~ Introduction

DURING THE YEARS AROUND 1800 several publications appeared whose
authors had the expressed ambition to outline a science of life or biology. Organic
Vitality had become a developing matter of concern throughout the latter eigh—
teenth century, with many new organic phcnomena and questions about Vitality
arising through a diversity of new investigations and compelling attention. The
question “what is life” also reccived attention in the face of perceived encroach-
ments from the physical sciences that claimed to answer that question, at least
in part. Assertions of the need for a science of life emerged in the context of
anxieties over the disappearance of a distinct domain for life. The articulations of
that domain were accordingly also an attempt to delineate what life is not, or to
demarcate a boundary between the livingT and the nonliving. But in explorations
of the border zones of life, the space of demarcation expanded and consumed
any clear boundary. Today, as the life sciences and their relationships to the
physical sciences are being radically transformed through a host of new tools and
techniques and areas of study, it is important to be reminded of how, from its
beginnings, biology inhabited a troubled cpistemic space, as attempts to posit a
science of life simultancously effaced its clear delimitacion.

The expression “organic vitality” is not meant to capture an idea or term that
can be tracked across texts. Rather, it is meant to indicate an associated cluster

of terms, discourses, concepts, and practices, with shifting significances, in this
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Experimenting at the Boundaries of Life

pcriod. The term “organic” oniy appcarcd graduaily, with 1iving bcings rcgardcd
as organized rather than organic bodies during much of the eighteenth century.
The increasing usc of the term “organic” marked an increasing concern with the
matcriality of life, with the corporcal processes necessary to the phcnomcna
and functions of life. In the German contexts, this shift involved the study of
the spccific compositions or intermixtures (Mischungen) of orgnnic bodies and
their alterations in vital activity, aiongsidc their form. The organic invokes the
inorganic, as its relative and its other. The two terms developed together, in large
part through significant advances in chemistry at the time and in the study of
the similarities and differences ofinorg:inic and organic elements and reactions.
Claims for a distinct domain of vitality were not only responses to developments
in chernistry, however.

“Vitnlity” hasa iongcr and more varied history than the ‘organic.” During the
cighteenth century, vital phenomena were gradually marked out as a domain dis-
tinct from both the physical or mechanical and the mental or spirituali Aithough
the life of human bcings shares modes of organic Vitality with all 1iving ]ocings7
the focus of this study is on brute modes of organic vitality that human beings
cannot make sense of through their own corporcal sensibilities. A couple of
areas ofinquiry were the central loci of this emerging domain. One area was the
study of irritabilicy or excitability—the receptivity to stimulus and vital response
indcpcndcntly of conscious or unconscious volition. The borders of this domain
remained blurry, with physicai and chemical processes associated with organic
change and mobility encroaching from the one side, and sensibility and its asso-
ciation with the nervous system or volition from the other. Excitahility became
one of the primary concepts for thinking through how iiVing bcings maintain
an inner world in relationship to, but distinct from, their outer environment in
the first sketches of a science of life. A second area was the study of‘gcncrativc
activity—thc rcproduction and dcvcloprncnt, the nutrition and growth, and the
variation or degeneration of organic kinds. Although a distinctly vital process,
organic generation also involved incorporation ofinorganic materials and accom-
modation to the contingencies of the physical environment as well as rcgular and
apparently teleological formation. This tension between the materially necessary
and the frcc:iy variable marked the distinctive character of‘orgnnic generation
and Vitality at the turn of the nineteenth century.

In this study, [ explore this complex space of change. My focus is on inquiries

into organic Vitality in the German language pubiications, debates, and scttings
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in the late cightccnth and carly nineteenth centuries. In these contexts, anyone
who argued for a science of life confronted a number of epistemic challenges.
Experimcntal Cxplorations of organic Vitaiity and its houndary with the inor-
ganic Opcncd up questions and yet cornplic:ltcd their possibic answers by Ciiciting
a variety of responses from organic bodies. These experiments led to reflections
on what kinds ofﬂknowledge were bcing produccd through the implcmcntation
of a suite of new tools and tcchniqucs for the study ofliving bcings. Even the
understanding of what a science or Wissenschaft was or should be was devel-
oping and debated. There was no established institutional space or scholariy
venue from which these questions could be addressed. These issues were given
a distinctive articulation through broader critical examinations of the bound-
aries of and prospects for knowicdgc in German philosophy and Romanticism.
Such critical theories offered not only influential concepts for undcrstanding
organisms but also the framework for the analysis of the forms and limits of
judgmcnts of vital processes and Cxpcrimcntal reasoning,. Through their exam-
ination ofinvcstigativc practices, critical philosophcrs in turn cxpcrimcntcd with
new modes of thinking for making sense of organic vitality. Even as German
philosophcrs helpcd naturalists and physiologists think through the cpistemic
challcngcs facing a science of life, confrontation with new studies of Compicx
organic processes also posed challenges to philosophy, so that German ideal-
ism was fundnrncntaily changcd by its encounter with the marterial processes of
Vitnlity. It is chis cntanglcmcnt of varied senses of‘organic life, Conccptions of
boundaries, and experimental reasoning that [ examine.

If a distinctive trajectory for inquiries into organic Vitniity can be traced in
German contexts, German dcvclopnicnts can oniy be understood within the
broader European engagements with organic vitalicy. French chemistry and ics
implications for undcrstanding vital processes were Widcly debated in German
journals and treatises and were tested cxpcrimcntaily. The new chcmistry was
at first resisted by German chemists, who were committed to phlogiston theory;
its extension into the functioning of‘living OTganisms was cven more COntrover-
sial. But gradually the work of Antoine-Laurent Lavoisier, Joseph Priestley, and
others became important references for German investigations into organic life.
Albrecht von Haller’s claim that irritability is a distinct mode ofvit:tlity was
qucstioncd hy French and British physicians and physioiogists who argucd for
the centrality of sensibility to vital processes. The result was a protracted dispute

between the prominent G'Ottingcn medical professor and other medical schools.
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Haller’s claim for irritability was further muddied hy its central placc in the
Scottish medical system of John Brown, who took up Haller’s notion, modified
it, and returned it to the German context through a series of popular works.
Luigi Galvani’s arguments that irritability and muscular contraction are prod—
ucts of a unique form of electricity—animal electricity—at once supported and
cornplicatc:d dcveloping German undcrstandings oforganic Vitality. It was these
European debates that proVidCd the hackground for the prominence of excitabil-
ity as definitive of vitality in emerging sciences of life. German conceptions of
generative processes also dcvclopcd in the context of wider debates over the vari-
ation of organic kinds through migration, transplantation, and cultivation, or
what was termed degeneration. The expansive natural histories of Georges-Louis
Leclerc de Buffon, Erasmus Darwin and Jean-Baptiste Lamarck, which included
theories ofgcncration, dcgcncration, and hyhridity as well as cosmic histories of
the formation of the earth and life on earth, acted as frameworks and scimuli for
German studies. Debates over the fixity or transformation ofspccics—and over
prcformation, epigenetic formation, or spontaneous gcncration—took placc on
a European stage. Natural history was also entangled with human history, with
the effects ofirnpcrial expansion and theories of racial difference. Thus German
undcrstandings of organic Vitality occurred in the context of wider debates and
of the emergence of new theoretical systems in chemistry, physiology, and nat-
ural history.

In this book I argue, however, that German undcrstandings oforganic Vitality
were informed more concretcly and specifically through cxperimental inqui-
ries than through theoretical systems. Certainly debates over theories providcd
the hackground for particular studies, and individuals worked within networks
of allegiances and commitments to systems or schools. There were moments
when polcmics Cruptcd into bold claims rcgarding vital principles or Leben-
skn’ifte policing the boundaries of life. And undcrstandings that had dcvclopcd
in active investigations became sedimented through the reiteracion of concepts
in textbooks, giving statements of vitalism reified senses. Yet it was through
experiments, through engagements with organic bodies and vital processes with
shifting instruments and methods, that the domain of organic vitality was first
suggestcd and suhscquently shapcdi It was Haller’s experiments on irritability in
the 17508, Alexander von Humboldt’s galvanic trials on irritability or cxcitahility
in the 1790s, and the extension of those experiments into detailed investigations

of the vital and chemical processes undcrlying Cxcitability in the Carly 1800s
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that marked it as 2 mode of organic Vitality. Excitability was at times named as
a vital power, even by those experimentally investigating its action. But it was
emphasized, rcpcatcdly, that the expression Lebenskraft was a synthetic concept
for the complcx of structures and functions bcing studied that characterized
excitability as a vital process that was distinct from and yet acting in relation-
ship o its physical environments. The characteristics of‘cxcitability were made
manifest through particular apparatus and cxpcrimcntal setrings.

Similarly, it was Casper Friedrich Wolff’s and Johann Friedrich Blumenbach’s
experiments on generation in the 1760s and 1780s, Carl Friedrich Kielmcyer’s and
Gorttfried Reinhold Treviranus’s investigations of the generation of simplc organ-
isms in the 1790s and 1800s, and extended investigations into the vital, chemical,
and physical processes affccting genceration and dcgcneration ofﬂorganic kinds in
the Carly nineteenth century that made evident the processes oforganic forma-
tion and its capacity for variation. Generative activity—the capacity for organic
materials to organize themselves into complex structures and to propagate that
organization to offspring consistently, and yet also the capacity to accommodate
changed circumstances apparently freely but within limitations—was more chal-
lcnging to accept and understand than CxcitabilityA The bald claim of a spccial
power cffccting such remarkable changcs was Widcly criticized as but naming
rather than explaining them. Demonstrating the formative drive and gradual for-
mation of structures in organic materials Cxpcrimcntally was rcgardcd, instead,
as a2 mode of argument. The cxploration of the extent to which organic kinds
were capable of variation or degeneration through experiments wich hybridity,
cultivation, and interventions into the normal processes ofgcneration made the
case for transformation. Experiments on cxcitability and generative processes,
then, not only made evident new modes of organic vicality, they also demon-
strated their character. It was through cnacting it Cxperimcntally that organic
Vitality was cxpoundcd.

