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archives, libraries, churches, and private collectors credited on the images that follow,
we extend our final thanks. Without the stimulation of their images we would have

much less to see in the productive nexus between science and art .



INTRODUCTION

Picturing Science,
Producing Art

Caroline A. Jones arid Perer Galison

Analytic attempts to distinguish "art" and "science" often founder at the bound­
aries drawn between thern. 00 the alligators that hang from the ceiling in the
late Renaissance cabinet of wonders at Wurms form part of the history of

scientific classification, or part of the history of aesthetics? Are theories of female
reproduction in Cinquecento Italy marked more by discourses of medicine, or by con­
temporaneous casting techniques? Oid early photographs of mammals in motion serve
primarily to educate the eye, or to provide raw data for physiologists? To bring such
questions into a late-twentieth-century frame, is entering an artist's website an artistic
or a technological experience? As the chapters in this book demonstrate, the much­
vexed inquiry as to whether science and art are incommensurable realms ofknowledge
is misplaced. What promises more is a view of history that asks: What are the con­
ditions under which objects become visible in culture, and in what manner are such
visibilities characterized as "science" or "art?" We are after precisely these boundary
conditions.

There are moments in the nineteenth and twentieth centuries when such catego­

rization (as either science or art) was itself the point. Coincident with the rise of mod­
emism, and in part constitutive of modemism as a form of knowledge, scientists and
artists contrasted their two domains. Each defined the other bya ne ar absolute opposi­
tion. Science, the anatomists of the 1860s insisted, began when artistic license was can­

celed. Art, Baudelaire maintained, began when the deadening industrial-mechanical
ethos of science could be forcibly set aside. In the production wirhin laboratories and



2 CAROLINE A . JONES AN\) PETER GALISON

studios, in the power and ambition of art and science to capture the world, in the var­
iegated and evolving audiences rhat art and science demanded (or even created), the
two realms have been separated, and their resulting relations described variously as
markers of the premodern, signposts of the modern, and charged conduits into the
postmodern. What much of this focus on "art" and "science" as discrete products ignores
are the commonalities in the practices that produce them. Both are regimes of knowl­

edge, embedded in, but also constitutive of, the broader cultures they inhabit.
Over the last twenty years, scholars have increasingly probed scientific and artistic

objects to get at these practices, seeking the historical conditions of possibility that
have made them meaningful. Using the resources of history, philosophy, and sociology
(as well as art history and the history of science), what are the most current ways and
places in which we can think through these two domains ?That is the query motivat­
ing the essays in rhis collection.

ART AND SCIENCE AS BINARY ECONOMY

There is a his tory to the perception of difference between science and art, and a paral­
lel history to the attempt to unify the two. Although "art" is the older term, its emer­

gence as a humanist enterprise in the Renaissance is coeval with the birth of talk
about "scientific method." From this point on, each defined and legitimated itself in
relation to its shadow term, and the continuing strength of the dyad is reflected in the
very structure of a late-twentieth-century undergraduate education featuring "arts and
sciences.'" A peculiar feature of this polar linkage during the twentieth century, as
revealed in C. P. Snow's famous inauguration of the "two cultures" debate in 1959, was
its unstated assumption of what might be called an economy of the binary. Like all
binaries, art and science needed to be yoked tagether (yet held apart) in order to
accrue the strengths of their polar positions: soft versus hard, intuitive versus ana­
lvtical, inductive versus deductive, visual versus logical, random versus systematic,
autonomaus versus collaborative, and, like all binaries, at same level, female versus
male. ' The binary production of knowledge (the bifurcation of practices) was equally

simple : art invented, science discovered.
Rather than address science and art as if these "opposites" were permanent features

of the world, this book aims to explore the intersection of their histories, and to da so
in a way that positions methodological and philosophical issues front and center.
Though differing in many respects, the essays in this volume da hold certain strategies
in common. They are not aimed at identifying universal demarcation criteria that sep­
arate science from art, nor are they after a description that might conjoin the two
activities under a single broad and unifying rubric. Instead, the effort here is to explore
how historians of art, historians of science, philosophers, and cultural historians can
learn from one another's methods at the boundaries between their fields, and how the
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hi storical inquiry into conditions of art ist ic and scientific image production can shed
light on multiple philosophical and historical issues. The essays are grouped under
rubrics formul ated as both topics and queries into th e productive force of scien tific and
arti stic representations. From a variety of angles, they emphasize the central theme of
thi s book: namely, that art, science , and the hermeneutical concepts th at we bring to

them are hi storically and culturally embedded. Neither practice has unique and
absolute purehase on "reality," and neither is as alienated from history as its rhe toric
might implv,

Although we seek to frustr ate the standard binary economy, it is inevitable th at as
soon as "art" and "science" are mentioned, a host of other projects will come to mind.
For clarity it is worth characterizing at least a few of these enterprises, ifon ly to distin­
guish them from the direction of the present volume.

We begin , not coincidentally, with the late nineteenth century, when the Industrial
Revolu tion was at its peak. lt was at this moment, particularly in the most rapidl y
industrializing nations (e.g., England), that a rich controversy developed over whether
art and science had (or should have) dist inguishable goals. From [ohn Ruskin and
Charles Baudel aire to T. H. Huxley and Thomas Carlyle, the encroaching dominan ce
of industrial technology made it imperative that th e ene rgies of an instrumental sei­
ence be und erstood (and, possibly, contained) ;' Two things seemed dear: art occupied
the domain of the creative, intervening mind, and the scientific ethos seemed to
demand prec isely th e suppression of such impulses. (This was, of course, an interven­

tion specific to its tim e. As many of th e essays in thi s volume relate, both earlier and
later bifurcation s were very different.) Particularly in this largely British frame of refer­
ence (which C. P. Snow would inherit some decades later), the scientific method
became linked inextricably with technology, indu strial progress, and d ass mobility,
while institutionalized art and literature came to be associated with the preservation
of tradition, social order, and the conservation of rustic values. The special case of the
modernist avant-garde defined itself, in one sense , precisely through its opposition to
this particular binary, Confronting institutions of art and canonical literature, self­
described modernists manife sted their opposition to the academy through a pro­
nounced tropism for advanced scien tific and technological ideas- from X rays and
relativity to radio and airplanes ." The perceived difference between the two domains
would be mobilized precisely to destabilize the cultural category of "art," through the
newl y powerful realm called "science."

Along more explicit ly psychological lines, various authors of the mid-twentieth

century argued for parallel s between creativity in art and science. One thinks here of
the Gestalt-eta psychologists of the 1950s and 1960s, such as Rudolf Arnheim on
visual thinking, or Anton Ehrenzweig on the link between abstraction in visual art
and science.' Al ong with this Gestalt-psychological tradition, wh ich paid particular
attention to the perceptual, th ere was also the work of practicing physicists such as
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Ernst Mach and Harvard physicist-philosopher Percy Bridgman. For these scientists,

an interest in sense perception was closely coupled to broader epistemological con­
cerns. Ir is into this psycho-philosophical tradition that physicist Gerald Holton's
influential work on "thernata" and scientific creativity in scientific thinking belongs.?

It is suggestive that many of these theorists (Bridgman is an exception) had emigrated
from Europe to the United States during or after the Second World War. They were
forced to leave behind their roots in a Central European wissenschaftlich approach to
learning, where all fields of inquiry had been unified as one systematic investigation
into various products of the human mind.' They took up influential positions in a
pragmatic country in which highly specialized autonomous branches of inquiry were
rapidly becoming the norm.

For all their continuities with prior literature, such postwar discussions of art and
science had a new vocabulary after 1959 with C. P. Snow's widely discussed and
immensely controversial lecture and publication, The Two Cultures .8 Snow's interven­
tion (and the responses to it) had implications that may weIl be more revealing histor­
ically than theoretically. For Snow, the two cultures were not only different, they were
unequal: the scientific ethos stood for all that was hopeful, progressive, vigorously her­
erosexual, and future oriented, while the artistic-literary tradition embodied the pro­
foundly hidebound culture of a decaying elite.9 Some scholars took aim at the
dichotomy, others at the ascendency of the scientific. Whether in appreciation or con­
demnation, the sudden currency of Snow's phrase revealed how completely and deeply
divided the domains of art and science were held to be-at least by some.l "

Perhaps in response to this sense of a division, a new body of work emerged in the
1960s that sought explicitly to explore the similarities (and admitted differences)
between the practices of art and science. These thinkers constructed, in a way, the
"anthropology" of the two cultures that Snow had presupposed but never fully ex­
plained.!' When historian and philosopher of seienee Thomas Kuhn wrote his Struc­
ture of Scientific Revolutions (1962) and its follow-on essays, he deliberately treated the
production of seience in a "sociological" way that made both scienee and art the "prod­
ucts of human behavior," demanding a more ethological approach. Indeed, the wide­
spread popularity of Kuhn's book drew in large measure from the seeming universality

of its story of norrnal-crisis-revolutionarv developments and paradigm shifts that could
be viewed across the arts and seiences. But when E. M. Hafner pursued such similarity
relations between pictures in art and in science, Kuhn drew the line, arguing that pic­
tures were, on the one hand, essential for artists, whereas, "The scientific illustrations,
on the other hand, are at best by-producrs of scientific activity.... In Hafner's striking

parallels, an end produet of art is juxtaposed with a tool of science."12 For Kuhn and
the scientists with whom he identified, pictures and aesthetic criteria in general were
mere means to an end, whereas for artists they were ends in thernselves.t' The binary
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economy rules Kuhn's argument, with the artist an active agent recording a passive
nature, and the scientist a passive recorder of natural flux.

Time and again during the 1960s, this tension between alliance and antagonism

emerged. [ust as Hafner had grounded his art -historical claims in Kuhn's depiction of
science, art historian Ernst Gombrich drew his methodology explicitly from the the­
ory of the scientific method offered by Karl Popper. Popper had aimed to separate the
productive domain of true science from the cultural noise of "pseudo-science," and
generated his set of "demarcation criteria" toward that end. Was the experimental
premise testable, and, through testing, falsifiable? Jf so (and only so, Popper con­
tended), could scientific explanations participate in the progressiv ist march of sei­
ence. Jgnoring the obvious-that art could never be "falsifiable" in the strict sense
Popper had intended-Gombrich adapted the Popperian program to his theory of
schernata, or "making and matching," in wh ich the artist (like the scientist) renders
an approximation of the natural world that can be tested, corrected, amended, and

improved. Gombrich's wissenschaftlich unification of all human activity proved pro­
ductive, but carried in its wake a problematic exclusion of much of twentieth-century
abstraction , from Cubism to Abstract Expressionism and beyond."

These sympathetic endeavors to locate similarities between art and science (while
preserving philosophical distinctions between the two) formed as vigorous a tradition
as the efforts to map the differences between thern. At the present late -twentieth­
century moment, anxieties about the divide have diminished. There is little attention
paid by the authors in this book to the structural inquiries of previous decades that
mapped the parallels and antiparallels perceived between the two types of activity.

This is not even to speak of the difficulty seen presently in defending the notion that
there are (or ever were) only two "activiries" in the domains marked "science" and
"art." Neither are the issues addressed here reducible to questions of"influence" by one
autonomous sphere on another (although clearly the active appropriation and use of
various prevailing discourses can be found) . This distinguishes the present volume
from much of the existing scholarship, wh ich presumes the binary economy in order to
chart its differential forces.

When presumptions of rhat binary economy have been at work, the results can be
profound-as is best exemplified in the classic essay by Erwin Panofsky establishing
Galileo's debt to artistic traditions of chiaroscuro for his interpretation of the craters of
the moon.15Looking in the other direction (from science to art) Linda Dalrymple Hen­

derson has provided sweeping chronicles of artists' reworkings and creative misread­

ings of non-Euclidean geometry, and Martin Kemp has charted artistic investigations
of optics "from Brunelleschi to Seurat.,,16 Kemp goes further than Henderson in claim­

ing a deep congruence between "the central intellectual and observational concerns
in the visual arts and the sciences in Europe from the Renaissance to the nineteenth
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century," and does so largely by looking at those moments in which artists seem to hirn

to have "consciously aspired towards goals that we would now regard as scientific.t' "
This anchoring of artistic to scientific practices is mirrored by a large, interesting,

and growing body of literature by those who seek to interpret images that remain
"unclaimed" by the institutions of art, but are readable as constructions of visual
knowledge. [arnes Elkins and Barbara Maria Stafford are among the art historians who
have begun to open up this terrain. Elkins's term for this new activity is not art history
but "image studies.?" a term redolent of other late-twentieth-century academic dis­
courses from "cultural studies" to "visual studies," many of which tap post-structuralist
and literary theories of the text. The scientific or other non-art images studied by
Elkins and others playa myriad of conceptual roles, from aiding calculation to summa­

rizing data, from the documentation of priority to the conceptualization of models
only awkwardly put into analytic or mathematical form. In the study of such problems,
art his torians join science studies scholars in examining such diverse topics as Feyn­
man graphs and Minkowskian space-tirne diagrams, images from electron micro­
scopes, X rays, CAT and PET scans, digitalized computer visualizations of data, patent
sketches, and the transformation of images from one medium into another." The evi­
dent variety and depth of these concerns about the links, interfaces, or gray areas
between "art" and "science" (ever more loosely construed) emphasizes the intellectual
intensity of current debates over their relations. But rather than searching for brackets
to join or wedges to split the vexed dyad, or mining some terra incognita between its
two (alwavs unequal) halves, we want to set this binary economy aside. The authors

here address questions of viewing and knowing in which both artistic and scientific
practices are brought into consideration, among many other kinds of cultural practices
and productions.

There is nothing monolithic in this assembly; rhese are variable slices into histories
that are themselves characterized by their heterogeneity. Yet there are themes within
this diversity, assembled he re as a cluster of "sites" for examining the productive work
that both scientific and artistic images do, as weil as the practices and institutions
through which those images are embedded in culture. The representations at issue
here are not just the canonical end products of artistic processes (oil on canvas or
sculpted stone) or the end products of scientihc ones (perfected equations or "golden

events"), although these can be found. As authors, we want more broadly to include
the iconography of cartoons, scientific images of DNA, particle tracks, anatomical
photographs, artists' printed diagrams and poems, instrumental motion studies, fossils,
enameled birth trays, concrete factory buildings, illustrated panegyrics, botanical
broadsheets, and attempted resolutions of astronomical "monsters." We want, singly
and collectivelv, to ask what work these images do, and what historically specific con­
ditions make it possible for them to count as part of culture.

The "sites" at which we gather to address such images pose hve thematic questions,
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headed bv the rubrics Styles, The Body, Seeing Wonders, Objectivity/Subjectivity,
and Cultures of Vision. Each site is opened bv an image from electronic-rnedia artist
Perry Hoberman's material meditation on the human-machine interface, Faraday's
Islands; Hoberman's motley aggregates of consumer appliances are themselves repre­
sen tations of the problems posed.

In the first site, Styles, we ask: Howare images and tnactices aggregated, and to whose
benefit? Style is the presumptive tool for such aggregation and disaggregation, and from
its common usage in art history, the term has been appropriated to characterize shifts,
breaks, or modes of production in the history of science as weIl. (The view of blenders
from Hoberman's installation [page 25] reminds us that "style" is also embedded in the
commodity fetish). Yet the authors here would like to "make strange" this common
tool, and they question with clarity and precision its unproblematic usage and nar­
rowed definition. In full knowledge of its troubling past, the scholars in Styles would
propose that we use this framing device only after its outlines have been radically
redrawn.

Next, we turn to the implications of specific pictures in The Body, asking: How do
images shape body knowledge, and for whom? What, for example, coexists with the
depicted body-how are its divine, mechanical, productive aspects displayed or sup­
pressed? In what sense is the body a "technoscientific" amalgam, as Hoberman's piece

might suggest (page 99)? As with the Styles section, The Body spans a broad histori­
cal area to investigate varieties of body knowledge available at different historical
moments, from the early codification of Christian dogma to the discourse of cyber­
space.

A more narrow historical focus can also be useful. For the sake of such specificiry,
the Seeing Wonders site brings together several essays that focus on the Renaissance
and early modern period (with Hoberman's spectacle standing as a later variant of the
traditional, highly staged Wunderkammer [page 209]). Here, we take aim at a specific
epistemological question: What do we know when we see? The more "wondrous" the
image, the more loaded the question becomes. While their objects ranged from rocks
to saints and from bees to peasants, the artists and natural philosophers of the early
modern per iod linked seeing to knowing in revealing ways. The wonders examined
here presuppose (and enforce) specitic worldviews-located in particular knowledges
of the thing seen .

Turning to the later modern period, a parallel site emerges in the historicized binary
Objectivity/Subjectivity (a binary that Hoberman's installed and projected machin­
ery [page 325] is meant to question). The query here is: What do images presuppose
about (human) nature? What do discourses of "objectiviry" and "subjectivity" produce
in the way of images, and how do those images in turn produce knowledge? What
types of statements must be marshaled to support their interpretations?

In direct correspondence with the Objectivity/Subjectivity site, Cultures of Vision
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ealls forth a final epistemological problem, suggested by the forest of projeetion sereens

in Hoberman's installation (page 399): What viewers and processes does the image pre­
suppose? Not as general as questions of "(human) nature," this site harbors issues of

location, mediation, politics, physiology, and attention, all of which enter into the
objeets and praetices that designate scienee and art.

Looking in some detail at the various essays eonstituting these sites, we will identify

the network of overlapping eoneerns that animate our eontemporary narratives of pic­

turing seienee and producing art. There ean be no doubt that in atternpting to loeate

the conditions of possibility for various historical regimens of seeing and knowing, we

reveal sornething of our own desires to trouble the bifurcation of what are still institu­
tionalized as separate domains.

SITES

Styles: How are images and practices aggregated) and to whose benefit?
In the essay by Carlo Ginzburg that opens this site, there are two notions of the work

of art (or produet of science) . The one is relational (ernbedded in a specific historical

moment), the other absolute (a fixed attribute of form). While the absolute ean be

understood through the relational (historv], the eonverse is not so. (That is to say, one

eannot derive history from forrn.) Style, mutatis mutandis, is both absolute and rela­
tive, but only the relative (historicity) of style ean explain the other (local produetion

of the absolute). Ginzburg's essay and the others in this seetion are ultimately about

the deployment of "style" as a heuristie device for aggregating produetion. But eaeh
author eritiques the felicity of that heuristic, showing that there is always something
prior about style-some assumption governing its use-residing, perhaps, in authorial
uniqueness, or (rnore typically) in purely formal relations, theories about ethnie ori­
gins, or absolutes of other types." Ginzburg, in interrogating style, shows how the
notion ean serve both to split and to lump. He concludes with a sharp eritique of the
very eategory itself as ideologically laden-"an instrument of exdusion"-and ealls

for both an aeknowledgment of the utter uniqueness of a particular work in its isola­

tion, and for a nonsimultaneous translation of the work's singularity into a relationship
with his tory.

Irene Winter is similarly eritical of the heuristic of style, but only as it has been rei­

fied as distinct from "meaning" through the peeuliar divagations of art-historical the­

ory. She makes the useful distinction between "stylistic analysis" as an operation that

is clearly loeated in the viewer, while the more problematie eoneept of style is posi­

tioned as something inherent and identifiable in the work itself. Refusing to relinquish

stylistic analysis, her real target is the development wirhin art history of two paths,
where style was reserved for form alone, while "iconology" was given to be the bearer

of meaning. Through a close reading of objeets identified geographically as roughly
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contemporaneous products of "Syrian" versus "Phoenician" cultures, Winter seeks
a composite model of style as containing both elements that are "not-necessarily­
conscious" and those that are "consciously deployed"-a historically bounded set of
possibilities that are winnowed down in the work itself for reasons that have every­

thing to do with meaning. In Winter's analysis, the ruler's strong arm is inevitably both
formal (creating structural and decorative patterns) and meaningful (conveying spe­
cific information about power)-yet, crucially, "the potential use and value of style
as a concept depends entirely upon the nature of the analytical operationts) in which
it performs."

For Ginzburg, the possibility of the individual object's resistance to aggregation
must be held in tension with our (not always progressive) need to make social sense of
it. For Winter, who is working with objects that are both divorced from individual
makers and unknowable outside social systems, the problem is a different one, a more
delicate negotiation in which "reading in" is balanced with a sensitive appreciation
for the obdurate peculiarities of historically situated cultural forms. This dialectic
between individual (makers, readers, objects) and social (rnodes of meaning, contex­
tually embedded producers of objects) is intrinsic to the heuristic of style itself. EIse­
where Svetlana Alpers has commented upon the fact that scholars outside art history
have been drawn to the discrimination of stvles "because it is scientific"-more empir­
ical "than the critical appreciation of and interpretation of individual works.?" This

sense of the "scientific" use of style as erasing or subsuming the individual occurs too in
Amy Slaton's essay on technological stvles.

Slaton shows how technicians' factory forms, as read by art h istorians, have been
used to suggest stylistic aggregations that work precisely through the absence of imagery
(in this case, through the absence of"the decorative"). This is a notion of style that no
longer depends on links forged between essential qualities of the works themselves,
but upon shared modes of providing them with cultural sigruficance.f Clearly Slaton's
is the same "modal" heuristic that Ginzburg and Winter deploy. She argues that it
is important to extend style beyond innovators (Henry Ford, for example, as the
"author" of the automobile) and to identify it with the taste of consumers, and the
existence of technical practices together with the institutions that enforce them.
"Technological style" thus becomes more than a borrowed metaphor, more than
an analogue of style in the artistic-architectural sense. Conjoint practices issue in
both stvle-as-technique and style-as -formal-relations. The concrete factory aesthetic
emerges from engineering concerns, but its forms inaugurate their own history of
signification.

For Slaton, Ginzburg, and Winter, style is a culturally loaded term that brings power­
ful forces of nationalism, politics, and racism into play in the fields of aesthetics and

social interaction. Science is pictured here as actively wielding style (Ginzburg) rather
than distantly reflecting or unconsciously manifesting it; style in art and architecture
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is dismantled to reveal the processes of professional identity formation (Slaton) or the
production of national cultural identity bv interpretive his tory itself (Winter). Gudea
and Assurnasirpal, Augustine and Feyerabend, cement technicians and architects-all
are shown to picture science or produce art in insistently stylized ways. But far from the
mysterious attribute of a cultural Zeitgeist, in this book style is viewed as strategically
constructed, both in the act of making culture and in the process of interpreting it.

The Body: How do images shape body knowledge, andfor whom?
Processes of doing science and making art involve the body, but the book's authors
argue that "the body" is most often figured as an object of these cultural inquiries, con­
structed through the parallel and intertwining discursive regimes of (natural) science
and (figurative) art. Where interpretation and identity are key issues for the Styles
section of the book, here the central theme is the power of images to instantiate and
produce knowledges of, and by, the body. Arnold Davidson begins the section with a
minutely historicized account of the iconography of the stigmata, demonstrating that
notions of evidence and theological dogma regarding this bodily miracle were fixed in

panel paintings and frescoes before they ever appeared in the putativelv authorizing
Vatican texts. Simultaneouslv, he shows how the visual iconography of the stigmata
itselfbecomes a parallel tradition that never fully converges with the textual accounts.
St. Francis's markings cannot be visualized as the higher "imaginative vision'' (identi­
fied bv post- Augustinian philosophv) that the textual accounts want to emphasize; the
fresco paintings of Giotto and his followers inevitably embody the miraculous in par­
ticularly concrete ways. We suggest that the very materiality of paint (that is, the
transformation of the narrative's iron-red blood to iron-red pigment), instantiates a
baser "corporeal vision" that was, in Davidson's words, "meant to stabilize the status of
the stigmata las] a singular miracle." "Official" possibilities for the religious body were
enlarged in this visual tradition, and subsequent miraculous bodily transformations
were experienced--one might say indelibly marked-by the body knowledge such
images produced.

Moving from the late medieval period to the eighteenth century, Londa Schie­
binger also explores the ways in which verbal and visual discourses construct body
knowledge. But byfocusing on gender divisions in scientific practices, she also locates
the production of what we might call "body ignorance." Like the oral and internal
traditions of women's body knowledge that Barbara Duden describes as eliminated by
scientihc knowledge.r' Schiebinger posits a variety of "counter-bodies" that Enlight­

enment science ignores-individual human bodies obscured by racist, sexist, and
colonial programs; polvrnorphously sexual plant bodies gendered and socialized;
"native" bodies (and indigenous knowledge) overrun by the expanding discourse of
colonial natural philosophy. In Schiebinger's most salient example of such "body igno­
rance," she examines how the cartographic and classificatory gaze of Enlightenmenr
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science erased the experiential knowledge of the Surinamese women whose views had
been presented by female naturalist Maria Sibylla Merian. Merian's complex descrip­
tions of the plants of Surinam included political critiques and medicinallore-specifi­
cally, the local knowledge that the seeds of a certain tree worked as an abortifacient
(knowledge that worked to confound the plans of Dutch colonial slave traders along
the wav). The production of ignorance from this matrix of knowledges took place
as Merian's descriptions were taken over by British naturalists, who had their own
natalist objectives. The indigenous body knowledge of the plant's medicinal use was
suppressed. While Davidson shows the way in which visual imagery can serve to "cor­
porealize" knowledge of natural wonders (which we see as parallel to Augustine's low­
est category of "corporeal vision"), Schiebinger shows the ways in which the visual
and verbal discourses of colonial botany worked precisely to erase such corporeal
knowledge (in favor of a type of knowledge we might categorize as analogous to
Augustine's third and highest category of "intellectual vision").

With a view of the early decades of the twentieth century, Caroline [ones examines
arealm that might be identified with the intermediate Augustinian realm of "imagina­
tive vision." Here, in the practices of a single modernist artist (Francis Picabia), [ones

locates the modern body-machine complex, analogous to what Donna Haraway terms
the "technoscientific body" (already suggested by the image of Hoberman's installa­
tion). Picabia's evocative line drawings navigated certain normative modes of know­
ing the sexed body and explored the psychological states that were then held to
enforce sexual difference. These were modes (conveyed bv his own neurologists) that
theorized his persistent neurasthenia as a sexual disorder, reparable only through the
proper channeling of procreative and electrical energies. The standard model of
"influence" that might be used to explain Picabia's work (in which a concept moves

from scientific discourse to artistic imagery) is confounded by a closer reading of the
images, particularlv those dedicated to the very neurologists formulating the psycholo­
gized sexual body Picabia inhabited. Picabia's machinic images produce their own
renegade forms of knowledge, some appropriate to the neurasthenic subject, and some
frankly out of that subject's domain. The newly visceral presence of technology in the
Picabian body allowed hybrid, hermaphroditic, and synoecious couplings that (like
Davidson's visualized stigmata) present an instantaneous visual "tradition" at odds
with the dogmas established by textual culture-even the textual culture that might
be constructed by Picabia's own accompanying poems.

In her expansive voyage over the terrain mapped by the scientists of "Life Itself,"
Donna Haraway observes their visual culture-generated bv game designers, molecu­

lar geneticists, microbiologists, and commercial advertisers-with a mordant yet curi­
ously sympathetic eye. Haraway traces, as does Schiebinger, exclusionary (and largely
unconscious) tropes of cartographic delineation and their origin in systems of colonial
control. She, too, examines the production of ignorance-in this case accomplished



12 CAROLINE A . JON ES AND PETER GALISON

by the reductive "mapping" of the Human Genome Project. Empowered by the rigid

yet fragile operation of what she calls "gene fetishism," the technoscientific body of

the genome is produced through a variety of discourses. The most visual of these is

that "officia] art of capitalism" (as David Harvey has termed it), the advertisement.

The cartoons used to market genetic research technologies constitute Haraway's most

powerful object, for here the operation of the fetish becomes an anxious negotiation

between the production of ignorance and the body knowledges it would erase . The

advertisements' jokes, their very comedie structure, attempts to resolve these negotia­
tions in favor of "Man.; " the parthenogenie substitute for diverse lived bodies' narra­

tives, experiences, and subjectivities. As Haraway's analysis shows, the links between

these anxious comedic structures and the more official stories of science are profound:

the metaphor of the map ensures the systematics of colonial control; the construction

of human bodies as husks for "replicators" and "selfish genes" fuels the cultural uncon­
scious that produces the fetish; the lie of the "master molecule" empowers the

fetishists in their disavowal of the living in favor of the replicant and the undead.

The implications of Haraway's larger argument connect, as weIl, with artist Perry

Hoberman's contribution to this volume. Haberman and Haraway would both agree

that the gene fetish is related (one is tempted to say "genetically related") to the ide­

ology of cyberspace. Each has argued that cyberspace is falsely theorized (and pop­
ularized) as a disembodied realm that leaves the "meat" of the body behind, in
exchange for the map-like manipulations of various eleetronic simulation games (in

Haraway's account, primarily the Maxis Corporation's "Sim" games-SimLife, Sim­
City, SimEarth) . Such "deanimations" (as Haraway terms them) are experienced by
Hoberman in his role as a sometime producer of virtual-reality teehnologies (known
in the industry as "location-based entertainments," but perhaps more aptly deseribed
as "location-erasing entertainments"). The disembodiment of such visual and verbal

discourses is always strategie, as Haraway shows (even if it may be the uneonscious
strategy of the fetish). Haberman, too, works to materialize the systematies (the mar ­
keting ploys and electrieal grids) and links to the body (hair dryers, food blenders and

mixers, foot massagers) that make technology as cathected as it is. As the work ofboth

Haberman and Haraway reveals, the eyberbabble cycling around "virtual" reality

serves above all to erase other realities, from distant yet specific worlds of colonial­

ist empires, to the more prox imate "meat" of migrant workers in the computer-chip

industry in Silicon Valley, to the narrowed choiees that the rhetoric of "interactive"

technology serves to mask. As Faraday 's Islands and other works by Haberman ern­
phasize, technology always operates in an embodied world, where, at the most, we

might aspire to inhabit what Haraway calls the "carbon-silicon fused flesh of techno­
scientific bodies"-hybrids, once again, as the neurasthenie Pieabia already imagined

us to be.
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Seeing Wonders: What do we know wben we see?
In the most historically focused and largest of the book's sites, five authors address
objects from an age before the production of colonial and cartographic certainty, when
boundaries between the natural and the artificial, the seen and the known, the mon­
strous and the wondrous, were fixed at points far from the contemporary compass .
Krzysztof Pomian's essay magisterially tracks a shift from ancient epistemes of equiva­
lence between vision and cognition (seeing as knowing, and, in parallel, "to know is to
see"}, to Enlightenment models of cognition as production, in which seeing (as medi ­
ated bv "scopes," both tele- and rnicro-), is productive of a Cartesi an "intellectual
intuition" only later ch allenged byHume. Pomian concludes with a third model, ch ar­
acteristic of the contemporary moment, wh ich he identifies as "indirect cognition," a
mode in which "seeing" is knowing-through-technology, Sight in Pomian's ultimate

moment has become distant from "mere" ocular vision. Unlike the boundaries that
will be traced by the other authors in rhis section (between nature and art, true and
false reproduction, the panegyric and the scientific, the premodern and the modern),
all of which involve modes of visual representation, Pomian's final regime of knowl ­

edge (which could also be called "instrumental cognition") suggests a potentially post­
modern frame . Highly mediated, eliding into unbounded, less visual zones in which
"nature" is produced purely discursively, such "indirect cognition" produces all the
wonders of the universe that we no longer need to "see" to believe.

Pomian's philosophical and historical sweep is focused in subsequent essays on more
narrow spans of Renaissance and early modern European natural philosophy (prac­
tices conducted by those whom we identify tod ay as "artists" as well as by those now
categorized as "scientists") . These other essays illustrate how different the sight­
knowledge relation can be from contemporary models (even from those just beginning

to evolve). As Lorraine Daston argues, the relation between seeing and knowing often
begins with the cognitive side of the equation, and the supposed self-evidence of the
seen dissolves with the historically shifting boundaries of belief about the powers of
nature set against those ofhumankind. What is it, Daston asks, that makes a thirteenth­
century observer decide that an image-bearing stone (a cameo) is imprinted by nature
rather than cleverly carved, while four centuries later another image-bearing stone
(a fossil) provokes questions as to whether it is naturally deposited or artificially
formed? As Daston insists, these distinctions were not fuzzy at the time-they were

fixed firmly and definitively in the thirteenth century, to be redrawn in the seven­
teenth just as firrnly and definitively, The kinds of indirect, postmodern knowledges
to which Pomian alludes resonate intriguingly with Daston's analysis: What kind of
boundaries are being drawn today between "nature" and "artifice," as postmodern

theorists simulate carbon-silicate hybrids and invent ways to store knowledge in a
manipulated biomass?
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Introducing the theme of "wonder" that threads through this site, Daston explores
the ambivalence that greets these unstable objects-the figured tossils, carved cameos,
crvstal-studded bibelots, and nature-machine amalgams that are seen as marvels in
some epochs, kitsch in others. lt is precisely ambivalence that fuels Katharine Park's
chosen historical moment, as well, but her fifteenth-centurv Italians experienced an
ambivalence tinged with horror-a profound fear of the unchecked power of repro­
duction in both nature and art. Park pursues the nature/art boundary into the crannies
of medical and juridical debate, and chases the "wonder/horror" dichotomy into the
anxious terrain already set forth bv the earlier section, The Body . Relating to both
Haraway's examinations of the gene fetish and [ones's look at machinic sex, Park ana­
lyzes late-Medieval theories of reproduction in which the visible is, paradoxically,
both proof of secure knowledge and product of false knowing. Park's historical subjects
harbor anxieties: about the vulnerability of females' reproductive apparatus, and the

skills of counterfeiters in altering a newly impressionable Nature. There were strong
connections between cuckoldry and counterfeit in the thoughts of Park's Italian cleri­
cal elite. Early efforts to dissect the female corpse were linked, she argues, to these anx­
ieties about female and monetary reproduction. The membrane of the female body
was held to be permeable and "impressionable," and potent images were uniquely
capable of influencing the more fluid female form. The power of the sign in Park's his­
tory thus oscillates between passive symbol of prior knowledge, and potent stimulator
of new knowledge that may be false, or true. The sign's capacity to shift from miracu­
lous wonder to counterfeit horror has everything to do with the status of representa­
tion itself in fifteenth-century Tuscan culture.

The oscillatory relation Park traces between the image as that which registers
knowledge and that which produces it also obta ins in David Freedberg's analysis.
Freedberg's chronicle of the destabilizing power of natural imagery in the sign systems
of the later Italian Renaissance is a progressiv ist narrative (as the Renaissance patrons,
panegyrists, and members of the "Lynx-eyed" academy themselves believed). In his
specific focus on the iconology of the bee, Freedberg traces a tense, taut line between
the knowledge produced by the new technologies of vision (e.g., the microscope) and

the symbolic knowledge necessitated by the Medicean reign. The more that "bees"
become the subjects of specific natural-historical inquiries, the less they can function
as transparent vehicles of Papal flattery. The more they "know," the less they "represent."

Freedberg celebrates the microscopic accuracy of the engravings prepared for the Bar­

berini Pope (whose escutcheon sported three bees), but argues that such a celebration
of optical technology was dangerous at a time when Galileo was being targeted as a
heretic. Such micrographical accuracy did not extend, of course, to a correct identifi­
cation of the head of the hive as the queen bee; for the papal panegyrists, the fecund

and benign monarch of bee-dom could only be a king, explicitly analogized to the
pope hirnself. Between classical tales of sweet honey and smooth governance, and new
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microscopic visions of black, hairy, bug -eyed creatures with rnultiply jointed legs and

inhuman sexual practices, an un easy gap began to open. In a real sense, these bee­
studded images promulgated knowledge that their authors became anxious to constrain.

In ]oseph Koerner's richly allusive essay, such visuall y implicated knowledges shift

differently, If Freedberg defines an opposition between representing and reporting (or

praising and knowing), Koerner shows how such a conscious opposition must itself be

seen as a moment in the development of modernism. While imagery may be a maker
of knowledge, it is also, for Koerner, a manifestation of a worldview. The image plays a

crucial historical role in visually demarcating (for present-day viewers) a premodern

("unknowing") universe of Bosch from an already modern ("knowing") frame of

Breughel. The premodern is inc apable of referencing itself as a representation, while

th e modern is powerless to avoid it . Citing Levi -Strauss's inabi lity to penetrate the

savage world he would understand without thereby destroying its very "savagery,"

Koerner theorizes the historicity of framing itself: Bosch's refusal to "frame," to bracket

the wondrous from the horrific or the monstrous from the sacred, stands in contrast to

Breughel's consciously framed tableaux. Koerner finds in Bosch and Breughel closely

linked yet cruci ally disparate pictures that "stand at our dispos al for apprehending the
threshold to an alternative historical realir y." His distinctions between "representing"

and "knowing" return us again to distinctions among the categories of modernism, its

precursor, and its potentially postmodern sequel. These art works, for Koerner, register

the crucial juncture at wh ich the world splits among conflicting worldviews. As in

Haraway's discussion of the postmodern "pov" or point-of-view, Koerner traces th e

move from world as plenurn, to "the" world as contingent and discursively framed.