[t is important to have a sense of how remarkable these experiments must
have been to investigators. A severed frog lcg jcrkcd on the application of a small
clectrical shock or an extracted heart contracted with the prod of a needle. Flesh
or organs that appeared dead responded anew to stimulus with the application
of acids. Infusions of dead organic materials were found to soon be teeming with
new rudimcntary forms of life or infusoria. Simplc organisms such as polyps and
algae showed an extraordinary capacity to regenerate after the introduction of

injuries, or to transform their mode ofﬂrcproduction under changcd conditions.

© 2019 University of Pittsburgh Press. All rights reserved.



Experimenting at the Boundaries of Life

The undifferentiated organic material of eggs or germs appcarcd to organize
into complex forms almost before one’s eyes when opened and dissected sequen-
tinliy. Plants and animals could graduaily be coaxed or forced into all manner
of formations through intcrbrccding or changcs to their external environments.
Some of these experiments were not new at the turn of the nineteenth century;
it was their amassing, differential repetition and extension that drew attention
to organic Vitality. Many of these experiments were brutal. Haller cut open not
only living, but conscious and sensitive animals, prodding their exposed parts
to test for irritnbility or scnsibility. Other experiments involved decapitating
animals and dctaching limbs or isolating organs surgically. Innumerable dogs,
rabbits, frogs, and chicks were sacrificed, as fresh specimens were provided for
cach new trial. Many participants found such proccdurcs disturbing, as their
Cxpcrimcntal subjccts writhed in Ppain or quivcrcd in fear, and some refused to
pursue experiments on living bcings. Experiments on simpie organisms were less
fraught but also had an affective quality. Organic matter, whether brute flesh
or rudimcntary forms of life, had a Vitality that could be provokcd into action
experimentally. What seemed dead could sometimes be revitalized, and what
seemed formed could be transformed. In dcscribing their experiments, investi-
gators often described resules that were unexpected or even startling. Organic
matter came to life through instruments and in experimental settings in new
and striking ways.

Demonstrations oforganic Vitaiity were not informed by a simpic cmpiricism,
however, but involved relatively sophisticated modes of experimental reasoning
as well as practice. In opening up a new domain oi"organic Vitaiity experimen-
tally, investigators also reflected on the dcvcioping methods and tcchnologics of
inquiry and their validity. Many worried that the phenomena manifested were
artifacts of the experiments rather than of natural processes. They argucd that
the pathologicai conditions produccd by the preparation of specimens and exper-
imental interventions precluded the possibility of gathering reliable information
rcgarding the normal responses of‘organic bodies. The violence and destruction,
the coercion, and intrusion inflicted on living bcings was rcgardcd as disrupt—
ing the integrity of the whole organism and its integrated functioning. Others
argucd that it was difficule to separate the phenomcna manifested by organic
materials from the inscruments of their investigation. Instruments were not

just means for reading signs of vitality but seemed also to inscribe those signs
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into the materials themselves. Ccrtainly particular cxpcrimcntal arrangements
were means of articulating developing understandings of organic vitality and of
rcndcring vital processes cognitivc:ly mcaningfuL Each new experiment carried
traces ofpast conceptions and inquiries, both implicitly and cxphcitly, which
affected readings of their results. But many investigators also remarked how
living bodies are unruly, difficule to pin down, dissect, and control; organic
matter was often found recalcitrant to the theoretical coherence they tried to
impose. Of course, there were tremendous differences in the sophistication with
which individuals reflected on such epistemic issues. But as Cxpcrimcntal inves-
tigations of‘organic Vitality dcvclopcd in scope and complcxity, so too reflections
on experimental reasoning developed. Instruments became regarded as playing a
mcdiating role between the agent and the matter of‘cxpcrimcnts that was recip-
rocal and interactive. Not only was subjcctivc npprchcnsion conditioned by tools,
but the object of inquiry was folded into the apparatus of experiments. This
rclationship was also recursive, with Cxperimcntal arrangements and instruments
designed according to theoretical commitments, but with subjective conceptions,
practices, and purposes also informed through past experiments, and then these
in turn were incorporatcd into the rcading of‘phcnomcna in future trials. Amass-
ing, rcpcating, Cxtcnding, diffcrcntiating—cxpcrimcntal practiccs and rcasoning
provided medial constitutions of organic vicality in the dialectic between cheory
and phcnomcna, and in the reflections on those medial operations.

That such sophisticatcd epistemic reflections on the means through which
knowledge of organic phenomena was produced in the late cighteenth and early
nineteenth centuries is perhaps surprising,. Debates over the results of trials
promptcd investigators to defend and analyzc their methods. In German con-
texts, however, these critical reflections on the epistemology of experiment also
developcd in reciprocal relationship with the dcvelopmcnt of critical philosophy
and Romantic thcory. Immanuel Kant providcd the terms and analytic structure
for reflections on experience of the nacural world for his age. Importantly, he did
not offer simply a duality of‘scnsory intuition and a priori concepts. His :malysis
of the activity ofjudgrncnt also forcgroundcd the role ofmcdiating apparatus—
of images, of schemata and principles, of the imagination—in forming sensory
perceptions into phcnomcnal appearances and rclating concepts to intuitions.
It was the mcdiating apparatus ofjudgmcnt that cspccially interested joharm
Gottlieb Fichte and Friedrich Wilhelm Joseph Schelling. Both took up Kant’s
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Cmphasis on judgmcnt as an activity, rcflccting on the processes of thinking in
its encounters with the external world. But they also highlighted the unconscious
and indeterminate aspects of such processes and called into question Kant’s
claims to establish the necessary conditions for cognition. It was Schclling, how-
ever, who developed these reflections on cognitive processes into a philosophy of
nature that critica]ly examined the modes of]udgmcnt and methods of‘inquiry
of the natural sciences.

Johann Wolfgang Goethe and Novalis also engaged with scudies of the nacural
world and had the ambition ofﬂmaking contributions to scientific knowlcdge
as well as to analyscs of its methods. Goethe offered his opinion on scientific
experimentation, arguing that, like artistic appraisal and production, it requires
cultivating techniques for mcdiating between phenomena and their conception.
The poet’s conception oforganic formation or morphoiogy was intertwined with
its method of inquiry, a mode of cultivated perception that Goethe regarded as
at once a seeing and a knowing. In Novalis, Goethe’s experiment as mediator
becomes an instrumental operation, through which material processes are ren-
dered cognitively meaningful and concepts made concrete through tools. But
Novalis also maintained that instruments have their own indepcndent agency,
modifying the powers and thoughts of the investigator, which the investigator
directs at the material, and conversely, modifying the resisting effects of the
material, which it directs at the investigator. Expcrimentai instruments as medi-
ators, at once ideal and real, do not siniply producc a unity ofthought and sense
but play out the tensions between them. Both Goethe and Novalis coneributed
toa dcvcloping critical undcrstnnding ofcxpcrimcntal reasoning, positing that
the space of experiment and conccptual undcrstanding, the space of media-
tion, must be rendered imaginatively through figurative languages, under which
thcy included analogics, mct:tphors, and symbols as well as piCtorial images of
organic forms and gmphic modes ofrcprcscntations. Reflections hy naturalists
and physiologists on their methods of inquiry into organic vitality and their
Validity at the turn of the nineteenth century were incrcasingly influenced by
these critical analyscs.

The contributions of critical philosophy to the development of understand-
ings oforganic Vit:tlity were not solciy analyscs of the modes of‘cognition and
cxpcrimcntal reasoning, however. Kant offered a new conception of liVing

organisms as reciprocally causes and effects or means and ends of themselves,
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dcvcioping this formulation through his reflections on the activity and form
of the judgment that engendered it. Kant’s conception was taken up and cited
rcpcatcdiy, by naturalists and physiologists attempting to understand how liVing
hcings distinguish themselves from their physic:ﬂ environment, through inward
activity and formation as well as through outward development and interaction
with the world. Schciling also enlisted Kant’s formulation of the circular con-
nection of means and ends in thinking through the double involution oforg:lnic
life, conceiving the capacity of the organism to engage the surrounding world
as depcndcnt on a rcciprocai receptivity and activity within itself. Drawing on
contemporary studies of’ organic Vitality, Schciling singicd out cxcitability and
generative processes as marking the distinct capacities of organic bodies.

Critiquing the appcal to vital powers to account for these capacities, Schclling
rcgardcd cxcitability and a formative drive as “boundary concepts [Grenzbegriffe]”
of empirical natural science. The expressions “boundary object” and “boundary
concept” are familiar to scholars in science studics—through the influential anal-
ysis of Susan Leigh Star and James R. Griesemer and its development by Ilana
Léwy—as objects or concepts shared by a number of stakeholders or knowledge
groups, which are plastic Cnough to contain rndically different meanings for
each group while also immutable cnough to allow communication, cooperation,
and common projects between them.! Schelling’s notion of boundary concepes
is epistemic, not social, if also relational. He introduced boundary concepts as
mcdiating or synthctic concepts, as means ofthinking how material products are
formed within and through the ongoing dynamic processes of the natural world
as rclatively stable and bounded entities. Living bc:ings are one such product,
distinguishcd by their internal complcxity and functional integrity as well as hy
their ability variously to respond to and incorporate their material surround-
ings. Both Kant’s and Schelling’s conceptions of‘organic Vitality were forgcd
through reflections on the limits ofpossiblc knowicdgc of natural phcnonicna
but also through their fascination wicth new inquiries into the phenomena of
life. In Kant’s case, the tensions in conceptions of‘organic Vit:llity destabilized
his ambitions for a complctc system ofknowlcdgc of nature. In Schciling’s case,
organic vitality became exemplary of natural processes, making his philosophy
of nature a philosophy of life.