Objectivity/Subjectivity: What do images presuppose about (human) nature?
"Objectivity," in its widespread usage, is one of the most vaunted attributes of science
in both popular and scho larly accounts. Some notion of objectiviry motivates most
ana lyses of what separates the production of scienc e from the production of art , wirh
"subjectivity" the sha dow term that is held to separate art from science. And yet, as
the authors of this sect ion dem on strate, neither category is stable or sufficien t- no t
for art ists and not for sc ien tists. Peter G alison, building on joint work published else­
where with Daston, argues that the scien tist's pictorial objectivity is, fundarnentallv, a

nineteenth-century concept, exemplifi ed in the discourse of the scien tifi c atlas. Lang

before the term "objectivitv" itself appears, these atlases served as visual compilations

and repositorie s of the basic objects of science-the best and truest depictions of bod­
ies (for exarnple) that could be produced . But in the first of these "true to nature"

tomes (which appea red in the eigh tee n th century), the atl as image was an ything but a

depiction of some specific bit of nature-the very idea was anathe rna. True images at

th is point were held to be precisely those in which the artist/scientist was able to part

the curtains of appea rances , and in so do ing reveal an inner or hidden reality obscured
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from sight. Distinct from Pomian's first epoch of "vision as cognition," these Enlight­
enment thinkers found much to mistrust in that which was merely seen. Genius was
needed to discern the true from the fleeting. By contrast, Galison contends, the goal of
the nineteenth-century natural philosopher became increasingly to restrain this indi­
vidual "genius," and to harness the irnage-making process to appearances so "mechan­
ically" that it would preclude the possibility-indeed, even the suspician-of any
human intervention whatsoever. Not coincidentally (as we have argued), it was also
at this moment that the roles of scientist and artist began to congeal into their binary
domains. Scientists and their defenders claimed the new automaticity of depiction
as objectivity, wh ich itself became a newly valued term. But as Galison reveals, the

fate of objectivity did not rest here. In the twentieth century, subjective judgment

(which had long been a term of opprobrium for nineteenth-century scientists) became
a term of approbation for atlas makers, who chose to celebrate their roles as expert
interpreters rather than advertise how closely they confined and policed their artist­
collaborators.

Galison's account of the nineteenth-century production of pictorial scientific
objectivity as self-effacement and externalization stands in stark contrast to the interi­
ority suggested byJan Goldstein in her depiction of the simultaneous rise of Cousinian
psychology among upper-middle-class Frenchmen. Constructed as a hodgepodge of
neo-German Idealist philosophy, Victor Cousin's teachings were taught throughout
the Lycee and university systems, coming close to an official philosophy of the (male)
bourgeoisie. Front and center stood everything that was subjective, everything associ­

ated with a forceful will; Cousinianism was a celebration of the individualistic,
morally independent, highly sensible and sensitive mai . Because Cousin's hierarchies
so privileged the subjective, they might at first appear to be at loggerheads with the
nineteenth-century atlas makers Galison describes, whose rallying cry was self­
abnegation. But as Goldstein makes clear, the Cousinians saw their task of self-inquiry
as one in which, paradoxically, self-sacrifice and asceticism were central moral charac­
teristics. Perhaps one should put it this way: the subjectivism associated with Cousin­
ian individualism, creativity, and force of male character involves the supervaluation
of the mai (subjecrivity), while a different but related type of individual fortitude came

to be supervalued in the sciences. The moral profile of the Cousinian ascetic (called
"subjectivity") jibes precisely with the willful suppression of the scientist's desire to see
a theory confirmed or an expectation realized (terrned "objectivity"). The scientist's
receptivity to the world is, by the light of the atlas makers, not born of passivity but of
triumphant self-restraint.

The notion of objectivity-as-self-restraint produces an intriguing disagreement
between historian of photography [oel Snyder, on the one side, and Galison and Das­
ton, on the other. For Galison, the salient feature of objectivity as captured in the
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nineteenth-century atlas-rnaking tradition is that it is both procedural and moral; it is
an attempt by the picture-rnaking scientist to abolish the idealizing, "artistic" inter­
ventions of earlier observers. For Snyder, the point of the physiologist-photographer
Etienne-jules Marey's work lies precisely in the fact that it does away with the central
role of the "observer" altogether. Snyder argues that (for Marey) it is insignificant
whether the process under consideration could be observed accurately by humans, or
even at all. Put differently, Marey's instruments construct images entirely unavailable
to unmediated human vision (arriving once again at Pomian's category of "indirect
cognition"). As with all images, ultimately even the instruments fall away, and only

chronophotographic tracings remain. These tracings, not the original photographic
subjects (trotting horse, running man) then become the true "subject of investi­
gation." Marey's staccato images do not "freeze" perceptual time, they schematize

temporal progression. As Snyder is at pains to emphasize, even before Marey the long­

exposures of early photography did not show what a human observer saw. Boats passing
on the river vanished in virtue of their movement, and streets were voided of their car­
riages and their flaneurs. From considerations such as these, Snyder concludes that
whatever else they do, photographs are not aimed uniquely at enhancing sense impres­
sions. At times they create a new domain of the visual, producing at the same time
new viewing subjects to make sense of that domain.

The three essays of this section can be structured as follows. For Galison, there is no

stake in claiming for the mechanical-objectivists any kind of sense-data impression­
ism. None of the nineteenth-centurv atlas makers (nor their eighteenth-century pre­
decessors) grounded their images on what we might see with the unaided eye. In this
sense, Snyder's Marey is functioning as a research physiologist, doing precisely what
astronomers or anatomists were also doing in their laboratories and observatories: cor­

recting the senses with mechanical aids, teaching us just where our senses can lead us
astray, and, indeed, constructing entirely new modes of vision through which the
world would subsequently be perceived. What is striking in the Marey story, and what
connects it back to Goldstein's culture of Cousinianism, is what Marey held to be nec­
essary in replacing the senses: the imagination.24 For most German, British, or Ameri­
can atlas makers of the mid - to late nineteenth century, "imagination" suggested the
vagaries of artistic license, a freedom from the constraints of mechanical reproduction;
we might recall also that the "imaginative" was only the middle register of Augustine's

hierarchy of religious visions, between the corporeal (Marey's senses) and the Intellee­
tual. One might speculate, building on Goldstein's work, that the long tradition of
Cousinian psychology (with its emphasis on the conciliation of art and science) left a
positive valence to the imagination in French phvsico-physiological research that was
absent in the Anglo-Saxon world . The imaginative elided with the intellectual in the
French hierarchy of representations. But however one considers the particularities of



18 CAROLINE A. JONES AND PETER GA LISO N

these instances, the broader lesson is clear: the objectivity/subjectivity axis that has so
characterized debates over the domains of art and science was itself a historical entity
coeval with those debates. lt took its defining form in the nineteenth century, and its
history forms the backdrop to our own.

Cultures of Vision: What viewers and processes does tbe image presuppose?
This final site deals with the logic of "visual culture" and the issue of visuality itself,

which together form the subject of inquiry within much of science studies and art his­
tory. From her perspective as an art historian, Svetlana Alpers performs a complex

reading of representations of the artist's workplace, including genres such as still life
and landscape that are not usually read as indexical studio signs. Alpers seeks both to
reflect on the relation of artist to reality, and to analogize artists' efforts to those of sei­
entists participating in the mimetic and analytic traditions of experimentation
described elsewhere by Galison and Alexi Assmus . As the subsequent essay by sociolo­
gist of science Bruno Latour also does, Alpers's contribution underscores the double
action that follows from linking art and science. The comparison grants a "serious­
ness" to artists, rendering them skillful rather than merely moral; at the same time, it
brings experimenters out of their isolation in aseparate "culture," and in so doing,
redefines the epistemic status of what they do. At first pass, one might model the stu­
dio on the laboratory, focusing attention on the role of technician-assistant. But

Alpers is after the painting's self-promoting status as an indicator of individual experi­
ence in general, experience in which the individual's presence in the world is not tan­
gential, but rather central to the activity of making art." And in this respect, the artist
in the studio is manifestly unlike the scientist in the early modem laboratory. With­
drawing (elsewhere she calls it "retreating") into the studio is a regressive act, one that
returns us to a prior experience. As regressive, the view from the studio is colored
either as originary (how the child sees) or as precursor to philosophy (how we come to
experience through vision). The explorations of the artist are in this sense philosophi­

cal and psychological quite as much as aesthetic.
The personal, philosophieal, and psychological also enter into Bruno Latour's

paper, which thematizes the plurality of "cultures" in this section's title by posing a

question that is pressing for science studies, for art history, and for our theories of reli­
gious faith. What, he asks, can we learn from the way these vastly different regimes of
knowledge use visual techniques to point toward "rernote phenomena and absent fea­
tures?" At this level of abstraction, the painter employs iconology, the scientist syrn­

bolic representations, and the theologian one realm of reality to stand in for another.
But most importantly, Latour insists, the dynamic of this set of symbols (and symbols
of symbols) does not function by directly invoking the final referent, but rather by a
complex process of mediation that is itself the bearer of meaning. In the articulation of
these systems of mediations, both the historian of art and the historian of science end
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up showing how complicated it is to put together the elements of a finished piece of
work. Varnishes, dealers, assistants, patrons; maps, measuring devices, graphs, charts;
angels, saints, monks, worshipers-these chains of mediators constitute the circum­
stances under which the work of art, science, (or religion) is produced. Here (Latour

insists) an asymmetry arises. Constructivism flatters the arts because exhibiting media­
tions works "in the same direction" as the art 's own ambition, but the same multiplica­

tion of mediators threatens a popular construal of science that holds it to be an
infinitely direct and immediate reference to the world .

A more soph isticated view, Latour argues, would take science to be that which is

held constant through transformations; instead of trying to get at things and mind
directly, he wants to bracket those categories in and of themselves, and get at them
through the dynamical transformation of one mediator into another. In the end,
Latour wants a langu age of visual culture rich enough to include many types of media­
tors, but one in which no type is subsumed by any other. He asks that we bracket out
the extremes of resand cogito, and focus on the "cooking steps" that mediate between.

Simon Schaffer has a similar aim, but his kitchen proffers less heavenly fare. Schaf­
fer wants an understanding of the widely distributed features of popular culture, and
th e central role they play in defining scientific knowledge. More specifically, he aims

to show that the nebular hypothesis in astronomy- the notion th at stars and plane­
tary systems formed through the coalescence of clouds of gas in space-was tied root

and branch to nineteenth-century battles over evolution, the progress of civilization,
and the Irish Question. For both friends and enemies of the nebular hypothesis,
progress in the heavens (from chaos to brilliant stars) vouchsafed the idea that there
could be progress below (in politics and society).

Schaffer's story, however, is not purel y a narrative of abstract ideas. The contest

over "progress" in deep space was fought, among other places, in the famed observa­
tory of the Earl of Rosse in Ireland. Rosse (William Parsons) and his second in com­
mand, Ul sterman Thomas Romney Rob inson, inveighed against papism, materialism,
and evolution. Their aims oscillated betwe en process and product. Process encom­
passed the astronomical display of a factory-like laboratory in which production was
explicit, workmanlike, and British (in explicit dist inction to the rural Irish surround) .
Product centered on the content of the observatory's pictures, produced through
exquisite draftsmanship and always aiming at the "resolution" of the so-called nebulae
into stars . For ifsuch a resolution could be completed, it would (so Rosse and his allies
contended) not only refute the nebular hypothesis, but also the broader promise of
evolutiona ry progress (and social responsibility) th at it seemed to imply.

The stakes of debates in visual culture are also at issue in art histori an Jonathan
Crary's essay. Crary, too, is after the dynamics of visual culture and, like Alpers (and
Galison, and Pomi an), registers a nineteenth-cenrury shift. Crary, however, looks
not to ch anges from mime sis to analysis (Alpers} , nor from genial to mechanical to
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judgment-based objectivity (Galison), nor from "vision-as-cognition" to "vision-as­
production" (Pomian). Although these histories can all be linked with his account,
he focuses instead on a single thread within the epistemic shifts of modernism. He
charts the deep reconceptualizations of attention (involving perception, cognition, and
aesthetics) that he sees as constitutive of the late-nineteenth-century subject. Put
starkly, Crary's account identifies a transformation from classical theories of vision
as something mechanical and capable of abstraction from the body (exernplified by
the camera obscura), to modernist notions of perception as a process characterized
by temporal flux and embedded in a physical body. The newly felt fragility of percep­
tion made attention and attentiveness new problems-problems of pressing urgency
wirhin both the modernizing workplace and modernist art. No longer was it possible
to think of vision as fundamentally passive, a system in which the mind was imprinted
by an external world. Crary joins those in science studies who argue against continuity
with prior theories of mind: late-nineteenth-century epistemologies foreground the
observer and the integrative, active observing process: the eye becomes "thick" and the
viewing process fundamentally unstable." Conceptually this marked a shift, from rep­
resentation as a simple trajectory between equals to a relation of inherently unequal
forces, from a semiology of perception to a physics of perception. For Crary, the mod ­
ernist obsession with an aesthetics of "presence" and raptness takes place within this
new epistemological field. Our histories of nineteenth-century visual culture must be
read against such scientific understandings of perception and attention. They register
the fault lines of an emerging modernist episteme, and set the stage for our own [ate­
twentieth-century theories of the spectacular.

In its overarching analvsis of the way that representations function in scientific and
art ist ic discourses, Picturing Science, Producing Art attempts to present a broader analy­
sis ofknowledge production as a whole. By denaturalizing the categories "science" and
"art," and bv attempting simultaneously to historicize and locate the mechanisms that
enable their binary economy to function, we seek to provide more than just a belated
corrective to the "two-culture debate" (lingering still in the late twentieth centurv).
The cultural frames and positions available to scientists and artists as producers, and
the equally constrained yet movable locations of those who interpret their work, have
been our objects of study. By historicizing notions that see science as revealed Truth
and art as mere individual statement, we take both realms of knowing more seriously.
For the interdisciplinary scholars of this book, science and art are deeply important
sources ofknowledge, neither transcending the social (as "pure scientific knowledge")
nor propelling society from without (as "art of genius"). We have blurred the bound­
aries in order to demonstrate the ways that both domains make culture, revealing how
they mark both mind and matter in the process.
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CARLO GINZBURG

Style as Inclusion,
Style as Exclusion'

I
n 1605, the imprisonment of two Venetian priests on some petty eharges triggered

a major diplomatie war between the Republie of Veniee and the Holy See. Pope

Paul V, relying upon a prineiple that had been recently argued by some prominent

theologians, felt entitled to intervene in the politieal affairs of the Republie of Venice,
and asked for the release of the two priests. A heated debate followed; the juridieal and

political independenee of the Republie of Veniee as well as, on a more general level ,

the relationship between State and Chureh, were at stake. The Venetian point of view
was powerfully argued in aseries of writings by the Republic's official theologian, Paolo
Sarpi, the Servite friar who later beeame famous all over Europe as the pseudonymous
author of the History of theCouncilof Trent. In 1607, Sarpi was exeommunicated; some
months later he was assaulted near his eonvent by five men with daggers. Sarpi, badly
wounded, whispered to the physieian who was treating his wounds that, as everybody
knew, they had been made "stylo Romanae curiae"-meaning "by the knife of the
Roman Curia" as well as "by the legal proeedure [literally, the pen] of the Roman
Curia."z

Sarpi's splendid, untranslatable pun is an appropriate introduetion to a discussion

of the politieal implieations of style . As we will see, "style" often has been used as a

eutting deviee, as a weapon, and as a self-defining eategory. Ir has also played an

important (and insufficiently reeognized) role in the aeeeptanee of eultural diver­

sity-as well as in establishing eultural hegemonies. I will explore the unfolding of
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these ambiguities in the domain of the visual arts. Eventually the relevance of this

topic to the history of science will also emerge.

The text I will start from is taken from Cicero's De oratore (55 B.C.). Crassus, who rep­
resents the author's point of view, introduces his remarks on oratory by recalling
Plato's dictum that all intellectual activities are bound together by an internal coher­
ence. But what follows (Ill, 7, 25; 9, 36) is very unplatonic. In nature, Crassus/Cicero
says, there is "in its own kind a multiplicity of things that are different from one
another and yet are esteemed as having a similar nature."} This apparently obvious

principle is then projected by Cicero first into the arts, both visual and verbal, then
into oratorv, transforming the notion of genre (genus) into something dose to our

notion of individual style. Within a single art, like sculpture, he writes, we have excel­

lent artists like Myro, Polyclitus, and Lysippus, whose extreme diversity is appreciated

byeverybody. The same can be said about painting (he mentions Zeuxis, Aglaophon,
and Apelles) or poetry. Latin poets like Ennius, Pacuvius, and Accius are as different
from each other as the Greek poets, Aeschylus, Sophocles, and Euripides: all of them
are nearly equally praised "in their various genre of writing" (in dissimili scribendi
genere). Their excellence is incomparable; perfection, as Cicero shows by giving suc­

einet definitions of the characteristics of various orators, is reached by every artist in
his own way. But ultimatelv, Cicero says, if we could scrutinize all the orators from
every place and time, would we not condude that there are as many genres (genera
dicendi) as there are oratorsi"

Cicero's emphasis on the importance of specific genres, even to the point of
idenrifving them with single individuals, was inspirecl by the rhetorical notion of
"appropriateness" (in Greek, to prepon).5 Cicero explicitly rejected the notion of an
all-ernbracing genre of oratory that would be appropriate for all causes, audiences, ora­
tors, and circumstances. The only advice he gave to his readers was to choose a style­
high, low, or middle-that would be appropriate (accommodawm) to the legal case
they would be dealing with (Ill, 54, 210-12). This is obviously far removed from
Plato's search for a universal idea of Beauty.

Cicero's implications that excellence and diversity were not incompatible were

powerfully unfolded bv Augustine in a letter addressed to the imperial commissioner,
Flavius Marcellinus.6 Volusianus, the Roman senator, had raised achallenging ques­
tion: How could God welcome the new Christian sacrifices and reject the old-that is,
the [ewish ceremonies? Could He ever change His mind? In his reply Augustine
stressed the distinction between "the beautiful" (pulchrum) and "the suitable" (aptum),
which had been the topic of his lost youthful treatise De pulchro er apro . "The divine
institution of sacrifice was suitable [aptum] in the former dispensation," Augustine
wrote, "but is not suitable now." This was not a language based on a "jealous" (Ex.
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34: 14; Deut. 4:24) approach to truth. In order to articulate the notion that the Old
Testament was both true and superseded, Augustine had to rely on a different idiom.
He found it in De oratore . By a significant shift Augustine reshaped Cicero's aforernen­
tioned argument, starting from his introductory remarks on natural diversity, in a tem­

poral perspective. The seasons of the year and the ages ofhuman life show, Augustine
wrote, that both nature and human activities "change according to the needs of times
by following a certain rhythm, but this does not affect the rhythm of their change."
Cicero's basically achronic model, which stressed the variety of roads leading to artis­

tic excellence, was therefore projected into a religious and temporal dimension. The
rhetorical notion of accommodation allowed Augustine to take simultaneously into
account divine immutability and historical change. The long-term impact of this

move will not be missed. If the foundations of our notion ofhistorical writing were laid

by the Greeks, the foundations of our notion of historical perspective were laid by

Augustine, in reflecting on the relationship between Jews and Christians.7 The diver­
sity of sryles, albeit conceived in ahistorical terms, played an important role in the
development of historical awareness.

Cicero's argument is echoed in a passage that provides one of the earliest uses of style
in the domain of visual arts. It occurs in Baldesar Castiglione's Il Cortegiano (The Book
of the Courtier), first published in 1528 but written approximately a decade before.

The well-known exchange on sprezzatura leads to a much debated topic: imitation in
literature. Count Ludovico of Canossa, the author's mouthpiece in the dialogue,
rejects imitation of ancient models in favor of custom (consuetudine) , arguing that
"excellence can be nearly always achieved through different roads." The implicit allu­

sion to Cicero introduces a reference to contemporary music and then to conternpo­
rary painting. In the latter, "maniera" and "stile" are used as synonyms that give a
specific meaning to the generic "[ar" (rnaking):

Varie cose ancor egualmente piacciono agli occhi nostri tanto ehe con difficulta
giudicar si po quai piü lor sono grate. Eccovi ehe nella pittura sono eccellentis­
simi Leonardo Vincio, il Mantegna, Raffaello, Michelangelo, Georgio da Castel­
franco: nienredimeno, tutti son tra se nel far dissimili; di modo che ad alcun di
loro non par che manchi cosa alcuna in quella maniera, perehe si conosce cias­
cuno nel suo stil essere perfettissimo."

These painters are still part of our canon, as it was built up by Vasari. To establish a
hierarchy among them would seem to most of us (as it did to Castiglione) a waste of
time. Should we then dismiss Cicero's passage as a mere ropos or a commonplace ? I
would regard it instead as a formula that provided an alternative cognitive model: a
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Logosformel , we may say, paraphrasing Aby Warburg.9 This formula was also part,
albeit in a rather contradictory way, ofVasari's approach. It was bequeathed to us by­
and against-him.

In a still fundamental essay, Erwin Panofsky described Vasari's historical approach as

the hybrid result of two antithetical principles: a pragmatic one, which saw each phe­
nomenon as part of a causal process, and a dogmatic one, which saw each phenome­
non as a more or less perfect embodiment of a "perfect rule of the art.,,10 But for

somebody as teleologically oriented as Vasari, an antithesis put in those terms would

have been hardly conceivable. He always evaluated each artist and each work for their

contribution to the progress of the art. In language echoing (as Panofsky noticed) the
scholastic distinction between simplieiter and seeundumquid, Vasari wrote at the end of
his work: "I intended to give praise not absolutely [non semplieemente] but, as they say,
according to [seeondo ehe], and with respect for places, times, and other similar circum­
stances."!' The evaluation seeundumquid, far from contradicting the notion of perfec­
tion, was in a sense implied by it . He continued:

In truth, taking the example of Giotto, no matter how highly praised he was in
his own day, I do not know what would be said of him and other older artisans if
they had existed in Buonarroti's time; moreover, the men of this century, which
has reached the peak of perfection, would not have attained the heights they

have reached if those who came before had not been as they were.12

But Vasari's linear historical construction was in fact undermined by an antithesis,
although one very different from that suggested by Panofsky. The first edition of
Vasari's Lives, published in 1550, did not include a life ofTitian, then at the height of
his European fame (he had just painted two portraits of Emperor Charles V) . At that
date, Vasari was already familiar with some of Titian's works; he had even met him in
Rome a few years before. The reason for not including Titian's life was given by Vasari

at the end of his life of Giorgione, following an elaborate eulogy: "But because he [Ti­
tian] is still alive, and his works are under the eyes of everybody, there is no need to
speak about him.,,13 Michelangelo, whose life concluded Vasari's Lives, had to be the

only living artist included. Probably Vasari felt that the inclusion ofTitian would have
spoiled the role of absolute prominence he wanted to give to Michelangelo; he also

may have had reason to believe that Michelangela would not have appreciated the
presence of a life of Titian. Whatever the reason, the second edition of Vasari's Lives,
published in 1568, after the death of Michelangelo, did include a life of Titian, in
wh ich great praise was interspersed with criticism. In an often-quoted page Vasari
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related a conversation he had had with Michelangelo in Rome in 1546, after both of
them had seen Titian's Danae:

Buonarroti strongly commended him, dedaring that he liked his colouring and
style [maniera] very much but that it was a pity artisans in Venice did not learn to

draw well from the beginning and that Venetian painters did not have a better

method of study."

This comment was presumably triggered by the fact that Titian's Danae had been
inspired by Michelangelo's Night. 15 The target of Michelangelo's criticism was not Ti­

tian's individual maniera, but the intrinsic weaknesses of the stylistic tradition begun

by Titian's teacher, Giorgione, the Venitian rival of the Tuscan initiators of "modern

style" (maniera moderna)." Vasari, who obviously shared Michelangelo's attitude, was

so open-rninded, so unconventional, so undogmatic (pace Panofsky) as a critic to pro­

vide a memorable description of Titian's mythological paintings: "his last works are

executed with such large and bold brush-strokes and in such broad outlines that they
cannot be seen from dose up but appear perfect from a distance.,,17 Here the tension

between "style" as an individual phenomenon and "style" in a broader sense, as well as

between norm and understanding, is pushed to an extreme. 18

Vasari's Lives provided a model whose impact went far beyond the realm of visual

arts-the Whiggish idea of scientific progress being a most notable example. But the
intrusive presence ofTitian in the second edition (1568) pointed to an unsolved ten­

sion. In 1557 the Venitian writer Ludovico Dolce had reacted to the first edition with

a Dialogo della Pütura, in which the argument put forward by Cicero, and then spread

byCastiglione, surfaced again: "one should not think ... that there is just one kind of
perfect painting." But this tactical move ultimately led also to a linear model, albeit
opposed to Vasari's. Dolce praised Titian as "divine and peerless," a blending of
Michelangelo's "greatness and fierceness [terribilita]," Raphael's "attractiveness and
grace," and Nature's colors. 19 Two alternative models were emerging, based on, respec­
tively, "drawing" and "color."zo

This debate went on from the late seventeenth to the early nineteenth century,

opposing first Poussin to Rubens, later Ingres to Delacroix. The antithesis was to some

extent related to the one between "ancients" and "moderns," the partisans of color

being identified with the latter. (When, in the early nineteenth century, it was sug­

gested for the first time that Greek sculptures and buildings had been painted in a vari­

ety of colors, many admirers of antiquity were deeplv shocked.) In the introduction to

his Parallele de l'architecture antique avec la modeme (1650), Roland Freart sieur

de Chambray, a key figure of French dassicism, gave a scomful list of some of the
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arguments raised by the partisans of the "moderns": among them, that art is involved
in an endless progress, "adapting itself [s'accommodant} to the mood of centuries and
nations, each of them .. . [having] its own criteria of Beauty.?" In its shift from rhet­
oric to theology and from theology to his tory, the notion of accommodation developed
an inexhaustible richness, paving the way for the idea of a multiplicity of tastes that

could peacefully coexist. One of the earliest and most striking examples of this atti­
tude is the Entwurf einer historischen Architectur in Abbildung unterschiedener berühmten
Gebäude des Altertums und fremder Völker by [ohann Bemhard Fischer von Erlach

(1721), a leading figure of Austrian Baroque architecture, who during his long stay in
Rome (1670-1686) was strongly influenced bv Francesco Borromini's work.r' Fischer's
lavish illustrations include, among other things, the temple of Salomon (according to

the reconstruction given by the Spanish Jesuit Villalpanda); the rocks of Stonehenge;
aseries of mosques (from Pest to Constanrinople}: the residence of the king of Siam;
the imperial court of Peking; aseries of Chinese bridges; and aseries of buildings bv
the author hirnself. In his introduction, Fischer von Erlach justified this shocking array
of different works by connecting them to a larger diversity related to "national tastes
[gouts des nations]," which included not only architecture, but dress and food as well. 23

"Taste" was apparently a broader, more flexible notion than style. Fischer accepted

even "bizarre" details like Gothic ornaments and Indian-like roofs, insofar as they
were part of a domain that-with the exception of a few universal architectural princi­
ples, like the rules of symmetry and stability-everything was a matter of taste and
therefore subject to dispute. One is reminded of the attitude, explicitly based on the

principle of accommodation, held by contemporary Jesuit missionaries toward non­
European cultures." In fact, the Entwurf was heavily indebted (albeit without
acknowledgment) to the works of the Athanasius Kircher, the Jesuit polvmath, whom
Fischer had met in Rome. 25

In a few decades an unprecedented phenomenon emerged: the simultaneous use of
different styles, an architectural experiment that was attempted first in gardens-a
peripheral space, placed between nature and culture, wildemess and civilization." But
the coexistence of Gothic ruins and Chinese pagodas in English gardens could elicite

polemical reactions, as a transgression of the rules of taste. "The applause which is so
fondly given to Chinese decorations or to the barbarous productions of the Gothic
genius," one reads in The World in 1755, "seerns once more to threaten the ruin of that
simplicity wh ich distinguishes the Greek and Roman arts as eternallv superior to those
of every other nation.I'"

"Noble simplicity and quiet greatness" is the famous definition of Greek sculpture
given by [ohann [oachim Winckelmann in his Gedanken über die Nachahmung der
griechischen Werke in der Malerey und Bildhauerkunst, also published in 1755. The same
qualities, Winckelmann added, were shared bv Greek writings of the same period-
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those by Socrates's pupils, for instance-as well as by Raphael, as an imitator of
antiquity." "There is only one beauty, as there is only one good," Winckelmann once
wrote.29

All this has adefinite Platonic ring . But in his most influential work, the Geschichte
derKunst des Altertums (1764), Winckelmann did not insist exclusively on the revela­
tions of eternal Beauty. Rejecting the biographical approach used by Vasari, Winckel­

mann identified the history of art with the account of "its origins, development,

changes and decadence and with the variations of style according to the various
peoples, times and artists.,,30 He analyzed not only Egyptian, Etruscan, and Greek

styles but, within the Greek, four different stages ("severe," "sublime," "beautitul," and
"mean"). For the first time, style was identified as the subject of art history and con­

nected to history in general.
In order to analyze stylistic variations, Winckelmann focused on the manifold con­

ditions that shaped thern. Besides mentioning the role of climate in rather traditional
terms, Winckelmann insisted on the importance of political freedom on the arts,
hence on style as a historical index." But a third and much less prominent element,

often missed by interpreters, throws an unexpected light on Winckelmann's approach
as a whole. In summing up the main features of Etruscan style, Winckelmann
remarked that they were shared, to a certain extent, by the Etruscan people as well,
and the tendency to delve into excessive details could also be found in their "con­
trived and artificial" literary style, quite different from the pure clarity of the Romans.
The style of the Etruscan masters could still be perceived in the works of their succes­
sors, including Michelangelo, the greatest of all: the same features account for the
weaknesses of Daniele of Volterra, Pietro of Cortona, and others. Raphael and his
school, on the contrary, had been spiritually closer to the Greeks.32

The derogatory comparison between Tuscan writings and Tuscan painters did not
imply a conscious imitation, but an alleged ethnic continuity between Etruscans and
Tuscans. In a rather unexpected direction, this argument developed the reflections of
two authors whose works had made a deep (although unacknowledged) impression on
Winckelmann: Caylus and Buffon.33

In his Recueil d'antiquites egyptiennes, etrusques, grecques et romaines (1752 onward),
Count Caylus rejected a mere antiquarian approach in favor of a method aiming to
consider ancient monuments as "a proof and expression of a taste which dominared

either a certain age or a certain countrv.'t'" In a letter to the antiquarian Bianconi,
Winckelmann signiticantlv admitted that Caylus, whom he usually tended to put
down as a pedant, "deserved the glory ofhaving for the first time started to understand
the gist of the style of the art of ancient peoples," although his efforts had been limited

bv the fact of living in Paria." Caylus had anticipated the need, much more influen­
tially stressed by Winckelmann, to connect the history of art to history in a broad
sense." But the alleged continuity between Etruscans and Tuscans went much beyond
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the idea of national tastes. Here th e indirect impact of Buffon is noticeable. On two

occasions, 1750 and 1754, Winckelmann made long extracts from Buffon's Histoire
Naturelle .37 From Buffon he learned to convey visual observations, based on minute
inspection, in a vivid style, which aimed at a sort of classical impersonality." What

animal species had been for Buffon's great comparative enterprise, styles were for

Winckelmann, who also focused on the species (the style), not on the individual (the
single work of art, or the single artist ). This analogy may have led Winckelmann to
argue th at style, as weIl as being either created or imit ated, could also be biologically
transmitted-a mom entous step, as we will see.

Winckelmann's rediscovery of Greek art had a deep, lasting impact . lt ran across an
age of political turmoil (the French Revolution, the Napoleonic wars) , Europe an
expansion overse as (India, the Pacific lslands, Egypt, and so forth) and deep intellec­
tual and social ch anges. Military conquests, archaeological excavations, and museums

unveiled civilizations remote both in space and time; an unprecedented variety of
visual documents became accessible to a large European audiencer" An early, impres ­
sive reaction to this latter phenomenon is witnessed bythe Lectures on Sculpture deliv ­
ered by [ohn Flaxman at the Royal Ac ademy from 1810 onward, and published after
hi s death (1829) .40 Flaxman, a sculptor himself, was (and is) better known for his il­
lustrations of Homer, Hesiod, Aeschylus, and Dame, notable for aspare, restrained

outline drawing seemingly inspired by th e artist ic principles proclaimed bv Winckel­
mannY But as Goethe promptly noticed, Flaxman's outline drawin g echoed not on ly

"Etruscan" (that is, Greek) vase painting but Italian primitives as well." Flaxman's
Lectures on Sculpture provide a theoret ical and hi storical framework for this dual influ­
ence. In hi s lecture "On Style" he identifi ed a first principle, which he described in his
florid prose as

some well-known quality which ongmates in the birth of the art itself­
increases in its growth- strengh tens in its vigour-attains the full measure of
beauty in the perfection of its parent cause-and, in its decay, withers and

expires! .. . Such a quality immediately determines to our eyes and understand­
ing, the barbarous attempt of the ignorant savage-the humble labour of the
mere workman-the miracle of art conducted by science, ennobled by philose­
phy, and perfected by the zealous and extensive study of nature.

This distinguishing quality is understood by the term Style, in the arts of design.

Flaxman's approach was obviously hierarchica1.43 But to my knowledge he was the first
to include the works of "humble workmen" and even savages under the category of
style, wh ich he interpreted as follows:
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This term, at first, was applied to poetry, and the style of Homer and Pindar
must have been familiar long before Phidias or Zeuxis werc known: but, in
proccss of time, as the poet wrote with his style or pen, and the designer sketched

with his style or pencil, the name of the instrument was familiarly used to ex­

press the genius and productions of the writer and the artist; and this symbolical

mode of speaking has continued from the earliest times to classical ages, the

revival of arts and letters, down to the present moment, equally intelligible, and

is now strengthened by the uninterrupted use and aurhority of ancients and

moderns.

Thus Flaxman projected into a distant past ("the earliest times") what Caylus and

Winckelmann in the previous century had written on style in the domain of visual

arts. Then he made a step forward:

And he re we may remark, that as by the term style we designate the several

stages of progression, improvement, or decline of the art, so by the same term,

and at the same time, we more indirectly relate to the progress of human mind,

and states of society; for such as the habits of the mind are, such will be the

works, and such objects as the understanding and the affections dweIl most upon,
will be most readily executed by the hands.

Style, as a concept connecting mind and hands, could therefore be applied to definite

stages of intellectual and social history. From this argument Flaxman drew a remark­

able inference:

Thus the savage depends on clubs, spears and axes for safety and defense against
his enemies, and on his oars or paddles for the guidance of his canoe through the
waters: these, therefore, engage a suitable portion of his attention, and, with

incredible labour, he makes them the most convenient possible for his purpose;
and, as a certain consequence, because usefulness is a property of beautv, he fre­
quently produces such an elegance of form, as to astonish the more civilized and
cultivated of his species. He will even superadd to the elegance of form an addi­
tional decoration in relief on the surface of the instrument, a wave line, a zig-zag,

or the tie of a band, imitating such simple objects as his wants and occupations

render familiar to his observation-such as the first twilight of science in his

mind enables hirn to comprehend. Thus far his endeavours are crowned with a

certain portion of success; but if he extend his attempt to the human form, or to

the attributes of divinity, his rude conceptions and untaught mind produce only
images of lifeless deformity, or ofhorror and disgust."
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Although set wirhin definite boundaries, Flaxman's admiration for the arts of the

savages is definitely striking. He praised their "elegance of form" by connecting it to
a quality we have already met: "convenient" (aptum , 'TTPE'TTOV). But Flaxman inter­
preted "convenient ... for [a] purpose" in utilitarian terms ("because usefulness is a

property of beauty")-a rem inder that he had worked for Wedgwood, making draw­
ings for vases and cameos. 45The new relationship between art and industry suggested a
broader attitude toward the diversity of artifacts produced throughout history, as well
as a broader and less parochial vision of history itself. Flaxman's openness to artistic
languages that were distant both in space and time is effectively conveyed by the illus­

trations, based partlyon his own sketches, partlyon previous books, attached to his
Lectures on Sculpture. Through his fluid, undulating line Flaxman was able to catch an
astonishing range of visual idioms, translating them into his own: reliefs from WeHs
Cathedral and from Persepolis, statues from archaic Greece and from India; buildings

from Mycenae; miniatures from medieval manuscripts-and so forth. By contrast,
Flaxman's saccharine version of Michelangelo's terribilirii seems ludicrous when com­
pared with the works of his great contemporary, Fuseli.

The Lectures on Sculpture, a contemporary listener wrote, appealed to their audi­
ence for their "John-BuHism."46 Flaxman did not conceal his admiration for British

medieval sculpture, but the political implications of his Lectures went much deeper
than that. Flaxman's illustrations can be regarded as a remarkable attempt to under­
stand alien cultures, to penetrate them, to translate them, to appropriate thern: a
visual equivalent of British imperialism.