This study thus faces in several directions. It Cxplorcs how the recognition

of epistemic limits—the boundaries of knowledge—developed not only through
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reflections on cxpcrimcntal practices and instruments but also through philo—
sophical analyses of experience and judgment, and through Romantic critiques
of the dissonances between appearances and their representations. It furcher
explores how attempts were made in practice to traverse the spaces between
percept and concept, not only through new tools and techniques of experimental
reasoning, but also through imaginative and cognitive acts and through figu—
rative languages and images. Experimental reasoning, boundary concepts, and
tigurative languages all offered means to apprehend different modes of organic
Vitality in distinction from and yet in rclationship to the larger natural world.
The borders oforganic Vitality—its boundary with the inorganic—were not thus
rendered definitive. Rather, by questioning the limits of cognitive and experi-
mental reasoning in and through the process of investigating a new domain of
organic Vitality, sketches for a science of life opcncd up, rather than circum-
scribed, the space of inquiry.

In the following pages, these claims will be made concrete through detailed
examination of particular figures, debates, and contexts. Jena became the key site
for the story of organic vitality chat this book unfolds from the 1790s through
to the 1820s. The University of Jena was the center of Kantian critical phi-
1osophy and German idealism more hroadly7 with both Fichte and Schclling
beginning their careers at Jena. It was also in Jena chat early German Roman-
ticism devclopcd. Goethe’s poetic fame and administrative acumen made the
nexus Jena-Weimar the culcural Capital of German philosophy, art, and science
at the turn of the nineteench century. But Jena remained a small provincial
town, unlike the capitals of London or Paris. Much of German intellectual life
was mediated through a rapidly dcvcloping pcriodical culture, with many new
scientific, philosophical, and critical journals appearing, some only briefly, but
others with long and successful runs. Such venues also enabled extensive reviews
of French, Enghsh, and Tralian work. Thus, if Jena remains a kcy center for this
story, it is a site situated in a broader nexus of concerns within Europe. Germans
strugglcd to forgc: their own idcntity in the years around 1800. DCVCloping in
the shadow of achievements of other lands as well as the promises and failures
of the French Revolution, their projects were articulated with a critical sense of
historical limitations as well as potcntial. The question of the boundaries of a
science of life were thus Cxplorcd in the context of reflections on the boundaries
not only of experimental inquiry and philosophical critique but also of culcural

and historical dcvelopment.
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THE RETURN TO THE PRESENT

Histories of science are incvitahly informed by our present prcoccupations—hy
extant histories of a place and time, by present scientific discourses and epistemic
commitments, and by ongoing critical analyscs of the project of science. Georges
Canguilhcm argucs that the history of science is in constant flux, constantly
engaged in critical self-correction. He ties the shifts in the history of science to
those of science. Science is a historical enterprise—in a process of‘hccoming,
suhjcct to dciays, divcrgcnccs, and crises, and marked hy profound shifts as well
as continuities of development. As scientific objects shift, through methodolog-
ical and theoretical self-rectification, so too does the history of science. Michel
Foucault takes up this notion of a recurrence in his historiographical reflections:
“Recurrent redistributions reveal several pasts, several forms of connexion, several
hierarchies oi"importnncc, several networks of determination, several teleolo-
gics, for one and the same science, as its present undergoes change.”™ Hannah
Landecker productively employs the concept of historical recurrence in Culturing
Life: How Cells Became Technologies in telling the history of cell cultivation. Her
book “articulates one of the several pasts of contemporary biology and biotech-
nology, as its present undergoes change and the unit of the cell becomes more
scientifically, technically, philosophically, and economically important to how
living things are thought abourt and manipuiatcd.” She crnphasizcs that “recur-
rence is not the reappearance of the same or a return of the repressed, but a set
of emphases with which to recognize a genealogy that has always been there.™
Hans-Jorg Rheinberger signals the centrality of epistemic concerns to Canguil-

hem’s understanding of historical recurrence. Canguilhem emphasizes that the

objccts of science are not from derived natural objccts, and thus the history of

science cannot be written as if it were a natural history. The ohjccts of science
are not independent of the scientific discourses that constitute them nor of the
techniques and theories that produce knowlcdge of them. He concludes that
the history of science should take as its ohjcct not scientific ohjccts but the
history of these scientific discourses. Understanding the historical development
of science requires understanding its epistemic commitments, its shifting meth-
ods and norms, and its ongoing critique and rectification of its own theories
and practices. Rheinberger defends Canguilhem from accusations of providing
telcological anaiyses and normative claims, pointing out that for Canguilhem

today’s truth cannot be the end point of historical study, for it is itself historical,

© 2019 University of Pittsburgh Press. All rights reserved.

13



14

Experimenting at the Boundaries of Life

a product of the present moment and its discourses, and also in a condition of
change or becoming. Indeed, the history of science shows the extent to which
discredited notions, attitudes, and methods themselves discredited others in
their time, and present commitments will in turn be discredited. But Rhein-
berger respects Canguilhem’s insistence that the history of science is irreversible,
and its cpistemic shifts require the history of science to be rewritten along
with them.*

One could add a layer of analysis to these notions of historical recurrence.
Historical, philosophical, and social studies of science do not only take their lead
from science’s sclf—undcrstanding of its scientific objccts, methods, and theories.
They also critically reexamine what science is, has been, or might be, posing
challcngcs to representations of science within scientific communities as well
as their 1argcr publics, both in the past and in the present. New mcthodological
and critical commitments of scholars studying cthe development of scientific
discourses and practices thus rccurrcntly reconstitute their objccts ofstudy. The
past does not stay the same but is continually reconstituted through our present
critical commitments. Any history of the formation of the life sciences and their
1arg€r contexts in the years around 1800 needs be mindful, then, ofﬂpast histories
and their historiogmphical commitments, ofprcscnt science and its discourse,
its theories and methods, and also of current critical reflections on scientific
knowlcdgc, its methods, and its infrastructures.

Thereisa long tradition of histories of German biology, and oforganic vital-
ity more generally, of the lacter eighteenth and early nineteenth centuries. Many
such histories are organized through categorics of vitalism and organicism.’ In
past histories, even thoughtful historians have used the appcllation “vitalist” to
dismiss the contributions of a whole generation or whole groups of physiologists
and naturalists. Individual historical actors have been classified into vitalists or
mechanists, nccording to historians’ conccptions—and often awkwardly, with
some individuals appearing in different categories in different histories. The
focus on organicism has drawn attention to ideal types and comparative anat-
omy but often to the neglect of studies of dynamic functions and comparative
physiology, and of simple forms of life. Arguably, developing studies of organic
phenomcna and Vitality nlongsidc developing studies of active powers in physical
and chemical phcnomcna blur any clear demarcations of mechanism, vitalism,
or organicism. These categories, however, have provided historians a means of

making sense of a confusing mass of texts and of‘mapping rclationships between
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figurcs. Thcy also have drawn attention to a new preoccupation with Vitaiity in
the period, and with the difficulties of explicating the varied modes and forms
in which Vitaiity appc:irc:d. Important recent studies have even argued for the
positive contributions of these historical undcrstandings of vitalism and arche-
types to the development of biology.®

My work is dccpiy indebted to these histories; it is with such histories that I
bcgan and with which I continue to engage. But this book troubles and rethinks
histories that reinscribe ideas of substantive vital powers and archetypes. Ic
locates reified ideas of Lebenskraft as spcciai powers or principles of life to a
rciativciy brief moment, to a poicmic arising in response to purportcd chemical
explanations of life, in the early 1790s. It makes the case that the term Lebensk-
raft was used more broadly and criticaiiy asa synthctic expression for complexes
of organic processes undcriying the appearances of life. It also argues that the
emphasis on organization as grounded in archetypes overlooks the judicious
use of‘boundary concepts in Cmpiricai inquiry into iiving organizations and
their rciationships to their environments. In the history prcscntcd here, ideas
of vital powers and archetypes are neither deterrents nor stimuli to the his-
tory ofibioiogy. Thcy dissolve as the primary agents of historical change as our
attention is shifted to more diverse and concrete modes oforganic Vitaiity mani-
fested chrough various investigative practices and critical conceptions in specific
contexts.

In his history of science or historical Cpistcmoiogy Canguiihcm signais the
significance of epistemic breaks, a notion that Foucault develops in his archacol-
ogy of discursive formations. In The Order of Things (Les Mots et les choses) Foucault
contends, famousiy, that before the emergence of the science of biology, “life
itself did not exist,” emphasizing a radical shift between the discourses of biology
and those of classical natural historyi7 Inspired by Foucault or not, 2 number
of historians have attcmptcd to mark what is new in ninctccnth—ccntury biol-
ogy by way of a break or shift from earlier preoccupations with vitalism and
organicism, and with anatomy and classification. The Cxpcrimcntni physioiogy of
Frangois Magcndic, Claude Bernard, or Hermann von Helmholtz or the cmbry—
ology of Karl Ernst von Baer have been presented not as the development of
carlier investigations and concepts but, rather, as the product of new practices,
discourses, and infrastructures. If historians of science incrcasingiy attend to
the complexities of historical change, many remain committed to analyses that

Cmphasizc how scientific objccts and practices were products of the discursive
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formations that delimited the Conccptuai possibiiitics of thinking in the years
around 1800.* John Zammito’s The Gestation of German Biology: Philosophy and
Physiology from Stahl to Schelling (2018) is one of the few works Contcsting such
accounts, arguing for progress throughout the Cightccnth century 1cading to the
development of biology.? The project here, while attending to the constraines
on modes of‘thinking, practice, and expression in German contexts at the turn
of the nineteenth century, cxplorcs the space of changc in which proposnls for
a science of life gradually took shape. It thus seeks to open up to analysis the
tensions, instabilities, and arnhiguitics rcsulting from shifting understandings
and practices in that historical border zone.