Approximately in the same years, the greatest living philosopher also addressed his
students in Heidelberg and Berlin on the exotic arts of Asian countries. In his posthu­
mously published Lectures on Aesthetics, Hegel remarked that the flight from the repre­
sentation of reality in Chinese and Indian works of art was due to deliberate
distortion, not to technical weakness. Those artifacts, he insisted, were both perfect in
their specific sphere, and relatively inadequate if compared to the concept of Art and
to the IdealY In this way Hegel developed a major Romantic theme: the emphasis on
artistic freedom. But he also avoided its radic al implications, graphically expressed by
Heinrich Heine in his Französische Maler:

It is always a big mistake when the critic brings up the question "what should
the artist do ?" Much more correct would be the question "what is the artist try­

ing to do?" or even "what does the artist have to do?" The question "what should
the artist do?" comes bv the way of those philosophers of art who , though they
possessed no sense of poetry themselves, have singled out traits of various works
of art and then, on the basis of what there was, determined a norm for what
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everything ought to be, and who delimited the genres and invented defini­
tions and rules.... [E]very original artist, and certainly every artistic genius,
brings with him his own aesthetic terms and must be judged according to

them.48

Heine wrote these words at the beginning of his long Parisian exile . They res­

onated in a congenial milieu. A distant echo of them can be heard in an article
published many years later (1854) in the Revue des Deux Mondes by Delacroix, the
pa inter who had embodied for decades the rejection of traditional values. In a pas­

sionate defense of artistic variety, Delacroix argued that Beauty could be attained in
different wavs, by Raphael and Rembrandt, by Shakespeare and Corneille. To take
antiquity as a model is absurd, he insisted, since antiquity itself did not imply :a

single, uniform canon.49 This article may have elicited Baudelaire's poem "Les phares,"

an extraordinary ekphrastic exercise starting with some of the painters praised bv
Delacroix in his article (Rubens, Leonardo da Vinci, Rembrandt, Michelangelo)
and ending with Delacroix hirnself, the only living artist in the series. The "phare
allurne sur mille citadelles," mentioned in the poern's conclusion as a metaphor for
Beauty, becomes a plural in the title-"Les phares"-reinforcing the point conveyed
by the extreme diversity of each strophe. In May 1855, Baudelaire touched on the
same issue in an article published in Le Pays on the Exposition universelle, in which

Delacroix, who exhibited rhirty-five paintings, attained a belated fame. Le Beau
est toujours bizarre ("The Beautiful is always strange"), Baudelaire wrote. "Now, how
could this necessary, irreducible and infinitely varied strangeness [bizarrerie], depend­

ing upon the environment, the climate, the manners, the race, the religion and
the temperament of the artist-how could it ever be controlled, amended and

corrected by Utopian rules conceived in some little scientific temple or other on this
planet, without mortal danger to art itself?"sOHence the rejection of any aesthetic
norm: "... take one of those modern 'aesthetic pundits,' as Heinrich Heine calls
them-Heine, that delightful creature, who would be a genius if he turned more
often towards the divine. What would he say? what, I repeat, would he write if faced
with such unfamiliar phenomenai?" Heine's paramount target was possibly August
von Schlegel; Baudelaire's target, French democratic rhetoric. "There is yet another,
and very fashionable, error which I am anxious to avoid like the very devil. I refer to

the idea of 'progress'. This dark beacon, invention of present-day philosophizing.. ..
Anyone who wants to see his way clear through history must first and foremost
extinguish this treacherous aid."S2This passage, absent in the version that appeared in
Le Pays, was added by Baudelaire after the publication of "Les phares." The "phare
allurne sur mille citadelles" first evoked, by contrast, the "fanal obscur" of progress,
and then, as a sudden coup-de-theatre, the lines by "a poet" on Delacroix ("Delacroix,
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lac de sang hante des mauvais anges. . . .") followed by their in terpreta tion." Heine

had written that every great art ist has his own aesthetic; Baudelaire pushed Heine's
argument to its logical extreme: "Every efflorescence is spontaneous, individual. Was
Signorelli really the begetter of Michelangelo? Did Perugino contain Raphael? The
art ist sterns only from hirnself. His own works are the on lv promises that he make s to
the coming centuries. He stands security only for hirnself. He dies childless,, 54 An

emphasis on the multiple elements affecting arti stic variety led Baudelaire to reject
the very possibility of a historical approach to art. We will come across this tension
again .

The historical sequence we have been ana lyzing thus far apparently shows the victory
of stylistic diversity over stylist ic uniformity. Nineteenth-century architecture legit­
imized the coexistence of different styles, a movement later known as Historicism.
Gottfried Semper (1803-1879), the most relevant German representative of this
approach , wrote an ambitious work dealing with style in a comp arative perspective:
Der Stil in den technischen und tektonische Künsten oder praktische Aesthetik (Style in
technical and tectonical arts, or practical aesthetic ), two volumes of which appeared

in 1860 and 1863 (the third remained unfinished) . According to Semper, the very
beginning of his project went back to his student years in Paris (1826-1830), when he

spent long hours at the [ardin des Plantes looking at the collections of fossil remains
assembled by Cuvier. Semper mentioned these youthful memories twice , first in a let­
ter addressed to Eduard Vieweg, the Braunschweig publi sher, on September 26, 1843,55
and then in a lecture deliv ered in 1853 in l ondon , where he was living as a political
exile (he had to leave Germany in 1848 after having taken an active part in the Dres­
den Revolutionj. '" In both cases Semper suggested an ana logy between Cuvier's corn­
parative approach and his own . But th e transition from the German letter to the
English lecture-the first of a series he delivered in a Department of Practical Arts­
brought some sign ificant changes. On the one hand, Semper excised all words inspired
bv Goethe's morphology: einfachsten Urform (or iginary and simplest form),
ursprüngliche Ideen (originary ideas), Urformen (originary forms), das Ursprüngliche und
Einfache (the originary and the simple) . On the other, a neutral reference to den
Werken meiner Kunst (the works of my art) became a pointed reference to "industrial
art ," suggested by the International Exhibition of 1851 in which Semper had been
involved, as well as by the specific audience he was addressing:

We see the same skeleton repeating itself continually but with innumerable vari­
eties, modified by gradual devel opments of th e individuals and by the conditions
of existence they had to fulfill. . . . If we observe this immense variety and rich­
ness of nature notwithstanding its simplicity may we not by Analogy assurne,
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that it will be nearly the same with the creations of our hands, with the works of
industrial art ?57

Semper had probably a rather vague notion of Cuvier's work, and was certainly unable
to take a viable biological model from it.58 But Cuvier's undeniable impact on him

took place on a more metaphoricallevel. Goethe, who in the debate between Saint­
Hilaire and Cuvier at the Academie Francalse in 1830 took sides with the former, was
paradoxically not less important for Semper. The vision of a "method, analogous to
that which Baron Cuvier followed applied to art, and especially to architecture
[which] would form the base of a doctrine of Style" implied a basic continuity with

Semper's Romantic roots.
A similar trajectory, from Goethe's morphology to Cuvier's comparative osteology,

finally reinterpeted as an allegiance to Darwin's theory of evolution, is provided by
another German-educated art historian, slightly younger but not less remote from the
mainstream: the famous connoisseur Iwan Lermolieff, alias Giovanni Morellir" Both

Semper and Morelli shared a morphological approach to style, but the latter focused
on individual artists, Semper on larger cultural units. The difference in scale implied a

different method as well. Morelli never abandoned a rigorous internalist perspective;
Semper, on the contrary, regarded style as the result of an interaction between interna1
and external conditions, wh ich were to be analyzed separately. The first part of his

doctrine of style was supposed to deal with "the exigencies of the work itself and which

are based upon certain laws of nature and of necessity, which are the same at all times
and under every circumstance"-a rather obscure expression pointing at the con­
straints of matter and instruments (the latter being, as Semper hirnself admitted, sub­
ject to historical change). The second part would have dealt with "local and personal

influences, such as the climate and physical constitution of a country, the political and
religious institutions of a nation, the person or the corporation by whom a work is
ordered, the place for which it is destined, and the Occasion on which it was pro­
duced. Finally also rhe individual personality of the Artist.,,60

An item is absent from this list: race. At approximately the same time, George
Gilbert Scott, one of the main restorers of Westminster Abbey, spoke of the Gothic
revival as "our national architecture, the only genuine exponent of the civilization of
the modern as distinguished from the ancient world, of the Northern as distinguished
from Southern races." "We do not want," Scott wrote, "to adapt ourselves to mediae­
val customs, but to adapt a style of art which accidentally was mediaeval, but is essen­
tially national, to the wants and requirements of our own day." Hence his conclusion:
"The indigenous style of our race must be our point de dipart. ,,61 This was not an iso­

lated voice . Ouring rhe course of the nineteenth century the conflation of history,
anthropology, and biology had accelerated a parallel conflation of national character,
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style, and race. In the debates on architectural styles, race gained a prominent place.
Semper's silence on this topie is remarkable.62 He strongly believed in "national
geniuses," as well as in his power to comprehend them through humble archaeologieal

remains, whieh he compared to fossils. Like Cuvier, he could boast that the N ile
Pail-the Aegyptian holy vessel-and the Greek Situla-so closely related to the

Dorie style-gave us access to the architecture in whieh the two peoples expressed
their respective essence (Wesen) in monumental form ,63 But in this ambitious enter­

prise Semper refused to rely upon race as a conceptual shortcut.

Semper spent the last period of his life in Vienna, where his main architectural
works-the Hofburg Theater and the Outer Burgplatz--dramatieally changed the
image of the city,64 His book on style was widely echoed by archaeologists and art
historians. Toward the end of the century a powerful dissenting voice emerged. In his

Stilfragen (1893), Alois Riegl rejected Semper's deterministie materialism, notwith­
standing a repeated (but mostlv tactical) distinction between the Semperians and
Semper's subtler thought. To Semper's interpretation of artistie development as basi­

cally determined by instruments, Riegl opposed an autonomous drive toward decora­

tion and form, which he later named Kunstwollen (will to art), emphasizing its
historieal dimension.f In his great book Späträmische Kunstindustrie (late Roman art
industry, 1901), Riegl argued that the artistie productions of an age traditionally
regarded as decadent-including the bas-reliefs of the Arch of Constantine, which
had been scornfully dismissed as clumsy by Vasari-eould be interpreted as coherent
express ions of a specific, homogeneous Kunstwollen, inspired by principles as legiti­
mate as those of classic an, although widely divergent from them.

The links between Riegl's impressive scholarly work and the artistic events of con­
temporary Vienna have been often emphasized. When he argued that the "geometrie
style" was not a primitive phenomenon dictared bv lack of representational power, as
the Semperians had suggested, but the deliberate product of a sophistieated artistie
will, one is immediatelv reminded of Gustav Klimt's nearly contemporary paintings
and their geometrie decorations." But Riegl's theoretieal framework had a different
and longer ancestry, as his crucial debt to Hegel suggests/" The aforementioned pas­
sage on Indian and Chinese art from Hegel's Lectures on Aesthetics may have provided
the starting point for Riegl's reflections, which focused on European art. Moreover,
Riegl shared Hegel's teleological vision, which allowed him to justify late Roman art

according to its own criteria and as a necessary transition in the development of world
historyr" in a way, a rephrasing of Vasari's distinction between appreciation simpliciter
and appreciation secundumquid.

As a weapon against materialistic determinism, Riegl's Kunstwollen seemingly
echoed the Romantic notion of artistic freedom that inspired Heine's question: "Was
willder Künstler?" But instead of focusing on the individual artist as a subversive genius,
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Riegl dealt with collective entities like late Roman and Dutch Kunstwollen .69 To look
at styles according to an ethnic perspective (whatever this meant) was also part of the
Romantic legacy. As we have seen, race was often mentioned in this context. Baude­
laire, for instance, included race in a miscellaneous list of constraints upon art, along
with customs, climate, religion, and the artist's individual character. But in the

increasingly anti-Semitic atmosphere of fin-de-siecle Vienna, the remarks made by
Riegl in his university lectures on the rigidity of the [ewish vision of the world and its

resulting "inability to change and to improve" must have struck a deep chord in his
audience. I" Two years before (1897), Riegl had included in his lectures a parallel
between early Christianity and modern Socialism, praising the latter because, "at least
in its main rnanitestations, it aims at the improvement of this world.,, 71 This passage

has been convincingly interpreted as a reference to the Christian Socialists, whose
an ti-Semitic leader, Karl Lüger, had just been elected mayor of Vienna." To what

extent Riegl shared the anti-Sernitic attitude of the Christian Socialist partv, we do
not know. But his propensity to take style and race as coextensive entities emerges in a
footnote to Late Roman Art Industry: the "often overrated" divergence between late

Pagan and early Christian art is hardly believable in itself, Riegl wrote, since Pagans

and Christians belonged to the same race. 73

Wilhelm Worringer, the most successful popularizer (albeit at a much lower level) of
Riegl's bold ideas, did not hesitate to put them in an explicitly racial framework. I" In
his Formprobleme der Gotik, Worringer repeatedly connected different degrees of stylis­
tic purity to an ethnic hierarchy:

it may be said that France created the most beautiful and most living Gothic
buildings but not the purest. The land of pure Gothic culture is the Germanie
North. . .. It is true that English architecture is also tinged with Gothic, in a
certain sense; it is true that England, which was too self-contained and iso­
lated to be so much disturbed in its own artistic will [Kunstwollen] bv the Renais­
sance as was Germany, affects Gothic as its national style right down to the
present day. But this English Gothic lacks the direct impulse of the German
Gothic.75

Hence the conclusion:

For Gothic was the name we gave to that great phenomenon irreconcilably
opposed to the classical, a phenomenon not bound to any single period of style,
but revealing itself continuously through all centuries in ever new disguises:

a phenomenon not belonging to any age but rather in its deepest foundations
an ageless racial phenomenon, deeply rooted in the innermost constitution of
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Northern man, and, für this reason, not to be uprooted by the levelling action of

the European Renaissance.

In any case we must not understand race in the narrow sense of racial purity:
here the ward race must include all the peoples, in the racial mixture [Rassenmis~

chung] of wh ich the the Germans have played a decisive part. And that applies to

the greatest part of Europe. Wherever Germanie elements are strongly present, a

racial connection in the widest sense is observable, which, in spite 0/ racial differ­
ences in the ordinary sense, is unmistakably operative. . . . For the Germans, as
we have secn, are the conditio sine quanon of Gothic. 76

The years that have passed since 1911, when these words were written, have given

them a sinister patina. Anachronistic readings must of course be avoided. But Wor­

ringer's "wide" nation of race, so wide to overcome the narrow meaning of "racial

puritv," inevitably calls to mind the Nuremberg laws and their punctilious prescrip­

tions concerning the various degrees of Rassenmischung. In Worringer's stylistic club

all peoples were included-provided they had an appropriate amount of Germanie

blood in their veins.

What I have said thus far can provide an appropriate context for the role ascribed to
style by a prominent philosopher of science.

In a well-known essay, Paul Feyerabend tried to apply to science Riegl's theory

about art, which he opposed to Vasari's attitude." In a footnote to Against Method
(1970), Feyerabend had suggested that if we assume that science and art share a
problem-solving attitude, the onlv significant difference between thern would dis­
appear: therefore we could speak of "styles and preferences for the former, of prog­
ress for the latter.,,78 With typical mischievousness Feyerabend was using Gornbrich

(rnentioned in the next footnote) against Popper. But this balance between science
and art proved to be only a step to ward "Science as Art"-the title of Fevera ­
bend's essay on Riegl, and later of the book in which it was included. Riegl was
the perfect choice: his work implied (1) a coherent attack on positivism, based

(2) on avision ofhistory composed of aseries of discrete, self-contained artistic wills

(Kunstwollen) that led (3) to a rejection of the nations of decadence and (4) progress.

The last point, concerning progress, seems inaccurate, insofar as it misses the

Hegelian, teleological component in Riegl's work. 79The other points, on the contrary,

justified Feyerabend's conclusion: "sciences arc arts in the light of this [i. e. Riegl's]

modern concept of art."so Riegl's relativist approach, based on the idea that each age

creates an artistic world of its own, ruled by special laws, offered an unexpected

support to a relativist approach to science; it allowed one to dispense with referential­
ity, truth, reality-putting them, so to speak, in quotation marks. Not surprisingly,
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Feyerabend remarked that Riegl, with a few others, "had understood the process of

acquiring knowledge and the changes wirhin knowledge better than most modern
philosophers. " SI

Feyerabend must have discovered Riegl in the early 1980s.s2 But his posthumous

autobiography (Killing Time, 1995) shows that Feyerabend came across some sub­

Rieglian ideas a long time before, in the Viennese milieu in which he grew up.

Killing Time has been presented as an unusually open and candid account. As is

often the case with autobiographies, its openness was probably selective.f' The section

on the Second World War, to which the young Feyerabend volunteered as an officer,
fighting on the Russian front and becoming a lieutenant, seems highly reticent: "this is

what my army records say: my mind however is a blank," he says, commenting on his

military career." Perhaps the past erased from the author's memory (or at least from his

account) reemerged through the deliberate ambiguity in the book's title. But the sec­

tion on war includes a remarkable excerpt from some lectures given by the author to

his fellow officers in 1944, at Dessau Rosslau, which is directly relevant to the topic I

am discussing. Feyerabend's resurne is interspersed with quotations (which I put in

italics) from the notes he had taken fifty years before:

People have different professions, different points of view. They are like ob­

servers looking at the world through the narrow windows of an otherwise closed

structure. Occasionally they assemble at the center and discuss what they

have seen: "then one observer will talk about a beautifullandscape with red trees, a
red sky, and a red lake in the middle ; the next one about an infinite blue plane with­
out articulation; and the third about an impressive, five-floor high building; they will
quarreI. The observer on top of their structure (rne) can only laugh at their quarrels­
but for them the quarreIs will be real and he will be an unworldly dreamer." Real
life, I said, is exactly like that. "Every person has his own well-defined opinions,
which color the sectionof theworld heperceives . And when people come together, when
they try to discover the nature of the whole to which they belong, they are bound to
talk past each other; they will understand neither themselves nor their companions .
I have often experienced, painfully, this impenetrability of human beings-whatever
happens, whatever is said , rebounds from the smooth surface that separates them from
each other."

My main thesis was that historical periods such as the Baroque, the Rococo,

the Gothic Age are unified by a concealed essence that only a lonely out­

sider can understand. Most people see only the obvious.. .. Secondly, I said,

it is amistake to assurne that the essence of a historical period that started in

one place can be transferred to another. There will be influences, true: for exam­

ple, the French Enlightenment influenced Germany. But the trends arising from
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the influence share only the name with their cause. Finally, it is amistake to

evaluate events by comparing them with an ideal. Many writers have deplored

the way in which the Catholic Church transfarmed Good Germans during

the Middle Ages and later and forced them into actions and beliefs unnatural
to them.... But Gothic art produced harmonie units, not aggregates. This

shows that the forms of the Church were not alien farms (artfremd, a favorite

term at the time), and the Germans of that period were natural Christians. not

unwilling and cowardly slaves. I concluded by applving the lesson to the rela ­
tions between German and [ews. jews, I said, are supposed to be aliens, miles

removed from genuine Germans; they are supposed to have distorted the Ger­

man character and to have changed the German nation into a collection of

pessimistic, egotistic, materialistic individuals. But, I continued, the Germans

reached that stage all by themselves. They were ready for liberalism and even

Marxism. "Everybody knows how the [eui, who is a fine psychologist, made use of
this situation . What I meanis that the soil for his workwas weil prepared . Our misfor­
tune is our own work, and we must not put the blame on any lew, or Frenchman or
Englishman. ,, 85

In his autobiography Feyerabend speaks repeatedly of jews, of his attitude toward

them, ofhis [ewish friends, of anti-Sernitism, of different ways of playing Shylock. His

comments often betray an embarrassed, ambivalent tone." He must have been glad to

discover that in 1944 he had taught his fellow officers that [ews were not guilty of Ger­

many's corruption. But the text of his lecture suggests a more complex argument. The
visual examples Feyerabend chose to illustrate the difficulties of human communica­
tion (at that time he intended to become a painter) remind one of paintings by the
Blaue Reiter group-Marc, Kandinskv, Feininger-which were on display in the
Exhibit of Degenerate Art (Munieh, 1937). 87 Each example suggests a different,

coherent, self-contained world, comparable to what the Gothic Age, the Baroque, and
the Rococo were on a larger scale . The "concealed essence" that unifies each period
(each civilization) is of course style . One feels a distant echo of Riegl's aesthetie

approach to history, as a succession of self-contained civilizations, based on specific

Kunstwollen or styles ." But in the meantime Riegl's emphasis on style as a coherent

phenomenon, based on its criteria, had acquired a new meaning, already visible

in Worringer's work . The association between style and race had reached a mass

audience through the work of crude ideologists like H. F. K. Günther (Rasse und Stil,
1926), who later became an influential expert on racial issues under the Nazi regime."
Style had become an effective instrument of exclusion. In a party rally speech on cul­

tural issues delivered on September 1,1933, at the "Congress ofVietory," AdolfHitler

had said:
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It is a sign of the horrible spiritual decadence of the past epoch that one spoke of

stvles without recognizing their racial determinants.... Each clearly formed race
has its own handwriting in the book of art, as far as it is not, like [ewry, devoid

of any creative artistic ability, The fact that a people can imitate an art which is

formally alien to it [artfremde Kunst] does not prove that art is an international
phenomenon.Y

In paraphrasing his 1944 notes, Feyerabend wrote: "Gothic art produced harmonie

units, not aggregates, [which] shows that the forms of the Church were not alien forms

(artfremd, a favorite term at the time)." The lecture delivered by Feyerabend to his

fellow officers undoubtedly echoed the ideas about race, culture, and style advocated

by the Nazis. If each civilization is a homogeneous phenomenon, both stvlistically and

racially, [ews and foreigners could not play any intrinsic role in the development of the

German nation because by birth they were excluded from it. The implications of these

ideas-from Auschwitz to the former Yugoslavia, from racial purity to ethnic cleans­

ing-are well-known.

In Feyerabend's mature work race never was an issue. But the remarks he made in his

1944 lecture were not unrelated to some major themes of his mature work. In his

youth he perceived the difficulty of communication between the various worlds as a

painful condition, which even the lonely outsider, who has a privileged access to real­

itv, was unable to solve. One may speculate as to whether those early remarks on the

"impenetrability ofhuman beings" provided a psychological stimulus to his later theo­

retical reflections.91 In any case, in later years he reserved for hirnself a role somewhat

related to that of the "unworldly dreamer": by comparing different (scientific) worlds,

each having its own style, he pointed at their incommensurability. This idea was
already implicit in Cicero's argument that no hierarchy can be established when (and
only when) artistic excellence is involved . This is a far cry from the assumption that any-
h· h' ~t ing goes-w atever rt can mean.

The Latin word interpretatio means translation. The interpreter who compares dif­
ferent styles of thought in order to stress their intrinsic diversity performs a sort of
translation, a word that comes easily in this context, insofar as styles, having being

originally related to writing, have been often compared to languages in order to stress

their intrinsie diversity." But translation is also the most powerful argument against

relativism. Each language is a different and, to a certain extent, incommensurable

world: but translations work. Our ability to understand different styles may throw

some light on our ability to understand other languages and other styles of thought­
and the other way around.
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I will conclude this paper with an exercise in translation, by suggesting the possibility

of a dialogue among three individuals who never-not even metaphorically-spoke
to each other (at least to my knowledge).

The first is Simone Weil. In 1941, two years before her death, she wrote in her Note­

books a comment to Plato's Timaeus (28a):

When a thing is perfectly beautiful, as soon as we fix our attention upon it, it rep­

resents unique and single beauty. Two Greek statues; the one we are looking at is
beautiful. The same is true of the Catholic faith, Platonic thought, Hindu

thought etc. The one we are looking at is beautiful, the others not.

Weil extended the impossibility to compare-often associated, as we have seen, with
artistic experience-not only to philosophy, but to religion as well:

Each religion is alone true, that is to say, that at the moment we are thinking on
it we must bring as much attention to bear on it as if there were nothing else; in
the same way, each landscape, each picture, each poem etc., is alone beautiful. A
"synthesis" of religions implies a lower quality of auennon."

The second is Theodor Wiesengrund Adorno, the German philosopher. An aphorism
included in his Minima Moralia (written in 1944) reads partly as follows:

Oe gustibus est dispuwndum . Even someone believing hirnself convinced of the
non-comparability of works of art will find hirnself repeatedly involved in
debates where works of art, and precisely those of highest and therefore incom­
mensurable rank, are compared and evaluated one against the other, The objec­
tion that such considerations, which come about in a particularly compulsive
way, have their source in mercenary instincts that would measure everything by
the ell, usually signifies no more than the solid citizens, for whom art can never
be irrational enough, want to keep serious reflection and the claims of truth far
from the works. This compulsion to evaluate is located, however, in the works of
art themselves. So much is true: they refuse to be compared. They want to anni­
hilate one another. Not without cause did the ancients reserve the pantheon of

the compatible to Gods or Ideas, but obliged works of art to enter the agon, each
the mortal enemy of each.... Beauty, as single, true and liberated from appear­
ance and individuation, rnanifests itself not in the synthesis of all works, in the
unity of the arts and of art, but only as a physical reality: in the downfall of art
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itself. This downfall is the goal of every work of art, in that it seeks to bring death
to all others. That all art aims to end art, is another way of saying the same thing.
Ir is this impulse to self-destruction inherent in works of art, their innermost
striving towards an image ofbeauty free of appearance, that is constantly stirring
up the aesthetic disputes that are apparently so futile."

Works of art in a museum had been compared by Paul Valery to a "tumult of frozen
creatures each of which demands in vain the non-existence of all the others.,,96

Adorno implicitly referred to this remark by framing it into Hegel's concept of
"the death of art": since each work of art aims to truth, and therefore to its own self­
destruction, it shares truth's intolerant quality. Through a different, even opposite

path Adorno's intellectualism comes to a conclusion that is paradoxically close to

Weil's mysticism: each work of art creates an ernpty space around itself, and therefore
must be perceived in isolation.

This was exactly the target of Roberto Longhi, the Italian art historian, in his essay
on art criticism (1950):

Here is the argument which will allow us to annihilate the last relics of meta­
physics: the idea of the absolute masterpiece in its wonderful isolation. The work
of art, from the vase made by the Greek artisan to the ceiling of the Sistine
chapel, is always an intrinsically "relative" masterpiece. The work never stands
by itself, it is always embedded in a relationship. To begin with, it is at least a
relationship with another work of art. A work of art which would be the only one
in the world, would not be regarded as a human product; it would be seen either
with awe or with terror, as magie, as tabu, as a work made either by God or by a
sorcerer, not by man. We have already suffered too much due to the myth of the
divine, and divinissimi artists-rather than simply human."

In reading those dashing passages one is reminded of Vasari's Aristotelian and
Scholastic distinction between semplieemente (simplv) and seeondo ehe (seeundum quid,
according tO).98Simone Weil and Adorno urged (albeit from different points of view)
us to approach works of art as absolute, unrelated entities. Longhi, as Vasari before
him, argued that works of art need a historieal, relational, seeundumquid approach. In
my view, the two approaches are both necessary and mutually incompatible; they can­
not be experienced simultaneously . Like the well-known image showing a duck/rabbit,
we are not able see the duck and the rabbit at the same time, although they are both
there. But the relationship between the two approaches is asymmetrical. We can artic­
ulate the "simple," direct, absolute approach through the language of his tory-not the
other way around.
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IRENE]. WINTER

The Affective Properries of Styles:
An Inquiry into Analytical Process

and the Inscription of Meaning
in Art History'

I
n the wider arena of the wavls) in which the arts and the sciences generate appro­

priate terms and concepts to be used as instruments in analytical operations, the
term/concept "style" occupies a rather special place : applicable both to the ways in

which the operations are undertaken' and to describable characteristics of the objects
of analysis. In the present chapter, I wish to pursue, on the one hand, the lack of
discreet boundaries between "style" as it is manifest in a work and subject matter­
hence, content and meaning-and, on the other hand, the hermeneutic problems
raised by attempts to correlate style and meaning through "stylistic analysis" as opera­
tionalized in art history.

I have chosen my terms carefully to mirror the language used for certain mathernat­
ical operations, as I believe the analogy holds well, and in the hope it will raise ques­
tions of methodology common to both the sciences and the humanities. To the extent

* The gene ral issues dealt with in thi s paper were presented in a Co llege Art Assoe iat ion panel in 1987. Although the
ease studies used have not ch anged sinee th en, 1 am most grateful for thi s opportunity to reformul ate the problem. I
would also like to th ank a numb er of graduare students, now colleagues, who over th e years have put rheir good mind s
to nuane ed definitions of style; many will see eeh oes of them selves in what is presented here. In particular, I would eite
[ ülide Aker , Jak Che ng, Harry Cooper, Marian Feldman. Elizabeth Herrmann. David joselir, Brandon [oseph, Leslie
Brown Kessler, Michelle Marcus, Steve n Ne lson, Scorr Redford , [ohn RusselI, Ann Shafer, and Yuejin Wang. In addi­
tion , my th ank s to G arth Isaak for help with respeet to th e mathemat ical met aphor I was seeking, and to Robert Hunt
for acute and erit ieal comments on an early draft.
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that style is initially an artitact of the hand of a maker, it is applicable, no less than a
plus sign, to the entire domain of (all possible) figures; but for a specific task, from that
broad domain, individual items are selected (i.e., certain figures): then, with the addi­
tion of "style" to those figures, that is, the hand of the maker, there results from the
range of possibilities the specific image .

Much of what one can do withstyle depends upon how one defines style; and I would
assert from the beginning that there is no absolute definition of style, but rather, a
range of operative definitions varying with user and analytical task to be performed.

Art historians generally revert to Meyer Schapiro's basic definition of 1953, as "the
constant form-and sometimes the constant elements, qualities, and expression-in
the art of an individual or group." This definition implies that a given style is charac­
terized bv a particular attribute or attributes observable in a work or group of works,
which in turn permits the construction of "sets" and boundaries on the basis of the
presence or absence of defining variables. What Schapiro did not fully account for,
however, was the element of agency in the manipulation and organization of form; nor
did he engage the issue of the necessity of style in the materialization of content.'

What is more, neither Schapiro's basic definition nor his extended discussion takes on

the question of whether style in fact inheres in a work, or rather is made to adhere to the

work as a product of description, comparison, and classification undertaken by an
external analyst.

For my purposes, I would take the position that once there is anything in the work
we can call form, then there is also style, but that it is also important to keep what is
intrinsic to the work distinct from what is extrinsic to it, by consistently referring to
post-hoc determinations as the products of "stylistic analysis." In that way, style is a
function of aperiod, place, workshop, or hand; it is inherent in the work, and it is thus
what is apparent to the perceiver. Stvlistic analysis then introduces the conscious
observation, selection, and articulation of manifest properties to the act of perception.
That distinction having been made, what I wish to bring to discussion is the fiction
that the so-called style of a given work is merely a passive by-product, an artifact of
"making" as divorced from "meaning."

To pursue this issue, it is crucial to see art history wirhin the larger picture of Euro­
pean intellectual history. In that larger picture, it becomes possible to see why art his­

tori ans at a particular moment in the history of the discipline needed to separate the
actls] and signis) of making from the range of cultural meanings attached to the fin­
ished work (and equally, why this is no longer either necessary or desirable)." And it is

also possible to pursue the degree to which the how of representation enters into the
domain of choice-whether consciously as a tool deployed by individuals and/or cul­
tures, or subconsciously as generated from/by a body of ideas and attitudes. This is
surely no less true of verbal or musical art forms than of the visual. And, as joseph



THE AFFECTIVE PRüPERTIES OF STYLES 57

Koerner has dernonstrated für the writing of German philosopher Hans Blumenberg,5

it should be subject to analysis in all farms where construction is integrally intertwined
with content.

Art-histoncal analysis to date has tended to privilege subject matter as the vehicle

by which meaning is conveyed to an audience through the work of art, and hence
"iconography" as the analytical procedure by which to arrive at an understanding of
meaning. In two cases from the ancient Near East, however-one of Phoenician and
North Syrian ivory carving of the early first millennium B.C., the other of Meso­

potamian royal sculpture of the third and first millennia-it is possible to explore two
distinct ways in which style may be said to enter into the arena of meaning. In the first
case, I shall argue that questions of style intrude as less conscious express ions of under­
lying cultural attitudes and patterns; whereas in the second, style actually functions as
a consciously deployed strategic instrument with specific rhetorical ends. In both
cases, one may match meaning from subject matter in a particular cultural context
with expressive content in style. The resultant correlations imply that style in fact

plays an important role in complementing or even activating the mare overt mes­
sagets) provided by content, and as such, (1) cannot be divarced from meaning in any
study of the affective properties of the work, and (2) should be considered in any his­
torical analysis of meaning.

CASE I: STYLE AND CULTURAL MEANING

The first issue, that of style as an expression of underlying attitudes and patterns, arises
from a camparisan of two groups of ivory carvings of roughly the eighth century
B.C., found at the Assyrian capital of Nimrud and a number of other sites in the
ancient Near East .6 Neither group is native to Assyria, and the original objects of
which the remaining plaques were clearly components must have been part of the
impressive booty and tribute in ivory attested in Assyrian text and depicted on Assyr­
ian reliefs.7

One group of ivories has been identified as the product of Phoenician work, congru­
ent with the modern Levantine coast, while the other group has been located wirhin a
region centering around northern Syria and southeastern Anatolia-both areas in
which the Assyrian army mounted massive military campaigns." When one juxtaposes
a "Phoenician'l-stvle furniture plaque depicting a winged female sphinx with a "Svr­

ian" example of the same motif, one is imrnediatelv struck by the lack of "Egyptian"
features in the Syrian wark (Figure 1). None of the decorative details-crown, head­
cloth, and pectaral or uraeus bib-known from Egyptian representations and quite

accurately reproduced in the Phoenician work, is included on the Syrian plaque. Very
different also is the extremely round face, puffy cheeks, and broad nose of the Syrian
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sphinx as opposed to the more oval face and delicate features of the Phoenician; or the
elongated slender and long-legged body of the Phoenician sphinx as compared with
the heavy proportions and short legs of the Syrian. In addition, on the Phoenician
plaque, the sphinx's wings curve up in a delicate arc over the back, creating a counter­

rhythm to the horizontal body and vertical head, with the embarrassing juncture of
wing and shoulder hidden bythe pectoral; on the Syrian plaque, the wings jut up at an
awkward angle, and are folded back parallel with the body, so th at one's eye does not

move when looking at the piece, but rather is fixed on the massive block of the head
and body. The Syrian carver, then, seems to have chosen to emphasize the sense of
massive power in the image of the sphinx, at the expense of elegance, grace , and det ail
of design.

This overall impression is reinforced further by the surrounding space. On the
Phoenician plaque, an interplay of filled and ernpty space has been ach ieved; the an i­
mal is weil planned into and comfortably contained within its borders, and the plant
elements are spaced to fill the voids between legs and between the he ad and wing. The

Syrian sphinx, by contrast, presses up against the limits of its plaque, as if it were sim­

ply too large to be contained wirhin. Very little extra space exists wirhin the reetangle.
and even the curving tendrils of a tree stump at the right press up against the an imal's
body. In short, when one looks at the Phoenician piece, one is struck by the balance,
elegance, and careful design of the plaque as a whole. We may infer from allusions in
textual sources and from the context of usage in repre sentation that this composite
mythological creature had symbolic sign ificance beyond its decorative function;" but
for the Pho enician sphinx, bv virtue of the attention given to its design, and th e more
remote profile view, one is a step further removed from the impact of the motif th an
with the Syrian representation, where everything conspires to confront th e viewer
with the power vested in the sph inx as semidivine being.

Many of these same distinctions can be made in comparing yet another motif th at
of a male figure slaying a griffin-a theme linked with myths of the youthful hero-god,
Ba'al, promoting fertility and life through his victory over the destructive powers of
rhe sun . Once again, Phoenician and Syrian examples separate themselves quite read­
ily (Figure 2). The Phoenician griffm-slaver is shown with an accurately rendered
Egyptian-style wig. Both hero and griffin are winged, and the spacing of the two sets of
wings is cornplementarv; their elegant upward curve creates a rhythrn th at would have

contrasted with th e downward diagon al of the spear, were the plaque complete. All
four of the griffin 's feet are plan ted on the ground, and only his head twists back to
receive the spearpoint. The horizontal form ofhis bodybalances the diagon als created
by the forward-leaning stride of the hero. No individual detail is allowed to predomi­

nate, and th e delic ate rhythm of opposing elements, as with the Phoenician sph inx,
creates a sense of harmony and elegance. By contrast, the Syrian griffin-slaver wears
headgear borrowed from-but sadlv misunderstanding-an Egyptian royal crown.
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FigUTe 2. Lefr: Griffin-sIaYeT. Narth S)Tian sC)'le. ltury plilque , Fort Shalmanek7,
Nimmd . Museum 0/ Fine Am. Boston . Rtgh r: Griffin-sla)'er. Phoenid an style.

Iw ry plaque, FUTt Shalmaneser, NimruJ. . lraq Museum, BaghJM.
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Only the griffin is winged here; yet at first glance, it is difficult to determine to whom
or where the wings are attached. The hind legs of the griffin are thrown up against the

sides of the plaque, and this diagonal body, plus the bent knee of the hero, expresses
the force necessary to subdue such an adversary. This force is further emphasized by
the strong diagonal thrust of the sword, which seems to dominate the whole piece.
Man and animal are packed into the reetangular space of the plaque, and seem to fight

against the very borders, as if ready to burst out of the frame.

These distinctions, whether applied to ivories or to other media, presumably

allowed the discerning ancient to identify place of origin, just as today they allow the

archaeologist and art historian to divide the finds from Nimrud and elsewhere into
two coherent stvlistic groups, Phoenician and Syrian, even in cases where motifs
are common to the two groups. Their attribution to place of origin is then fixed by
comparison with large-scale fixed stone monuments in the two adjacent geographi­
cal regions. The consistency of these elements brings to mind Heinrich Wölfflin's
well-known pairs of attributes that permitted a distinction between Renaissance and
Baroque-his a distinction in time, mine a distinction in space." In fact, Wölfflin's

terms, "ca Im, complacent, graceful, still, in a state of being," for the Renaissance, ver­
sus "restless, overwhelming, pathological, in a state of becoming," for the Baroque,
sound significantly like a description of the differences between Phoenician and North

Syrian.
In my initial study of these ivories, the foregoing distinctions made it possible to

define distribution patterns of the two groups, and so to speak of distinct regions of
production and economic spheres of interaction for what was in its time the most
important luxury-good-cum-artwork in the ancient Near East. In that regard, I was
using stylistic analysis, according to Meyer Schapiro's 1953 definition, as an archaeol­
ogist: one for whom style represents a diagnostic feature or aseries of symptomatic
traits permitting one to locate the work spatially or temporally.ll The operation was
based upon aseries of premises: (1) a material work possesses (visual) properties; (2)
those properties are observable and describable; (3) they are then applicable to other
works, according to which, groups or clusters can be established; and (4) they there­
fore permit of generalization. Furthermore, since the observable properties are inher­
ent in the object, one can come to them without specific insider knowledge. In short,
one does not have to controllocal rules in order to create meaningful clusters.

This approach has not been limited to archaeologists; many of Wölfflin's contem­
poraries and successors have used style in rhis way wirhin the discipline of art history.

As perspective on such usage, two glosses on Wölfflin's contribution are important
here. First, however reductively individual pair-bonds of his descriptive terms have
been employed by subsequent practitioners of art history-e.g., separating out single
elements, such as "painterly" to be opposed to "linear," "open" as distinct from
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"closed" forms-Wölfflin himself was explicit that these were not independent vari­
ables, but rather existed as sets consisting of co-varying elements-the consideration
of all of which was necessary in order properly to assign membership to one group or
another. Indeed, the use of setsof attributes comes very close to scientific methodology
in multivariate analysis, frequently employed in the study of archaeological materials;
and there, too, it has been shown that techniques that take account of more than one

variable, and particularly the associations between variables, give far stronger (i.e.,
more informative) results."