As the present of the study of life undergoes changes, its recurrent discribu-
tions reveal new pasts or allow us to recognize gcncalogies that have always been
there. The sciences of life are currcntly undcrgoing striking transformation—
through new research in areas such as stem cells and epigenetics, symbiosis and
microbial life, lateral gene transfer and gene Cditing, and synthctic life and com-
puter simulations. These new areas of inquiry provokc not only a rcthinkingr of
what life is and what it might become but also rethinking what it has been. Witch
our cyes opened to the capacities of organic matter prcscntly found possiblc,
investigations oforg:inic Vitality in the first steps toward a science of life niight be
seen differently. The generative and regenerative capacities of simple organisms,
of‘polyps and infusoria; ofcpigcncsis, dcgeneration, and cultivation; of‘grafting,
hybrids, and monstrosities; of the continued Vitaiity oforganic parts in artificial
conditions—studies of organic vitality ac the curn of the nineteenth century
become ncwly striking and significant from the perspective of‘dcvcloprncnts in
the life sciences at the turn of the twcnty—first century. What is important in
the history of biology shifts with the emergence of new discourses, investigative
practices, and theoretical commitments. But arguably, in the present moment
in the life sciences, scientists are further from dcciding what life is than when
biology was first proposed. Instead, they are demonstrating in striking fashion
the complcxities surrounding the production of‘knowlcdgc oforgnnic Vitality.
The questions bcing addressed are not so much about what organic Vitality is
as about what we can know about it, and how that knowledge emerges in the
dialectic between conception and phcnomcna as mediated hy instruments and
Cxpcrirncntal arrangements in spccific contexts. Philosophicai and social studies
of science have turned their attention to these complexities in illuminating ways.

In rcthinking or rewriting the history of‘biology, the critical lenses that science
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studies and that the history of science have brought to bear on the current life
sciences offer suggestive analyses for examining similar questions in the past.

Sarah Franklin providcs vivid images ofbiotechnology at the turn of the
twcnty—first century through her studies of cloning and in vitro fertilization;
she argues that the fecund coupling of “reproductive substance and technolog-
ical innovation not only produccd new kinds of‘hiological relative but revealed
a new condition of hiologic:ﬂ rclativity, through which nature and artifice
become interchangeable.™ Indeed, in the contemporary life sciences, experi-
mental instcruments are not simply means for Cxtcnding human perception and
giving objccts shapcs through which thcy can be pcrccivcd—or for making life
apparent and intelligible. They are research technologies that shape both the
materialization and the conccptualizations of the phenomcnn studied. Karen
Barad uses the notion of intra-action to call attention to the cntanglcmcnts
of experimenters and objects, discourses and ways of seeing, apparatuses and
practices, through which some kinds of‘phcnomcna come to matter while others
are rendered invisible.” Cornelius Borck, in his history of brain research, shows
how various technologies or devices have acted as cognitive tools mediating
between organic structures or functions and the mcaningful world ofcxperiencc
chhnological devices are media in the sense that thcy transmit and transform
information about the brain according to technical specifications; they have
also served Cxplanatory purposes by modcling spccific functions atcributed to
the brain. Donna Haraway suggests that tcchnologics be rcgardcd not simply as
mediations but as organs and, conversely, cthat our sensory organs be regarded
as tcchnologics thodying pnrticular perspectives on the world; technology and
organs thus become partners infolding others to one another in world—making
encounters. She regards objects as boundary projects; if boundaries materialize
through spccific social interactions and mapping practices, they remain shifting,
risky, and generative.”

Recognizing the diversity, the metaphoric or figurative operations, and the
ongoing transformations of‘cxpcrimcntal tcchnologics prevents a field of‘inquiry
from bcing enclosed within any one, or from confusing media and message,
and opens research to the role of new techniques and tools in dynamic and
imaginative knowledge and world making. Rhcinbcrgcr presents Cxperimcntal
tcchnologics as modes of differential rcproduction, in which established trials
are repeated, but in novel ways, to displace and destabilize prior experiments

Zlnd COHCCPES and to gCl’lCTQtC new pCI‘SpCCEiVCS le’ld undcrstandings. EZIC]’I new
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experiment embodies traces ofpast experiments and undcrstandings, but tools
and techniques can also lead to unanticipated excesses, and material processes
may subvert particuiar acts of theoretical signification, as each material trace
produccd is continualiy referred to and displaccd by others.” All of these scholars
study specific experimental technologies in specific contexts of the modern life
sciences, yet their critical reflections are suggestive of issues facing the exper-
imental study of organic life more Widciy. Thcy all share dcvcioping concerns
with experimental technologics and media in historical and social studies of
science more broadly.

Attention to the tools and tcchniqucs ofinvcstigativc practice within particu-
lar contexts of physiology and natural history can also be found in recent studies
of the Cightccnth century—such as Mary Terrall’s work on René Antoine Fer-
chault de Réaumur and the practices of natural history, Hubert Steinke’s work
on the debates surrounding Haller’s experiments on irritability, Andreas-Holger
Machle’s work on experimental pharmncoiogy, or studies of the controversies sur-
rounding Galvani’s experiments.'t Such studies enrich our undcrstandings of the
historical development of biology. The present study of organic vitality draws on
the rich nnaiytic tools offered by these scholars, while attcnding to the important
differences that arise in the particuiar investigative practices it examines.

These approaches to the study of experimental technologies, in both the pres-
ent and the past of the life sciences, invite a rcthinking of established accounts of
instrumental reason. There is a long tradition within critical thcory of associat-
ing the rise of instrumental reason with the Enlightenment, as both a historical
pcriod and a 1argcr project, with Theodore Adorno and Max Horkheimer’s
Dialektik der Aufkléirung (Dialectic of Enlightenment) bcing one of the first and most
famous examples. Adorno and Horkheimer highlight how, through racionality
and technology, human bcings have gaincd domination over nature and dom-
ination over the inner nature of human bcings—and how some human bcings
have gained domination over others. Written in 1944-1945, a fateful juncture
in German history, the Dialectic ofEnlightenment offers now common critiques
of positivist assumptions of nature’s uniformity as objcctivc fact, of the cul-
tural worship of science, and of the technological exploitation of nature and
others’ work. Adorno and Horkheimer also offer a critique of formalistic ratio-
nnlity with its drive to make all calculable and useful. If reason offers release
from superstition, myth, and fear of the unknown, it provides in their stead

an administrated order as its fulfillment. In nbandoning iarger meanings or

© 2019 University of Pittsburgh Press. All rights reserved.



Introduction

purposes, in calibrating ends to means and to whart is tcchnological or useful,
reason turns knowledge into a commodity. Reason, Adorno and Horkheimer
argue, thus becomes irrational and reverts itself to rnythi Foucault also takes
up the cntanglcmcnts of power, knowlcdgc, and tcchnology, showing how the
Enlightcnmcnt’s disciplinary order was central to its mechanisms for making
knowlcdgc. He outlines how modern biology and medicine became new tech-
nologics of power in the nineteenth century, with the extension of state power
over both political and physical bodies of a population through the regulation
of‘public health and rcproduction. More than a disciplinary formation, the
power over life became an apparatus of control—hiopowcr a biopolitics of the
population. More recent studies of mechanisms of measurement, calculations
ofdisciplinc and accountability, and institutional authority and management
of natural and human forces, remain indebted to these earlier critiques of the
apparatus of power, knowledge, and inscrumental reason.s

It is prcciscly the work of‘critiquc, hy providing an analytics of such appara-
tuses and their limitations, to resist bccoming enframed by them. Attention to
the specificity of disciplines and technologies of knowledge, to their historical
and cultural situatedness, calls into question their claims to lasting or broader
authority. Natural ohjccts and human suhjccts continually resist capture within
particular disciplines or technologies, that resistance creating instabilities and
tensions and preventing the closure of formal systems. Recent work in science
studies and the history of science shows the ways in which tools and technol-
ogies play mediating roles in the production of knowledge. Such experimental
reasoning with and through instruments suggests a new view of instrumental
reason. Its use need not result in the loss ofmcaning and the commodification of
knowledge but can be the questioning or disruption of the sedimentation of par-
ticular understnndings. If such cxpcrimcntal reasoning is concerned with means
rather than ends, with the medial and instrumental production ofconccpts and
the constitution of natural phenomena, it also demonstrates the projected or
hypothctical nature of the ends of‘knowlcdge. The notion of historical recurrence
might be rcgardcd as an ongoing dialectic between means and ends; as estab-
lished systems of knowledge are criticized, that critique prompts new modes
of Cxpcrimcntal inquiry nlong with new theorerical undcrstandings and new
discourses rcgarding the warrant and significancc ofcognitivc claims. Attention
to the apparatus of knowledge and discipline—to how nature, human beings,

and life are capturcd by tcchnologics and formal orders—is critic:tlly important.
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Attention to how this apparatus Continualiy undcrgocs transformation, and to
the productive and imaginative role of experimental technologies in dynamic and
differential knowlcdgc and world mnking, is also criticaily important. What is
instructive in the approachcs offered by the works in historical and social studies
of science cited above is that the proponents of these approaches consider both.
These scholars thus offer a rcthinking of the operation and value ofcxperirncntal
or instrumental reasoning that can be productivcly applicd to the practices of
experiment emerging at the turn of the nineteenth century.

What is the piace of German idealism in this rcthinking of instrumental
reason’? In the Dialectic of Enlightenment Adorno and Horkheimer locate German
idealism, and Kant in particular, at the center of formalistic rationality. Indeed,
there is a long tradition of reading Kant as grounding objectiVC knowlcdge in
deductive reasoning and abstract consciousness, and as grounding value in for-
malism and an autocratic subject. Foucault is more generous. He argues that
Kant’s phi]osophy was central to the emergence of the modern cpisteme in its
critical examination of the claims and limits of reason. Ifmaintaining that the
conditions of representation are a priori, Kant allowed that not all modes of
thought are rcpresentntional and thus opcncd a space for the Cmpirical sciences.
In introducing critique as the reflection on limits, Foucault rcgards Kant’s ques-
tioning as at the same time an analysis of the limitations of his historical moment
and an experiment with the possibiiity of‘going bcyond those limitations.