Second, the era that generated Wölfflin's distinctions was entirely consistent with
their being used "archaeologically." At the time, the world of scholarly inquiry was

sufficiently cognizant of the important contributions of Linnaeus and other natural
scientists that classification was a primary intellectual endeavor, both scientific and
historical. The period also followed closely upon late -eighteenth-century analyses of
commodity and capital, a significant consequence of which had been the reification, if
not fetishization, of property-which was quickly translated into the art market, where
value, especially in painting, was tied to recognition of a particular master's hand.
Style-ar, more properly, "stylistic analysis"-was thus used largely as a diagnostic
tool, ä la Giovanni Morelli, 13 in order to establish period, place, workshop, and/or

artist; in short, it was concerned less with meaning than with attribution.

In the present climate of scholarly inquiry, however, other questions of, hence orher
considerations of and possibilities for, the concept of style and stylistic analysis inter­
vene. Important for our particular case is that Syria and Phoenicia were two contern­
porary cultural entities, with closely related languages, a common pantheon and a
shared mythological tradition. How then to get beyond classification, to account for
the differences in what Schapiro called "the meaningful expression" carried by differ­

ing styles used to render like motifs?
This is the point, of course, at which "outsider" observations must be augmented

by independent, localized evidence that will keep in check projections grounded in
mere non-disconfirmation, and instead sustain a hermeneutic supported bv data. In
the specific instance of the ivories, evidence abounds to demonstrate that the cities
of Phoenicia were linked historically to Egypt in ways that the cities of Syria were
not; they also looked out geographically on the Mediterranean seaways and socially
onto a more multicultural world in ways that the inland cities of Syria did not. When
these data are put tagether with the descriptive properties of the ivories, it becomes
possible to contextualize the affective properties of rhe stylistic characterizations made
above. If the Phoenician works are at once more elegant and more removed, with
greater balance between piein et vide, while the Syrian works are more intense, with
greater dynamic impact, then it might be hypothesized that same bearers of Phoeni­

cian culture-at least, those producers and users of elite objects-embodied more

la
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sophisticated and at the same time less engage attitudes and emotional states than their

counterparts in Svria.
Such claims, precisely because they are relarively consistent with our own cultural

distinctions, were easier to make in the days before the past was identified as a foreign

country and the act of"essentializing" whole cultures or stereotyping subsets had itse1f
been essentialized as a tool of hegemonic discourse. lndeed, ever ahead of his times,

Schapiro had already no ted the problems attendant upon attempting to read "racial"

and cultural worldviews from styles." Not surprisingly, theretore, the scientifically
based processual archaeologists of the 1960s and 1970s insisted that we were ill
equipped to be "paleo-psvchologisrs,?" and argued that such interpretive exercises
should not be part of the ancient historian's purview. And yet, there are patterns of
culture, just as there are consistencies, if not correlations, in cultural/historical styles,
as Schapiro himse1f acknowledged, and as Wincke1mann had observed as early as the
mid-eighteenth century." The tricky part is the attachment of cultural meaning to
those patterns by adducing non-retrojective, non-anecdotal sources of evidence in
support of such assignments, and the location of those meanings in the appropriate
societal band (whole culture, elite, identifiable subculture, etc.) .I7

For our case, interesting paralleis have been suggested by William Rathje in his
study of ports of trade and contemporary inland sites of the pre-Columbian New
World. According to Rathje's analysis, seacoast towns in general are characterized by
more cosmopolitan culture, are less single-minded or committed to any particular reli ­
gious or social pattern, and, as a reflection of their domination by trading interests, are

open to many eclectic influences; inland areas, by contrast, tend to be both more reli­
gious and more intensely committed to definite cultural patterns.18 However one hesi­

tates to characterize for fear of moving from description to caricature, it was certainly
possible to find these same traits in the respective cultural identities of modern, pre­
1967 Lebanon and Svria, home to the ancient carving centers of Phoenician and
Syria; and I believe there is sufficient evidence from the literary and historical record
to suggest that similar patterns of social interaction and cultural adaptation pertained
in the area during the early first millennium B.C. as weil.

The implications of the Phoenician/North Syrian case for the history of art are not
trivial, for the case suggests first, that attributes may be identified that convey through
style the "meaningful expression" of a work or group of works, and second, that a

"rneaningful correlation" may be established between a given style and the broader
cultural outlook of a region or social group. It then forces upon us the dual method­
ological problems ofhow to identify significant attributes-s-i.e., what unites the hands

ofMichelange1o and Raphae1 as manifestations of the Italian Renaissance, rather than
what distinguishes them as individual artists'"-and then, how to read style effectively
as a barometer of underlying cultural, regional, group, or personal attitudes appropri-
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ate to particular moments of time or states of mind, without engaging in massive retro­
jections of value and meaning existing only in the observer?

With this latter question, one evokes not only Schapiro's definition of style as
"inner content," but also Riegl's Kunstwollen, or "artistic volition," that underlying
drive toward a particular style in a particular time and place. " Panofsky, in his analysis

of the concept of Kunstwollen, articulated it as, in part, the "psychology" of a given
period, in which the collective will becomes manifest in the artistic creatiorri'-c-and

indeed, it is possible to see early art history, especially in Germany, as an extension of
nineteenth-century studies of social psychology, influenced strongly by Dilthey and
others." Although neither Riegl nor Panofsky makes it explicit, what Riegl was reach­
ing for was a concept of "culture" with a small "c," operative in the social sciences as a
system with certain definitions and certain boundaries, within wh ich both the artist
and his work were to be situated, however strong the mark of the individual; and not
"Culture" with a capital "C," as the products of (certain elements in) a society. Ir is this

that I believe also underlies Wölfflin's observation (Wölfflin, whom subsequent art
historians have reified for the articulation of variables that have led to the decontextu­
alization of formal analysisl ) that "not everything is possible at all times in the visual
arts." By this I understand him to be saying that there is a degree of historical, ifnot cul­
turaldeterminism in any given period; that, in his words, we can determine the "feel­
ings'' (the Lebensgefühl) of aperiod from its style; and that "a new Zeitgeist [or, period
spirit] demands a new form" (i.e., style). 23 This I would amend for the case of the
contemporary Phoenicians and Syrians to: "a different Kulturgeist [or, cultural spirit]
demands a different form."

This having been said, it is nonetheless true that attaching historically accurate
"feelings" to a given visual manifestation is a major problem for the historian, as is the
recovery of historically rneaningful interpretations of those feelings within a cultural
sphere. And obviously, these tasks become increasingly difficult the further one is in
time and place from the making, coding, and culture of the original. An early caution
came from Dante Gabriel Rosetti, in his "The Burden ofNineveh," where, occasioned
bv his confrontation with ancient Assyrian art, he warned against unwarranted inter­
pretation of the character of a civilization. Legend has it that Rosetti was emerging
from the British Museum in 1851, just as a great winged gateway lion from Nimrud was
being hoisted up the front steps (see Illustrated London News, February 28, 1852),

whereupon he was prompted to meditate upon the constraints placed on understand­
ing a distant culture known only through isolated remnants (although when we see an
individual standing alongside one of these great colossi, 4 to 5 meters in height, it is
hard to escape a response to its scale, whatever one's culture, or not to ascribe size as

one of its meaningful attributes in antiquity) .
Nevertheless, there is risk involved in any atternpt to correlate visual attribute with



66 IRE NE J. W IN T ER

sociocultural interpretation. Not very fruitful att empts were made bv several an th ro­
pologists in the 1950s, who used then recently developed "achievement-rnotivation"

tests for individuals emerging from our own culture as measures of whole cultural tradi ­

tions (for example, the ancient Greeks and the Maya) . The goal was to determine

when the phase of greatest drive tow ard achievement had occurred- Iargely on the

basis of the frequency of certain extremely simplist ic diagnostic traits, such as diagonal

lines, in the art ifactua] assemblages of the particular tradttion .i" These studies led to a

dead end bec ause their categori es were far too gross, and the underlying assumption

that the meanings attached to particular diagnostic categorie s were universal and
therefore could be universally applied was never tested, hence ne ver confirmed. The

same criticism of assumed universality could be applied to the cross-cultural search for

binary opposition in the structuralism of the 1960s;25but what structuralism contrib­

uted was the formulation that underlying cultural patterns were manifest and could be

discerned in the material products (namely, "art") of a given cultural universe.

This brings us back to what Henri Zerner has referred to as Riegl's "radical hi stori­

cism"-his total rejection of no rmative aesthet ics toward the culturally and histori ­

cally specific.f It is certainly true that, following upon post-structuralist and
postmodernist critiques, we now understand cultures (and historical moments) to be

less discretely bounded and homogeneous than initially perceived, and selected

voices-as in cultural and political elites--differen tia lly recorded." But unl ess we as

art hi storian s wish to concede the impossibility of any historically grounded knowl­

edge, the result of th ese critiques must be to raise the standards of argument and evi­

dence, rather than to relinquish any hope of explanation. A major problem lies in
confirrnat ion. It is not possible to know for certain whether the emotiona l and/or
experiential values attributed to the coheren t variable s that const itute the Ph oenician
as opposed to the North Syrian style are valid for the first millennium B.C. in the
ancien t Near East. One can certainly seek, and even think to find , corroborating con­
textual informati on and/o r historical analogy that can be brought to buttress interpre­
tati ons of the work. But even to do so, one must be operating under an in iti al premise

that there be a meaningful correlation between the manifest elements of style and the

experiential nexu s from which they derive-a premise that has not to dat e been sub­

ject to hypothesis formati on and testing.

CASE II: STYLE, AGENCY, AND AGENDA

The Phoenician/North Syrian case suggests that certain visual att ributes deriv e
from the specia l geograph ical and/o r hi storical situation of the producing culture, and

that they represent not-neccssarily-conscious reflections of worldview and exper ience

held by at least some members of that culture. My second case, that of certain ele ­

ments of style employed in Mesopotami an royal sculpture, requires briefer discussion,
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but raises the important issue of the degree to which a style may be consciously deployed
as an active agent in constructing a worldview, for particular rhetorical-cum-ideologtcal

ends.

Panofsky left this possibility open in his 1920 study of Riegl's Kunstwollen , when he

referred to the collective will of a period, manifest in artistic creation and appre­
hended either consciously or unconsciously .28 There is certainly little disagreement in

the field that the decorative programs devised for public spaces can embody very con­

scious constructs. The palaces ofNeo-Assyrian rulers from the ninth through the sev­

enth centuries B.C. prove no exception. In the Northwest Palace of Assurnasirpal II
(883-858 B.C.), for example, the four epithets of ideal royal attributes found in the

king's Standard Inscription, carved on every slab of his palace reliefs, find their exact

counterparts in the four ways in which the king is represented: "attentive prince"

shows hirn seated in an ancient posture related to rendering good judgment; "keeper of

the gods" shows hirn attendant upon the sacred tree, under the aegis of the god Assur;
"fierce predator" shows hirn in battle with wild bulls and lions; and "hero in battle"

shows him victorious over enemy citadels.i" But the power invoked in his epithets is

also manifest in the size, proportion, and musculature of the human body, as seen not

only in the king's own figure, but also in those of his protective genii that flank the
doorways and mark the vulnerable corner spaces of the palace (Figure 3).30

In many respects, the way of rendering the ruler in early Neo-Assyrian art shows

continuity with the preceding Middle Assyrian period of the second millennium B.C.

For example, on a carved altar of Tukulti-Ninurta I (1244-1208 B.C.), the earlier king

carries a similar mace and wears a similar wrapped garment, while in other Middle

Assyrian representations, the royal tiara is similar." What has shitred by the early first

millennium is precisely the heavier proportions of the royal figure, and, most clearly

manifest on the kilted genii, the emphasis on massive musculature that is characteris-
. f I NA ' " I ,>32trc 0 ear y eo- ssynan sty e.

I would argue that this is not a random shift. Ir corresponds to an equal intensitica­
tion in contemporary texts of references to might and power, coequal with the exrraor­
dinary military expansion of the Assyrians in the period. In short, the power invoked
in subject matter is the power manifest in style is the power at issue in the stare.

The well-known statues of Gudea of Lagash (ca . 2110 B.C.) constitute a parallel

situation some fifteen hundred years earlier (see Figure 4). They are recognizable by

the ruler's characteristic headgear, cylindrical body, clasped hands, and enlarged, star­

ing eyes. While these are all diagnostic features of Gudea statues, and thus serve to

date unexcavated works and associate all with the Neo-Sumerian period, it is only

when the statues are seen in the context of the inscriptions that accompany virtually

every one of the nearly twenty extant works, that we understand we are in the pres­

ence of a true confluence of style and meaning. For one of Gudea's chief epithets in
Sumerian, indeed, written directly upon one of his statues in a lengthy dedicatory text,
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is aZ sum-ma dNin,dar,a,ke4 ("arm strengthened [lit., given] by the god Nindara"),

and I would argue that this specific quality appropriate to rulership, rather than the
random development of a more "realistic" or plastic mode of rendering, is what best
accounts for the massive musculature of Gudea's uncovered right arm. We are further
told that he possesses wisdom, which in Sumerian translates literally as one "of wide
ear" (gestu-dagal), and is regarded with a "legitimizing gaze" by his god, upon whom he
is to concentrate in return, thus accounting for the enlarged ears and eyes.33 In short,
as with the Assyrian reliefs, form (style) has been used to convey intended meaning:
the power, authority, and appropriate attributes necessary to rule, possessed by virtue
of representation by one claiming the right to rule!34

The covariance apparent in the Gudea and Assurnasirpal statuary between in­

tended message/content and style of rendering strengthens the generalizable relation­
ship between form and meaning suggested above, by adding conscious choice to the
construct. This relationship has been cognized more readily in literary studies, and is
increasingly evident in the field of literary as weIl as art his tory in recent years, from
Gary Sau1 Morson's study of social realism in the Soviet novel to David Summers's
study of contrapposto, among many others." The capacity of style to carry value, and to
be purposely deployed in order to represent specitic values, has even been recognized
byart historians whose approach has been largely "formalist"-as, for example, Sidney

Freedberg in his study of the stvlistic revolution occurring in Italian painting around
1600, in which he noted that the "manner of employing basic elements of a style may

be altered . .. to accord with the artist's sense of the nature ofhis subject.T" Such a sit­
uation of conscious choice served as the core of the important dissertation of Leslie
Brown Kessler with respect to the work of Domenichino and Lanfranco, where she
showed that differing aims on the part of contemporary artists could call forrh not only
different subjects, but also distinct stvles considered appropriate to those subjects."
Although the textual (and cultural) record of the ancient Near East neither identifies
individual artists nor includes conscious exegeses on art-making, we can nonetheless
observe (and highlight) those related instances-i-largely court art executed wirhin a
domain of political ideology-in which style may be seen to carry value and therefore

convey meaning, as well as instances when, as in the later Neo-Assyrian period, styles
have been altered in order to accord better with rhetorical ends ."

While these observations will come as a surprise to no one, I do believe it is impor­
tant to put them into the context of current issues in the practice of art history. The
initial isolation of "style" from "iconography" as two discrete tools of analysis-the

one related to form, the other to content and meaning-served the field well, up to a
point. The analysis of style came to serve as the means by which authentication or
attribution could be attached to a given work, and was privileged by some practition­
ers of the history of art, rhereby leaving iconography to another set of practitioners,
with each subgroup subject to intellectual fashion." Yet the unit, and the unity, is
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ultimately the work as a whole, of which "style" and "iconography" are analytical

subsets . In any individual undertaking, therefore, isolated stvlistic or iconographical
analyses can only be partial. Too often, one or the other has been taken for the whoIe :

the whole of the work, or the whole of the art historical endeavor.
At a moment more than one hundred years since these analytical tools were devel­

oped for use in art his tory, it is important to keep in mind that they have been con­
structed by us, to serve for particuIar procedures. Often, as is the case with advances
in technology, such tools are discovered to possess properties that permit other ana­
lytical operations not thought of when the tools themselves were invented. If the
division of style and iconography as discrete analytical tools in art his tory initially
became equated with a comparable division between form and meaning, suggesting
that meaning was to be revealed through the iconographic enterprise and not through

an analysis of style, it is now time to reconsider that division. The degree to wh ich
it is no longer sufficient is the degree to which we insist more on the many ways in
which an artwork can "mean," along with a better understanding of the various con­
textualizations of the work today-plural in the face of a postmodern awareness of
positionality and polyvalence, but still allowing for more than the fact of the work's
production in assessing the cultural and historical climate of its production and subse­

quent reception.
In this respect, we have come to assurne Riegl's negative attitude toward any theory

that severed art from hisrory." As concerns the historical divide between form and

meaning, it is also apparent that some creative and analytical art historians had
pointed out the theoretical limitations of this division quite early. In particular, I
would cite Robert Klein, whose work has been too little considered since his untimely
death in 1967.41 Indeed, as noted above, it has been repeatedly demonstrated for
individual cases that both style and iconography in fact carry meaning; that often
the meaning they carry is either identical or complementary; and that when it is not,
we must account for the discrepancy-purposeful subversion, incongruence-by fur­
ther analysis of meaning. Therefore, I emphatically underscore once again the impor­
tance of the challenge to the exclusion of style from investigations into the domain of
meaning-not just in particular cases in the art-historical literature, but as a general
principle.

This has been perhaps best understood in studies of clothing styles, from A. L. Kroe­
ber and Roland Barthes to Dick Hebdige and Kennedy Fraser," and is apparent today
in both clothing store windows and advertising layouts, where a whole universe of
value is subsumed within the category of "taste." Display in advertising and in shop
windows-lighting, color, accessories, posture, and grouping of models-serves to set

up emotional linkages to merchandise that itself manifests particular properties of
style and is embedded in a vast nexus of signification." The acculturated individual
who then chooses to dress in a certain style has elected to signal the attendant mean-
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ings and values conveyed by the signs upon her/his body." Potential consumers who

react to fashion store windows and/or viewers who react to an individual's dress style
also represent insiders who know and operate under understood sets of coded refer­

ences. They should in principle be directly analogous to contemporary audiences for

Phoenician or North Syrian ivories or the reliefs of an Assyrian throne room, whose

responses would equally be determined by their familiarity with and sensitivity to the

full range of associations afforded by the visual stimuli.

The key to "style-as-meaning" lies, I would argue, in cultural context and in the

emotional response invoked/provoked by the work . Here I would build upon an essay

byJames Ackerman, in which the impact of a work is seen as the result of a combina­

tion of intellectual knowledge plus sensory perception." It is style, I would argue, that

sets up the parameters for and the emotionallinkages of affective experience, via the
culturally conditioned sensory motors of visual perception. And in that respect, issues

of style engage both properties of the work and. functions of response. In short, style

both inheres in a work and lives in the eye of the beholder.