More recent scholarship on Kant crnphasizcs how he rcgardcd human think-
ing as cultivating itself and learning to philosophize and judge critically, making
human reason both means and ends of itself. It emphasizes how he regardcd
cognition as a dynarnic process, in which the categories are not innate but,
rather, products of the modes of thinking. It also emphasizes how he tethered
human cognition to appearances and Cmpirical encounters with the natural
world, by means ofirnagination and its schemata.” The analysis prcscntcd here
is concerned more specifically wich Kants reflections on the judgment of living
organisms and the nnalogics he drew between the self—organization of‘orgnnisms
and the scif—organization of reason. But it situates these reflections in rclationship
to these broader analyses to argue that, for Kane, thinking is an activity reliant
on medial processes that can be rcgarded as means or instruments for thinking.
Analogous to the instruments of experiments, these analyscs mediate between
sensory intuitions and conceptual understanding. By drawing attention to the

complexitics and indeterminacies in Kant’s account of reflective judgrnent, it
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highlights not oniy how Kant was critically aware of the limits of reason but also
how subsequent philosophers and even scientists engaged the critiques and inde-
terminacies prescntcd by Kant to rethink the modes through which cognition of
the natural world is gcncmtcd.

[fit has been accepted by many that Kant’s philosophical ethos is a limit-
actitude, a posture ofcpistcmic rnodcsty, many would be surpriscd by aclaim of a
similar posture in post—Knntian idealism and Romantic philosophy. Indeed, boch
German idealism and Romanticism are marked by a tendency toward transcen-
dent mctaphysics, and rcadings of Novalis or Schelling as positing an absolute
idealism remain standard. In contrast, Manfred Frank argues that Novalis did
not reject critical reflection for an absolute idealism, but rather, through critical
reflection on the limits of reflection, he made present a fccling of‘heing hc:yond
or outside reflective reasoning. In a compclling analysis, [ain Hamilton Grant
argues that, for Schelling, nature is primary and thoughe is but a part of the
natural world and arises from it.®

The present project takes a different approach to both and argues that the
oppositions between thought and the material world, between ideal and real
philosophical systems, did critical work in Novalis and Schclling. Arguab]y both
Novalis and Schciling rcgardcd the dialectic between transcendental philosophy
and philosophy of nature as inevitable. If mind can emerge only within nature,
then nature requires thought for its self—understnnding. Nature, however, always
exceeds thought, while critical philosophics’ endless interrogation ofphiloso—
phies of nature prevents their completion. These oppositions were rather grandly
expressed in German philosophy at the turn of the nineteenth century. But
Tilottama Rajan suggests that Novalis and Schclling offer a modern mode of
interdisciplinarity through a process of supplementation as the (in)completion of
one discipline by another, with each exposing its other to what cannot be thought
within it. Thinking anaiogically through another disciplinc opens a space for
questioning and for the exploration of possibilities not allowed within a disci-
plinc’s own domain.” [ arguc here that both Novalis and Schelling rcgardcd each
philosophic:ﬂ system as pnrticulnr, situated, its limitations cxposcd through the
perspectives of other systems, thus provoking cach system to reassess its claims,
to question its settlement with pnrticular undcrstandings, and to engage in an
ongoing critical rcconfigumtion.

Kant presented both teleological judgments of living organisms and judg-

ments of‘heauty as rnodcs Of‘ thC I'CflCCtiVC power of‘judgrnent, Zlnd WhllC
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highlighting their differences he thus also suggcstcd their analogics. Novalis,
Gocethe, and Schelling developed these suggestions of intersections between cog-
nition and aesthetics. They also dircctly linked the various forms of thinking
to the forms of its expression in 1anguagc. The rhetorical tropes and figurcs of
language, its metaphorical and literary expressions, are productive of creative
connections between representations of things or processes, but they also then
situate knowicdgc claims in particuiar articulations. In drawing actention to
the figures of language Romantic writers critiqued the abstractions of philo-
sophical reflections but also Cngaged in modes of‘philosophizing.20 Indeed, both
phiiosophy and Romanticism can be rcgardcd as kinds of critical thcory, acting
as supplements to one another in the mode of interdisciplinarity suggested by
Rajan.

Such assessments of both German idealism and Romanticism are, at least
in part, the result of new approaches to critique, which have opened historical
texts to new readings. Recent works in Romantic studies—by Jocelyn Holland,
Denise Gigante, Robert Mitchell, and Amanda Jo Goldstcin—cxpiorc in quite
different ways how science, philosophy, and poctics interanimate each other.
Thcy reinvigorate innovative work by Gillian Beer, Mary Louse Pratt, Lily Kay,
and Evelyn Fox Keller on how language, and its figurative and grammatical oper-
ations, inform scientific understanding and bring nature to life for readers.
It is thus not only the history of science but also the history of‘phiiosophy and
the history of critique that is subjcct to recurrent redistribution. As method-
ological and theoretical shifts occur in critical theory, so too do the analyses of
its objccts of‘study, draWing attention to modes of‘critiquc present in the past.
Such reassessments of Romanticism and philosophy are drawn on here to offer
an account of the emergence of figurative languages of nature ac the turn of the
nincteenth century, as another means for mediating between phenomena and
thought, alongsidc cxpcrimcntai practice and activities ofjudgmcnt.

Attention to German idealist and Romantic philosophies as modes of critical
theory—cngagcd by analytics of finitude, intcrdiscipiinary logics, and figurcs
of mediation—counter their caricature as naive philosophics ofrcprcscntzition,
reflection, or correspondence. Nevertheless, these philosophies remain expressed
in terms ofﬂoppositions between suhjccts and objccts, thought and intuition, the
transcendental and the material. The recent refrain of a turn to the nonhuman is
a turn away from preoccupations with human subjectivity, ideas, and reflection

and the binary oppositions to nature these Cngcnder. Recent critical interests in
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the vitality and transformative potcntials of material bodies and attention to the
liveliness of matter seck a way out of these dualisms. Stefan Helmreich suggests
caution here. He argues that much of the ontology proposed under the rubric
of new materialism remains informed by clcvclopmcnts in the natural sciences
or cultural assumptions and their rhetorical forms. Life, he contends, is always
nlrcady a trace of the shif‘ting scientific and cultural practices that have asked
after it, is always alrcndy somcthing in the mnking in discourse and practice,
and thus is the shadow of the biological and social theories meant to capture
it.* Indeed, new philosophics of vital materialism have an uncasy rclationship
with histories of vitalism; to counter the purportcd disenchantment of the
world through systems of rationalism and scientism by repopulating the world
with substantive powers and capacities positcd as Vitalizing echoes an uncritical
appcal to vital powers prcscntcd in past histories ofbiology. Andrew Pickcring
proposes that an alternative to the opposition between accounts foregrounding
nonhuman Vitality and accounts claiming material Vitality is always a product
of scientific discourses of a time and placc. He suggests that scientific practice
is a mangle in which human and material agencies are enmeshed by a dialectic
of resistance and accommodation—of the natural, tcchnological, conceptual,
social—thart is procluctivc of emergent material configurations and scientific
understandings.” The present study can be regarded as an exploration of such
manglcs and dialectics. It argucs that studies of organic Vitality at the turn of
the nineteenth century were Cxpcrimcntally, cpistcmically, and criticnlly sophis—
ticated. Indeed, proponents of contemporary forms of vital materialism might
learn from the past, rather than sirnply setting up Enlightcnmcnt, Idealism,
and Romanticism as false idols, the critique of which then purportcdly justifics
current positions.

Some authors of recent projects of vital materialism have proposed more
productivc rclationships with philosophical and critical traditions. Catherine
Malabou, for example, offers a fresh reading of Kant's account of the self-
organizing of reason. She highlights the cpigencetic processes informing his con-
ception of the transcendental. She then also calls for a biology that would include
speculative philosophy. Elizabeth Grosz offers an original rendering of the prob-
lems of matter and life, as well as human sense, consciousness, and freedom,
through a rcrcading ofninctccnth—ccntury philosophics of life, such as Henri
Bergson’s. She highlights how such philosophies emphasize the indeterminism

of‘bccoming, tl’lC plcthora Ol"pOSSiblC OI'ClCI'S7 and thC mixture of‘proccsscs Zlnd
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forces, as the condition under which individuation and events occur, and that
these enable new and unexpected orders of existence, life, and even freedom o
emerge.** Grosz's focus is on Cniisting carlier thinkers toward her largcr project of
anew philosophy of vital materialism, however, rather than providing a critical
and historical reading of their contributions.

Claire Colebrook Cxpiicitly defends critical theories in the face of:tttcmpts to
transcend the human by imagining some greater nonhuman world. The claim to
step outside humanism, she argues, is enabled only by one’s capacity to imagine
oneself as other than a history that one can view as one distant panorama. The
univcrsaiizing gesture in which one’s world opens to consider life in gcncrai is
always contaminated by its very condition. She counters that “the concepe of the
human has always been spiit, and has aiways iinpiicd scif—negation; man is the
bcing who has no nature other than that he decides for himself* The same could
be said for any figure of the organism or enclosed self-sufticient being; everything
in life is aircady split from itself, with tendencies toward creation of‘complexity
and order as well as toward fragmcntation and destruction. Colebrook concludes
that we need theories that engage both, racher than curning to the deceptive logic
of a nonhuman organic holism.

Colebrook’s argument is in defense of current thcory. My argument here is
that already in German critical and Romantic philosophies can be found theo-
retical reflections on the oppositions between thought and world, on the possibic
means of rncdi:iting such oppositions, and on the limitations and indeterminacies
of knowledge systems that were critically productive. These philosophies did not
abandon the material world for the abstractions of representation; rather, the
engagement with new studies oforganic Vitality stimulated a rcthinking of their
systems. If these philosophies remained limited by the time and place in which
thcy were conceived, thcy nevertheless offered not a way out of but a way into
their situation—m:iking sense of the world as finite, thinking bcings embedded
in nature.

Keller, Helmreich, and Franklin, along with Michel Morange, have all
remarked, Variously, the rcpc:itcd return to the question “What is life?” and

the indeterminacies found in any given answer.*®

Arguing that life forms are
informed hy forms of life, Helmreich argucs that the instabilities of our present
conceptions of life are a reflection of the present dissolution of social norms and
theoretical moorings. As proliferating technologies are unwinding che facts of

life, and the disciplincs attempting to make sense of them are in transformation,
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life itself can no 10ngcr be taken as a given. He suggests that this ungrounding
of biology today runs together with the ungrounding of critical theory.?” If the
current moment has drawn actention to these instabilities and transitions with
striking force, arguably thcy can also be found in the past, if not pcrhaps to the
same degree. Secing them is in part a macter of looking for cransformations
rather than forms of life, of‘attending to spaces of‘changc rather than to discur-
sive norms. It is also a matter ofallowing new discourses and practices and new
critical theories to help us see what was there all along, the critical recognition
that there was no determinate grounding for life or biology in the years around
1800 bur, racher, a series ofcxpcrirncntal investigations, conceptions, and cpis-
temic debates regarding what a science of life is or might be.

My analysis of a return to the present, then, is not an argument for allowing
present scientific understandings to be imposed on our readings of the past, in
an outdated teleological history of science. Rather, I argue for an appreciation of
the historical recurrence in a broad sense, prompted by Changing scientific dis-
courses and their epistemic commitments as well as by changing critical theories.
The striking cransformations of the life sciences at the turn of the twenty-first
century invite us to reconsider the modes of organic Vitaiity when projects for
a science of life grndually took shnpc at the turn of the nineteenth century, and
the entanglements of living matter with technologies today draw actention to
those Cntanglcmcnts in the past. DCVCloping historical and social studies of sci-
ence more broadly further prompt us to reconsider these shifting theories and
practices of the sciences of life. New critical analyses also produce new readings
ofpast modes ofcritiquc and philosophical theory and suggest reevaluations of
their rclationships to dcvcloping undcrsmndings of the natural world. This study
draws on these analytics to offer a new perspective on organic vitality as it took

Sh’{lpC in German contexts around 1800.

DEJA Vu

German Romanticism is most immediately associated with literary works and
critique, and the primary contributions of individuals such as Goethe and Nova-
lis. But Goethe and Novalis were also interested in how visual images or gr:iphic
representations could act as epistemic tools for mediating between concepts and

precepts. Novalis argued that Johann Wilhelm Ritter’s diagrams of his galvanic
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experiments offered a figurativc languagc of nature; Novalis suggcstcd that such
tigurative languages blurred the distinction between verbal and visual expres-
sion and offered means for rcndcring thinking more concrete and secing more
abstract. Alexander von Humboldt similarly rcgardcd visual representations (in
the forms of maps and graphs) as effectively combining empirical measure, cog-
nitive judgment, and aesthetic appraisal. Historians of science—such as Lorraine
Daston and Peter Galison or Thomas Hankins and Robert Silverman—have
explored how such images and graphs aided the study of nature at the turn of
the nineteenth century.”® Artworks in the years around 1800 in turn cngagcd
critical cheories, dcpicting Visuaﬂy some of the epistemic preoccupations of their
contemporaries. Caspar David Friedrich’s images in particular stand out for cheir
visual rcndcring of‘complcx philosophical reflections that helpcd both commu-
nicate their subtleties and enact them affcctivcly.

Indeed, Friedrich’s 1818 painting Wanderer over a Sea of Fog has become an
iconic imagc of German idealism and Romanticism (figurc 1.1). The central figurc
seems to be the embodiment of the Kantian subject, whose gaze gives meaning
to the world, even as this world remains an unknowable mystery to him. The
wanderer appears lost in contc:mplation and self-reflection, mesmerized by the
natural vistas as ifcxpcricncing a spiritu:ﬂ experience. The human figurc domi-
nates the image, establishing the vertical and horizontal axes and the symmetry
of the painting; the entire 1andscnpc converges on him. He replaccs the avenue
ofsight, in the absence of a connecting ground or gmdual progression ofobjccts
into its depths. The figure is turned away from the viewer, his face concealed,
anonymous; we cannot scc his face, but we share his vision as if it were every
man’s. The sublimity of the scene seems cast within this subjcct position. Yet a
closer examination of the painting suggests a more complex reading. The posi-
tion of the human subjcct appears unstable, at once in the clouds and on solid
ground. If the image dcpicts a longing for the infinite, it presents that infinite
as unrepresentable, a divine everywhere, but also absent. The image places the
human figurc inan intcrmcdiary space. His view is mostly concealed, and the
scene, shrouded in fog, reveals only fmgmcntary and spccific forms, rather than
a unified whole.

The Riickmfigur, a figure seen from behind with its back to the viewer and
looking into the scene of the painting, became Friedrich’s signature. Joseph
Koerner offers a penetrating analysis of how these turned figures define Fried-

rich’s landscapcs as encounters of the subjcct with the world.* In comparison
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Fig. 1.1. Caspar David Friedrich, Wanderer over a Sea of[’og, 1818 (Kunsthalle, Hnmburg).

Photograph by Elke Walford. Courtesy Art Resource, New York.
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to earlier cxamplcs of staffagc in artworks, thcy act as reflective foils of both
artist and viewer, mediating not the meaning but the experience of the land-
scape. Friedrich’s landscapes present themselves as something seen, rather than
as somcthing simply there; the Riickcnfigur cmphasizcs the point that the scene
is infused with the beholder’s gaze. The halted traveler as a crope of experience,
OT as surrogate for the artist and audience, is a common rhetorical motif in
Romantic literature. In the poetry of William Wordsworth, for cxamplc7 the poct
traveler is arrested by what he sees in the landscape, his journey punctuated by
pauses that take the form of meditations on life and death, infinitude and fini-
tude, nature and art. Friedrich’s landscapcs offer a similar doubled cmphasis on
the specificity of natural things and constitutive role of intervening subjectivity.
The subjcctivity externalized in the figurc of the halted craveler is implied in,
but agonistic to, nature’s particularity. The turned figurc also hides what repeats
our looking, the gaze of the subject or the eye in the picture. If the Riickenfigur
is a trope for the original act ofgazing by the artist Wandcring in nature, that
gaze and the painting’s origin lies hidden, and what is seen is the artist in the
landscape of remembered experience. The hidden gaze reminds us of our own
blindness to what lies behind us and to where we stand; our gaze also lies in the
tield of an other. Friedrich’s R'Lickcnfigur marks the reflexive self-consciousness
of Romantic art, its doubling of seeing and being seen, and thus the awareness
that we see from a particular point of view.

Koerner contrasts two paintings and draws attention to the affective qualitics
of Friedrich’s landscapes and their Riickenfiguren. The first, Early Snow (c. 1828;
figure I.2), dcpicts nature seemingly uncontaminated by a human gaze. The snow
lies untouched, the scene frozen. But someone is alrcady there, a path alrcady
made into the forest, mediating between our view and the dark woods. The
path veers off, bcyond what the painting offers, presenting an unknown pach
before which we wonder where its originai travelers have gone. To pursue this
Holzweg, this path into the woods, is to enter the new, but with obscure origins
in the past. The second painting, Chasseur in the Forest from 1813-1814 (figurc 13),
offers a similar scene, but a traveler has entered the woods. His presence Changcs
everything; the woods are now his woods. The traveler is a stranger, literally—a
French chasseur in a German forest, after French invaders have been defeated
in the wars of liberation. He is a figurc that draws the viewer into the landscapc,
making it secem closer; yet he also adds an otherness to the landscape, making

nacture CXpCl'iCHCCd Ol’lly from af‘ari Fl‘iCdI’iCl’l’S 1andsc3pe 1’1215 an uncanny C[Llﬂlity,
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Fig. 1.2. Caspar David Friedrich, Early Snow, c. 1828 (Kunsthalle, Hnmburg)

© 2019 University of Pittsburgh Press. All rights reserved.



30 ~* Experimenting at the Boundaries of Life

Fig. 1.3. Cﬂspnr David Friedrich, Chasseur in the Forest, 1813—-1814 (F()]kwrmg Museum,

Essen). Courtesy Art Resource, New York.
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at once familiar and unfamiliar. The halted traveler doubles as the viewer, exXpos-
ing the strangeness, the reflexive distance of the age. The scene depicts romantic
Eig@ntumlichkcit, a term with a cluster of‘:Lssociations—pcculiarity, characteristic,
own, proper, strange.’

Friedrich’s art is a mode of Erlebniskunst, or art of experience, best affectively
understood by standing before the arcwork and 100king into it. The Monk by the
Sea from 1809-1810 (figui‘c L.4), for Cxampic, engages its beholder in a unique
viewing experience. When [ stood before the painting, my eye was caught by
the monk in the foreground bur quickly moved up from the diminutive figurc
to the largcr bright sky scape of the background, only to find no pcrspcctivnl
convergence on which to settle. Moving between foreground and background,
monk and sky, my cye darted across the line of the horizon like the intermittent
gulls and brcnking waves marked in the painting by small white spots. | felt
increasingly drawn into the dark clouds and sea of chis middle space, as if into a
chasm. Koerner’s account of Friedrich’s method in creating the painting enriches
this viewing experience. Both Xerays and contemporary accounts reveal how the
middle strip of dark clouds and sea were the work of ongoing revision, making
it Cspccially dense, in contrast to Friedrich’s usual way of‘working by apply—
ing color in thin transparent giazcs and with litcle physical presence ofpaint.
Koerner cxplains how, instead ofmoving easily into the depth, the viewing eye
becomes baffled by the palpable Ppaint, with the dark clouds and sea Wcighing
physically on it. The lcap from forcground to sky is thus a icap aACTOSS 2 disruption
of conventional perspective. It is also a leap that enacts the image’s ostensible
plot, the monk standing at the brink of the world, yearning for passage beyond
the matcriality of carthly existence to transcendence, a iCLlp of the imagination
across the dark space separating the particular from the whole. Koerner chen
presents how Friedrich’s contemporaries ironized the pretense ofproviding a
definitive rcading, or viewing, of the artwork. A coauthored review of the Monk
by the Sea, on its exhibition in Berlin in 1810, contrasts Heinrich von Kleists
fceiings and insights evoked by the painting with a staging of the public’s con-
versations and misundcrstnndings authored by Clemens Brentano and Ludwig
Achim von Arnim.** The review doubles the work of Friedrich’s Riickenfiguren
by ofi'éring a series of beholders’ views as mediating our own view of the scene
of the painting. It also situates the painting historically, within the context of

German Romanticism and idealism.
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Fig. 1.4. Caspﬂr David Friedrich, Monk by the Sea, 1809-1810 (Nﬂtionnlgalerie, Berlin).

Photograph by Andres Kilger. Courtesy Art Resource, New York.

Koerner analyzcs how Friedrich’s Rﬁckenfiguren shift the temporal fabric of
the landscapes in which they are present. These figures depict visually the com-
plexity of reflections on historicity with German Romanticism and philosophy.
With Chasseur in the Forest, for example, we oversee the experience of someone
who was already there in a past, long before our arrival. We are not the first on
this scene, as the traveler is both spatially and temporally before us. But we are
also not the last, as when we engage and enter the space of the painting we feel
ourselves looked on from behind. The landscape seems lonelier and sadder when
inhabited by the turned figurc. The raven at the margin of the painting not only
separates us from the figure but signals death. Many of Friedrich’s landscapes
depict the changing season and the stages of life, tying the history of nature to
human history. But the Riickenfigur also bestows on the landscape a sense of’
belatedness. Indeed, our lateness on the scene seems the subject of the painting.
The temporal shift these figures secem to evoke is produced by our encounter

Wlth [hC I'CPI'CSCl’thtiOI] Of an OthCI‘; thC landscapcs seem alrcady s¢en, even 1{:
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we are viewing them for the first time. Koerner likens this experience to a sense
of déja vu. It is the feeling that what we are experiencing has already happened,
and that we have been thrown back to a past moment of our life. While the
illusion 1ingcrs, we experience a sense ofcxpcctancy, as we anticipate what we
will recall and await the turning of this fecling into memory and the recovery of
a lost past. When the memory does not come, the feeling fades, yet the illusion
persists of a past origin of the experience, and the anticipation becomes a nos-
talgia for someching that never occurred. The Riickenfigur produces a similar
feeling of a past made present, which stands before us already there in a place
we hope to be. If we seem to occupy the past, it is only a trace of the past, the
gaze of the Riickenfigur turned not toward its future but into a now concealed
past anterior to its own presence. We are its future, the community of viewers
who pass behind. The Riickenfigur wanders in a space between past and future,
embedded in a past we can never experience, yet whose memories we hope to
recover, in Cndlcssly deferred anticipations.’

The French chasscur wandering defeated and lost in the German woods
also reminds the viewer of the larger historical, cultural, and political contexts
of Friedrich’s paintings—Frcnch and British hcgcmony in the Cightccnth cen-
tury, the French Revolution, and the revolutionary and Napoleonic wars with
German states. The revolution was unprecedented, confusing, dismaying, as it
moved from promise through terror to failure. These events produced fractured
German responscs. Friedrich’s political painting Two Men Contemplating the Moon,
was one response; Friedrich painted two versions in 1820 and 1830 (figure Ls).
The two men—in fact, Friedrich and his student—are dressed in their forefathers’
jackets and flanked, on one side, by a ruined tree symbolizing the passing of the
old order and, on the other, by an evergreen symbolizing hope. The painting
dcpicts at once nostalgia for a pcrccived past cultural and political unity and
the prospect of a new liberal nationalism emerging after the Napolconic wars.?
As we look at these figures today, they seem to look both toward the past and
toward the future; we cannot help but see them through the perspective of the
subsequent unfolding of German history. But to suggest a linear path from the
turn of the nineteenth cencury to the mid-twentieth century belies the thick
forest with its multiple pnthways that stood before any traveler at that time.

For many German figurcs rcflccting on their historical moment and its cul-
tural and political contexts, there was a critical awareness that, if the present

OffCI'Cd no I’l’lOdCl fOI' going forward, thC pflSt was no IOHgCI' ViablC and thC futurc
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Fig. I.5. Caspar David Friedrich, Two Men Conremplating the Moon, 1830 (Metropolitnn

Museum of Art, New York). Courtesy Art Resource, New York.

unpredictable. As historical consciousness developed in the midst of profound
change7 a crisis arose in teleological understandings of the human vocation. The
mpidly changing world, with no defined end in sight7 was unsettling. Schelling
captured something of this mood with his rather cryptic reflections on history
in the first lines of all drafts of Die Weltalter (The Ages of the World): “The past is
known, the present is recognized, the future foreseen. The known is narrated, the
recognized is presented, the foreseen is prophesied.” He elaborated that all begins
in darkness, that no one can see the end, and that no individual event is intelligible
on its own. History can only be experienced in narration, of which the present is
but 2 moment in its developrnent. No present is possible without a decisive past

and prospective future, and yet the present must be overcome to make both the
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past and future possihlc.f4 Schclling suggcstcd we cannot but live in the present
world constrained by the history we ourselves are making; critique can lift us out
of our blind habits of‘thought, but it cannort free us from history. It is in such his-
torical awareness that Foucault sees the appearance of the attitude of modcrnity.

This excursus on Friedrich’s Riickenfigur indicates the complexity of histor-
ical stances in German Romanticism. It also providcs a figurc through which
we can reflect on our position in relation to the past. Our presence in the past
indeed changes everything. We cannot leave behind our actitudes, theories, and
methods as we travel there, and so we often find what we are iooking for. We
can thus experience an uncanny sense of both familiarity and unfamiiiarity in
historical work. Of course, many have been there before us, and we cannot help
but see the past through their gaze. Indeed, the view of Friedrich’s Ri,ickenfigur
offered above looks through the insights of Koerner’s rich art-historical work.
We also anticipate that our views of a past moment will become part of the
historical record, part of our cultural memory of how our history unfolded. But
Friedrich’s Rﬁckcnfigur does not point only to the past and present but also to
the future, to the community of observers coming after. The ongoing processes of
recurrent distributions also mean that the present moment can no more decide
the past than previous analyscs. Rcthinking the past also does critical work,
in prompting a rethinking of the present in relationship to its past and to its
possible futures. James Clifford obscrves the significance of feeling historical,
the visceral awareness of the loss of a given world; he uses the present social and
political moment to make vivid the sense of feeling historical produced by the
recurrent redistribution of critical positions.’s

If these remarks seem to indulgc in the reflexive excesses often associated with
German Romanticism and idealism or with contemporary thcory, it is worth
recaiiing the subject matter of Friedrich’s paintings, the natural landscapcs or
experiences of nature. Friedrich was dccply cngagcd by Schclling’s philosophy
of nature, and his paintings can be read as a visual depiction of Schelling’s com-
plcx phiiosophicai arguments in a Compciiing and yet accessible way. The halted
traveler mediates a double vision, the encounter of the subjcct with the material
world. The present book studies the spaces of mediation that Friedrich makes
so palpable—between the landscape and its viewers, between perception and
conception. The turned traveler is one of several figurcs or devices for moving
through those spaces that emerged in German contexts in the years around 1800

that are CXpiOI‘Cd in this work.
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COUNTERHISTORY

This is an intcrdisciplin;iry study that cxplorcs the intertwining of scientific
inquiry, critical philosophy, and Romantic theory in the years around 180o0.
Aithough one of these endeavors is Cmphasized in each chapter, many of the
historical agents discussed were cngagcd with all three. This study providcs
original accounts not only of the history of biology but also of the history of
philosophy by rcading one through the other. It also practices a close rending
of texts and carcfuily traces the arguments, debates, and practices in historical
materials. Critical commitments always inform the reading of the past, as argued
above. But close reading, if done with care and attention, also has the capacity
to surprise, to carry the reader in new directions, and to remake history. Close
reading draws attention to the figures, the indeterminacies, and the incomple-
tions of texts, and their diverse rcndcrings and dispcrscd meanings. In this study,
[ attend to the ambiguitics and tensions in a text not with the aim of pointing
to its failure; racher, I suggest how they provided openings to further thinking
about questions concerning organic Vitaiity that were generative of a space of
changc. I practice close rcading here, then, as an intcrdisciplinary, historical,
literary, and critical method.

The book bcgins with the poiemics over vital powers in the Cariy 1790s, trac-
ing the many puhiications and reviews rcsponding o Christoph Girtanner’s
provocation of a chemical explanation of organic life. Many of these authors cited
Haller’s mid—cightccnth—ccntury experiments on irritability and scnsibiiity—but
without attempting their own trials. The second section of Chaptcr 1 looks at
Haller’s experiments, their widespread contestation, and how they came to be
taken up as decisive in the cnriy 1790s. Blumenbach’s scudies of‘orgnnic forma-
tion in the 1780s also came to be Widcly cited as a part of these polcmics. The
last section of the chapter locates Blumenbach’s experiments in the context of
wider evidence for degeneration, regeneration, and generation in the practices of
natural history in the late cightccnth century, and the intersections ofphysiology
and natural history that those experiments suggested. The contrast between
poiemics over Lebenskrifte and Haller’s and Blumenbach’s experiments providcs
the hnckground and sets the stage for the cxploration of the cxpcrimcntal study
of organic vitality at the turn of the nineteenth century.

Kant's Critique of the Power of]udgment, published in the same year as Girtan-

ner’s treatise, dedicated its second half to critical reflections on the conceptions
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of living organisms as rcciprocally means and ends of themselves. Chaptcr 2
introduces Kant’s work by reviewing his engagement with the debates in natu-
ral history discussed in Chaptcr 1. It then examines Kant’s reflections on iiving
organisms within the influential frameworks for the modes ofjudgmcnts and
objective knowledge that he introduced and the implications of those frameworks
for Crnpirical demonstrations. These discussions are framed by highlighting the
problcmatic placc that 1iving organisms continued to occupy within Kant’s iargcr
concerns with systems of scientific knowledge and the history of nature.

In the late 1790s scholars attcmptcd to articulate a science of life, Cxtcnding
Kant’s epistemic conditions for scientific cxplanation to chemical and physiolog—
ical investigations of organic phenomena. Chapter 3 opens with a discussion of
Johann Christian Reil’s and Carl Christian Erhard Schmid’s atcempts to establish
a basis for a science of life prcciscly by rejecting the chorus ofappcals to Leben-
skrifte chat had dominated the early 1790s. It then examines the investigation of
Galvani’s experiments in the German context as contributing to an Cxploration
of the rclationships between inorganic and organic processes, focusing on the
work of Christoph Heinrich Pfaff, Humboldt, and Ritter. It highlights cheir
critical cngagement with Cxpcrimcntrtl reasoning and how they came o view
organic, chemical, and electrical phcnomcnn as ncccssarily cntanglcd with the
tools and techniques of their investigation. Finally it turns to new studies of
degcncrntion and looks at how Blumenbach’s inquiries were incrcasingly focused
on comparative anatomy, as he built an anatomical collection at Gottingen and
worked with portraits as new materials for a natural hiscory of the human races.
It compares Blumenbach’s studies to Kiclmcycr’s, who developcd a comparative
physiology that attends to the material conditions influcncing organic func-
tion and the history of living forms. These developments contributed to the
enthusiastic reception of Erasmus Darwin’s work in Germany at the turn of
the nineteenth century. The cmphasis in this Chnptcr is on the ways in which
experimental instruments and media shaped underscandings of organic vicality.

Schmid was one of many professors at the University of Jena who critically
prcscntcd Kant's work for the next generation of philosophcrs, scientists, and arc-
ists. Johann Gottlieb Fichte, however, was the most prominent and controversial
interpreter of Kant; figures such as Schelling and Novalis Cngagcd Kant’s philos—
ophy through Fichte’s reading. Chapter 4 begins by looking at Fichte's writings
on the science of knowledge, his exploration of the dialectics of philosophies of

reflection, and his poicrnics over the public role of reason during his tenure at

© 2019 University of Pittsburgh Press. All rights reserved.

37



38

Experimenting at the Boundaries of Life

Jena. It then turns to Novalis as a critical cthinker. His scudy of Fichee led him
to attend to the mediate processes of cognition and the different languages or
media, from figurativc expressions to gnivanic experiments, through which the
world is made apparent. Fin:iiiy, it turns to Goethe’s rnorphoiogicai investiga-
tions and his arguments for the relationships between aesthetic appraisal and
experiment for :ipprchcnding the metamorphosis oi"iiving forms.

Schciiing’s work built on all of these dcvcioprncnts. Chaptcr 5 details how
Schelling drew on contemporary studies of excitability and generative processes
to dcpict the houndary conditions of iiVing organisms within the dynaniic
bccoming of nature, and how, drawing on Fichte’s critical idealism and Romantic
philosophy, Schelling explored the epistemic conditions and limits of a philoso-
phy of nature. It finaiiy considers Schciiing’s works on the history of the world,
which Crnph:isizcd how every philosophy and every science is bound to its his-
torical time and particularity of expression, and yet also how even the history of
nature is imbued with the active life of freedom.

The last chaptcr reconsiders articulations of a science of life in iight of Schell-
ing’s philosophy of nature, Novalis’s and Goethe’s figurative languages of nature,
and experiments on organic Vitality that were examined in the previous Chapters.
It opens with an examination of Foucault’s anaiysis of the epistemic conditions
for the appearance of biology in the early nineteenth century. Contra Foucault,
it argucs that texts introducing bioiogy as a science do not mark a new epistemic
formation rcficcting a rupture with the cightccnth century but, rather, enact
an ongoing process of transition. Treviranus’s work, in particulan is used to
frame the ways in which investigations of‘organic Vitniity in the late Cightccnth
century were continued and developed to open new areas of inquiry in the carly
nineteenth cencury. The chapter begins by examining the focus on organic func-
tions in the physioiogicai textbooks of the Cnriy nineteenth century, grouped
around CXCit:lbiiity, (dc)gcncration, and scnsibiiity. It then looks at new studies
of generation and degeneration, in particular the work of Lorenz Oken. Finally,
it considers studies of the rciationships of]iving organisms to their physicai
environments, focusing on the contributions of Humboldt. The chaptcr devel-
ops Keller’s insight chat the demarcation of a science of life generated a tension
that both set out the autonomy ofbioiogy and liVing hcings and qucstioncd that
very autonomy.

[ offer this account of organic vitality in German contexts as a counter-

history to histories of vital powers and organicist theories, and to readings of
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Schclling’s and Novalis’s thought as philosophics of absolute idealism. Instead,
this study engages the experimental practices of the life sciences in the years
around 1800. My argument is that instrumental Cxplorntions of‘organic bodies
cxpandcd the domain oforg:mic Vitality and its boundary with the inorganic,
confusing any clear delineation of the living and the nonliving. This study also
highlights the preoccupation with the material world and Cmpiricnl inquiry
that runs through idealistic and Romantic philosophics. It is concerned with
contemporary reflections on the epistemic challenges posed by experimental
reasoning and by knowing and acting from within the nature and argucs that
new modes Ofcritiquc produccd postures ofcpistcmic modcsty. The boundaries
this analysis foregrounds thus concern the boundaries of knowledge as well as
the boundaries of life. More specifically, my argument is that boundary concepts
were introduced by Schclling as a means for disccrning—cmpirically and intellec-
tually—how organic individuals and kinds take shape and persist in relacionship
with their environments. This study further Cxplorcs how attempts were made
in practice to traverse the spaces between percept and concept, not only through
new tools and techniques of experimental reasoning but also through new figu-
rative languagcs both rhetorically and Visual]y. If‘attcnding to the constraints on
modes ofpracticc, thinking, and expression in German contexts at the time, its
focus is the exploration of the space of change in which proposals for a science
of life gradually took shapc. It secks to open up to :malysis the tensions, insta-
bilities, and ambiguitics rcsulting from shifting undcrstandings and practices in
that historical border zone. My conclusion is that the indeterminism marking
the science of life was productivc in opening up new domains ofinquiry without
Claiming to capture lifein a thcory or tcchnology.

In this book, then, I ask after not only the historical emergence of a science of
life but also the cpistemic problcms that accompanicd this emergence. This work
is not intended, however, as a contribution to projects of historical cpistcmology
insofar as those projects draw conclusions about the historical development of
science in gcneral. It does not endeavor to assess the common conditions under
which the sciences take shapc and changc over time, even if finding stimulus
from analyses into experimental technologies in the life sciences more generally.
It is not the study ofﬂepistc:mologic:d concepts as objects that change historica]ly,
as in Daston and Galison’s study Objectivity, although it draws on their character-
izations of epistemic virtues and arguments regarding how objects of scientific

inquiry emerge. It is also not an :malysis ofconccpts or words in their historical
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sites as part of a largcr concern with how our philosophical problcms became
possible, in the sense of Tan Hacking’s Historical Ontology, although it allows chat
the concerns dcveloping in the years around 1800 have an ongoing relevance to
historical and philosophical studies.’® It does not make broad claims rcgarding
the archacology of the history of knowledge or regarding the genealogy of sci-
ence—whether tracing positive contributions to existing knowledgc systems,
or tracing how changcs in systems of discourse are connected to changcs in the
practices of social power structures, or whether these changes are tied to unitary
idcologies or to multiplc and contingent dcvclopmcnts. My analysis is historically
and culturally spccific and limited.

But in offering a new account of organic vitality, of epistemic reflections on
the Cxpcrimcntal investigations of life, and of critical and Romantic philosophics
in rclationship to both at the turn of the nineteenth century I pose a series of
challenges to the larger histories of biology and histories of philosophy that we
have been tclling ourselves. This study does not simply draw attention to dcvclop—
ments prcviously overlooked or undcrcmphasizcd or qucstionably construed. It
invites reflection on what are the consequences for the history of biology if, from
its first formation, the science of life was conccptually and Cxperimentally far
more sophisticatcd than is often assumed. Ccrtainly some dcvclopmcnts in the
history of biology might need to be reconsidered as a transformation of; rather
thanasa turning away from, earlier contributions. What have been rcgarded as
hngcring 1cgacics of a romantic biology might need to be reassessed. It also calls
for a closer examination of the agendas of historical agents in depicting German
biology in a negative lightA It invites similar reflection on the contributions of
critical and Romantic philosophics. Although studies of German idealism and
Romanticism have become richly sophisticated, the study of their philosophies
of nature and their rclationships to the contemporary life sciences remain unde-
Vclopcd. Considerations of the epistemic challcngcs currcntly poscd by the new
sciences of life might also benefit from a deeper awareness of their longer history.
These reflections extend well bcyond the scope of this study, but at the conclu-

sion | pI‘CSCl’lt thcm as unStiOHS I hOpC to pI‘OVOkC through tl’liS bOOk.
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