With this, we may return to the aims of the present volume. For at the level of sen­

sory perception, the observation and experience of style as a manifest cluster of attrib­

utes links the humanist to the scientist, the historian of art to the historian of

science.46 And furthermore, as an analytical tool, stylistic analysis functions like any

scientific attribute analysis, requiring description, classification, and systemic contex­
tualization-goals of the scientist no less than of the hurnanist.V

I have argued for a further component in understanding style, however-one that
requires moving from description and classification to experience. It is therefore im­
plied that the analyst of style in any given historical manifesration not only replicates
certain scientific procedures in the course of analysis, but also functions as a social
cientist in the attempt to capture historicized experience, just as the contemporary
experiencer of stylistic properties can only do so as a social being.

I have further suggested thar it is only in the unity of "form-pius-content" that a
given work of visual art realizes its ontological identity-whether for its own original

time and place, or for the viewer/analyst at a distance. Since subject matter must be

given physical form in order to convey itself visually, the very act of making produces a

way of making; and if one accepts that that way of making is manifest as style, then it

is style that not only gives form but also "affective agency" in the psychological sense

to the meaning of the subject matter. Or, put another way, style itself then becomes a

sign existing between the maker and the world, to be processed no less than subject

matter. If it is easier to describe the physical properties of a style than it is to assess

their affective value, that is not a license to ignore the latter, or to avoid developing
methodologies rhat will permit access to them.

Schapiro closed his 1953 article on "style" with the statement that, "a theory of style

adequate to psychological and historical problems has still to be created." That state-
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ment remains true more than forty years later, although we can be said to have made
some progress. On the basis of issues raised here, I would propose that at the very least
a theory of style must (1) consider the proposition that there is a nonrandom relation­

ship at the macrolevel between a style and the culture/period within wh ich it is pro­
duced, before one ever gets to the relationship between a given style and the psyche of
a specific individual (i.e ., artist) making "art"; (2) acknowledge that style is closely
allied with the psychological stimulus known as "affect," and as such is an integral
component in the communication of meaning, hence in the response that the work
elicits; (3) take account of the fact that the potential use and value of style as a con­

cept depends entirely upon the nature of the analvtical operationts) in which it is
employed; and (4) move toward methodologically sound ways to test the hypotheses

generated to explain style and/or to explain the relationship between style and other
aspects of culture.

Throughout all of the above, it is essential to keep in mind that the concept of style
gave rise to its use as an analytical tool, and therefore to place both the concept and its
subsequent deployment squarely wirhin the broader history of ideas. To the extent
that all analytical concepts can-indeed, must-be scrutinized both as products of a

particular moment or moments in history and wirhin the context of a particular set of
tasks to be accomplished, the concept of style for the art historian then takes its place
with comparable analyrical concepts in the history of science.
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AMY SLATON

Style/Type/Standard: The Production
of Technological Resemblance

INTRODUCTION

This essay reconsiders a famous stylistic absence: the departure of ornamentation, tra­
ditional design motifs, and idiosyncratic profile from a broad swath of American archi­
tecture after 1900. That these features of earlier architectural styling are missing from
many commercial, civic, and large-scale residential buildings erected over the course
of the twentieth century is evident to the casual observer. It is the notion of absence
itself that I want to examine. lt has served as the primary analytic instrument for his­
torians who examine the roots of modernist architecture in America. The initial
embrace of austerity and unitormity by many American builders between 1900 and
1930, when it is considered at all, is treated by historians as a renunciation of stylis­
tic self-consciousness. Perhaps because utilitarian buildings of this period were fre­
quently designed by engineers rather than architects, this early "functionalism" (a
term I will examine) has come to represent a sort of default mode for architecture­

engaged when building designers choose to serve commerce rather than the more
traditional master of high culture. Historians grant later manifestations of functional­
ism (the mid-century buildings designed by architects) greater aesthetic sophistication
but attribute this development to American receptivity to International Style design
precepts imported from Europe rather than to any indigenous appreciation of simpli­
fied form . I The origins of the twentieth-century American commitment to the stan­
dardized undecorated building remain wholly negative phenomena-rooted in the
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conservation of effort and money, the rejection of expressive possibility, the paring
away of intention.

This paper recasts th ese absences as presence: of design ing engineers' in tentionality
and autho rity, and thus of cultural meaning and socia l consequence for utilitarian
buildings. By looking at th e first expressions of this building mode in th e United Stares
after 1900-the th ousands of undecorated, virtually identical concrete-frarne factori es
th at swelled industr ial neighb orhoods between 1900 and 1930-1 will identify a corn­
plex of positive forces behind the American embrace of ut ilitarian building design. Far
from being the produ cts of technical personnel answering the demands of industry
with some pre-ordain ed set of design solutions (pre-ordained bv what or whom, we
would have to ask), th e factories were created with tremendous awareness of cultural
and market forces. Their appearance not only prefigures that of much later American
arch itecture, but reflects th e pot ential of a cultural enterpri se-here, arch itecture-to

be mutually determinati ve with technology and commerce, and thereby very directl y
a cause of social cha nge . It is this relationship th at makes th e idea of an absence so
unsati sfactory as an explana tion for American modernism: it elides what can only be
ca lled th e political genesis of th ese artifacts.

To retrieve the h istorical mean ing of funct ion alist industrial arch itecture, we must
hrst see th ese build ings as ambit ious examples of indu strial producti on. In man y
respects th e factory buildings were like the goods made with in : undi fferentiated in
form and produced with modern , streamlined procedures. Cata logs put out by factory
builders between 1900 and 1930 show a remarkably homogenous collection of offerings,
the buildings varying in size but in few other ways (see Figures 1 and 2). The typical
reinforced-concrete factory build ing erected between 1900 and 1930 was rectangular,
usually from 50 to 75 feet wide and from 100 to 900 feet long. Most were from four to
eigh t stories high , without brick cladding or orna rnenta tion to disguise th eir rein­
forced-concrere skeleto n frames. Where ornamentation was used it was usually in the
form of a simple corn ice, or very occasionally, a tower that housed sta irways and bath­
rooms. So great is their uniformitv that factory buildings of virtually identical appear­
ance held industries ranging from shoe manufacturing to hose weaving, from th e
producti on of rubb er gloves to the proce ssing of breakfast cereals. The factories display
an ingeni ous application of con temporary ten ets of indu strial standardization .

But while the econo mic imperati ves of mass produc tion may have contributed to

the popularity of th is building style for its builders and buyers, they are not sufficient to
explain th e proliferat ion of th ese structures. As Reyner Banharn points out, build ers of
hotels and hospit als of rhis per iod also sough t econo mies but those buildings look very
different from th e factories, and, we might add, from one ano the r.' Functi onalism,
which I take here to mean an exp ressive emphas is on th e cha racteristics of mecha­
nized production (sirnplicitv and repetition of form) is similarly unhelpful as an
explanatory term. A more foundationa l question must be asked: How did un iformity



80

Figure I . lUusrrarion 0/fOCloties [rom "Built by Abf'rlhaw," Catalog of !he
Abmhaw Construetion Com/klRY. Boston , Massachu.seus. 1926.



Figure 2. More factf'.ffies. from "Built lry AbeTthaw," Calalog of r.he
Abenhaw Construetion Compan:y, Boston, Massachusetts , J926.
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become an acceptable idiom in building design? The embrace of type itselfremains to be
explicated .

This task involves unpacking the occurrence of resemblance or commonality

among manufactured artifacts-approaching a disaggregation of the notion of style .

This is a project that scholars such as Svetlana Alpers, Arnold Davidson, and Irene

Winter have identified as a matter of establishing historical contextualization for

modes of representation.' For Winter especially the goal is to presume no single reason

for stylistic associations among objects but rather to pinpoint the sources and effects of

style by correlating patterns of expression with the experiences of producers. Those

experiences can include technical aspects of design activity, Michael Baxandall, in

his unparalleled linking of expressive style and experience, explicitlv connects repre­
sentation to perceptions of technical skill and knowledge (as deployed in rendering

or measurement, for example) shared by artists and patrons. He thus connects art­

making, by way of technical knowledge, also to patterns of influence and prestige in a

given social setting. This multilevel analysis of expressive convention-as productive

process, symbolic form, and means of social organization-serves as a model for my

exploration of architectural change."

We are encouraged through such an approach, as Svetlana Alpers recognized some

time ago, to study artifacts without "choosing in advance the parts played by the indi­

vidual maker, his community, certain established modes of perceiving the world, or

the viewer."s Considered in such dynamic terms, the celebration of type-as embod­
ied in the standardized factory buildings-emerges as a genre of resemblance with a

particular social history. Ir is a history that reflects at least two fundamental social ten­
sions of mass production. First, the factory designers and builders were offering a
product that conformed to prevailing norms of industrial management. The rein­
forced-concrete factories were simplified and standardized objects that exploited
economies of scale, savings deriving from the repetition of forms and processes. But
this economization put its suppliers at risk of obsolescence: Would not true standard­
ization do away with the need for experts, for the designers and planners themselves?

To protect their standing with clientele, factory designers and builders cast their own

work-the work of crafting and implementing standards, of typology-as a rare and

elevated competence. A status then accrued to the standardizers, and their occupa­

tional authority was bolstered in the competitive world of industrial operations. The

blunt functionalism of the reinforced-concrete factory buildings expressed the height­

ened status of new technical knowledge to a receptive industrial market.

We must ask, of course, why this epistemological elevation of typology "worked"­

why the designers and builders found in industrialists a willing audience for their lofty
self-identification, for their services, and for the higher fees such specialized services

might command. Here we find the second, and perhaps larger, political significance of
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functionalist design . The elevated sta tus of "sta nda rdizers" dovet ail ed with a vas t

red istribut ion of skills, credit, and opportu ni ty in the industrial workplace afte r 1900,

by wh ich many rank-and- tile worke rs found themse lves laboring without intell ectual

reward or occupa tional mobility: others, like the factory designers, ascended to secure

plann ing or manageri al ro les. Factory owners shared the stra tified vision of produc tive

labor embodied in the builders' self-co ncept. The same pa tterns of socia l change

undergirded the production (i.e. , mass product ion) of a mod ern, utilitarian archi tec­

ture, and industriali sts' en th usiasm for a funct ionalist building style.

Des ign, always a blend of socia l and cultural ope rations, is here speci fica lly a prod­

uct of and a sign ifier of technical expertise, each ro le support ing the other in an in vo­

lut ion of technical practic e and reputation. The new factory buildings may appear to

have been, and indeed were , simpler in form than their predecessors, but sta nda rdiza­

t ion was as richly det ermined and promising a stylist ic choice for its promot ers as more

individua lized aes thet ic gestures were for conventional arc h itects. This essay considers

the origins and consequ ences of that commitment to un iformity."

PRODUCTION OF THE REINFORCED-CONCRETE
FACTORY BUILDING

To arrive at this h istorie co ntextua lization of archi tectura l uniforrnity we need first to

map the ways in wh ich labor-conceptual and physical- was organized in the cre ­

at ion of these buildings. A handful of prominent arc hitects created not able in nova­

tions in reinforced- con cret e factory build ing technology and design afte r 1890. Ern est

Ran some7 and Al bert Kahn," in pa rt icular, have garnered the atte n tion of hi stori ans.

O ther archi tec tural firms that achieved cele brity for their industrial commissions in

these years inc1ude PureeIl and Elmslie, Pond and Pond, and Schmidt , Garde n and
Martin . However, reinforced -concrete factories were often built without th e in vol ve­

me nt of well-known arch itects or any arch itects at all. The vast majority of these

bu ildings were designed and erected wirhin a world of co mme rcial transactions rather

than cut t ing-edge eng ineering or name arch itec ts , Lesser-known firms learned of new

technologies and designs through trade publications and professional organizations

and through patents taken out bv leading design ers, and then disseminat ed the struc ­

tures to locales aro und the co untry.

In the first decades of th e twe n tie th ce ntury, services of the fact ory designers

reached the mark et in three ways. The indust rialist co mmission ing a plant co uld

emp loy hi s own forces for all co nstruction work. He wou ld in this case en list an eng i­

neer or arch itect to draw up plans, hire subcon tractors for specia lized work, and

assurne all responsibili t ies for ere ct ing a plan t." A seco nd op tion involved the factory

owner solic it ing plans and specifications for a factory building from an eng ineering
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firm and then submitting them to prospective building concerns or general contractors
for bids. The engineering firm would coordinate the work of the winning contractors.

This approach was substantially easier on the owner than taking on supervisory tasks
himself, but still entailed a fairly close involvement.

A third option removed the building owner most thoroughly from the construction
process and showed the greatest growth in popularity among indu strialists who bought

factories at this time. This was the hiring of building firms th at incorporated an engi­
neering division equipped to design factory buildings and a construction division able
to erect the buildings from start to finish. Such firms usually maintained separate
departments for promotion, drafting, estimating, accounting, purchasing, expediting,
and construction. With these facilities a building firm could select the best site for a
dient after having its own staff study local geograph ic, supplv, and labor conditions,
and then coordinate every aspect of construction from excavation to final painting.

A number of the engineering firms th at operated along these lines were very suc­

cessful. Perhaps best known tod ay are the international concerns Lockwood, Greene
Company and Stone & Webster (see Figure 3) . Other firms of slightly smaller size per­
formed similar services on a regional basis, particularly in the Midwest and Northeast
where th e growth of manufacturing industries was substantial between 1900 and 1930.
Their functional departmentalization made the enginee ring/building firms kin to
other streamlined mass-production industrie s of the day and no doubt helped create
their appeal for industrial clients. Not only were the complexities of dealing with bids
and subcontractors eliminated for factory owners who turned to the modern building
firms, but the costs added as each contractor and subcontractor sought profit were also
removed. In hi s 1931 report on American construction trades, William Haber summa­
rized the advantages that the integrated engineering/building firm held for factory
owners. Purchasing, planning, and expediting were each conducted by a specialized
department with the latest methods and machinery. Such unification and centraliza­
tion allowed the multi-function construction company to exploit economies of scale
and the emerging art of coordinating production tasks.10

Signific antly, Haber concludes h is discussion of th e integrated engineering/building
firms with a further indictment of smaller-scale methods of project management:

No study has been made of the amoun t of time lost by workmen through failure
in material deliveries, but from the meager evidence available it seems to be
tremendous. With the same modern scient ific organ ization in charge of con­

struct ion, the contrast between its operations and those of the "broker" contrac-

b iki 11tor ecomes more stn mg.

It is not simply the large size of the integrated firms th at brings them success, but their
"scientific" nature; in Haber's use of the word "broker" there is an intimation of undeserved
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profit. He later associates the work of small firms and independent contractors with

"excessive competition" that "puts a premium on astuteness and disloyalty rather than
, . k 'll"12engmeenng SI .

This disparagement of independent contraetors and small building concerns was

not unique to Haber. The makers of one brand of steel reinforcing for concrete adver­
tised in 1920 that they "would not license contractors or materials dealers." They

wished to place their products in the hands of acknowledged experts only, The prac­

tice of obtaining free plans for factory buildings from steel suppliers and even from
insurance companies was also losing favor among factory owners. The erection of the

efficient, economical factory building was coming to be associated with firms that were

at once specialists in this type of product and comprehensive, integrated enterprises

able to handle every aspect of factory construction.':'

KNOWLEDGE IN THE MARKETPLACE:
THE CONSTRUCTION SITE

To understand the success of the factory-building firms, we need to see these charac­

teristics as parts of a consciously pursued program. The identity of the reinforced­

concrete building firm was a doubled one. lt contained a promise of rationalized,

streamlined operations that would bring clients efficiency and savings. Such savings

were predicated on a minute and hierarchical division of labor, as might be found in

the most carefully organized manufacturing enterprises of the day. But the reputation
of concrete construction firms also held intimat ions of a rarified and subjective knowl­
edge about factory building-a body of knowledge not subject to division. This dou­
bled character reflected the builders' devotion to a particular socia l organization of
labor that not only retained a place for their own expertise, but also represented a
socia l vision shared by the industrialists who sough t their services. We will first con­
sider the industrialized features of concret e factory construction, and then the claims

that seemed to bring factory builders an immunity to the very deskilling and routiniza­

tion they advocated for other forms of technicallabor.

In many ways the conditions of concrete construction resembled those of contern­

porary factory operation far more closely than they did conventional building meth­

ods. In the early part of the twentieth century, the most common procedures for

reinforced-concrete construction involved bringing the raw materials of concrete

to the construction site, mixing them there to create the pourable medium, and then

filling reusable wooden or metal molds, or forms, that had metal reinforcing rods

pre -positioned wirhin thern. When the concrete in the forms had hardened, the

forms were removed and relocated, and a successive floor or section of the building

was erected in a virtually un interrupted sequence. This procedure echoed emerging
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methods of factory production that sought to replace batch, or unit-based, production
with continuous "flow" processes.

Further, as had rapidly become common practice in manufacturing contexts, a divi ­

sion of physical and conceptual labor emerged in reinforced-concrete construction.

On the majority of concrete building projects the actual handling of materials-the

erection of forms, the preparation and placement of reinforcing rods, and the delivery,

distribution, mixing, and pouring of concrete-was accomplished by a large body of

relatively untrained workers, diseinet (with the exception of some carpenters who
built wooden forrns) from the established body of experienced (and often unionized)

workers commonly employed in masonry and wood construction at this time. Super­

vising these workers were managers employed by building firms or contractors. These

managers might themselves be hierarchically divided into field supervisors who were

in turn directed by office-based designers and administrators, but however organized

internally this conceptual realm remained a purview distinct from the physical labor

of concrete construction.

Carrying forward the rationalization process, builders gradually removed many

aspects of concrete construction from the building site after 1900. The construction of
forms and assembly of reinforcing rods increasingly were taken over by outside suppli­

ers." These auxiliary businesses, located off the construction site, mass-produced

materials that previously had been individually fabricated in the course of building.

Some intricate types of forms and reinforcement continued to be fabricated by work­

men on the building site, but enough were standardized and mass-produced to effect

substantial economies. These products were often called "systerns" by their promoters,

suggesting that their use also would save builders the conceptual tasks of understand­
ing and planning the use of reinforcement.P

A second set of managerial initiatives in reinforced-concrete construction after 1900
achieved the tightened control of work that remained on the site, and reiterates the
close relationship of productive process and social vision on the part of construction
firm managers. The daily supervision of construction forces was brought about through
the use of elaborate administrative procedures-ranging from mnemonically coded
work orders to studies of workers' hygiene habits." Building firm operators also lavished

attention on problems of quality control on the construction site. Because concrete

construction was operated as a flow process, costs incurred by faulty or wasted materi­
als could accelerate rapidly. From its inception as a favored material for large commer­

cial projects, concrete was subject to testing in the field. The scope and means of testing

derived from university-based materials science programs. Academics, working as

members of professional associations and as paid consultants to the building and mate­

rials industries, developed an elaborate body of field inspection and testing procedures.

In keeping with the building firms' modern managerial approach, tasks of quality

control remained always outside the purview of the concrete laborer. Only consulting
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and mid-level salaried engineers performed the work of cement and concrete testing,
visiting the site as needed. Building firm managers deemed quality control to be largely
a conceptual, rather than physical, task."

So was the majority of work defined and organized on the concrete building site of
the early twentieth century. Technical knowledge was treated by building firm opera­
tors as a commodity. No technical task escaped division and delegation in the firms'
search for fast, efficient, predictable factory construction-except, that is, those tasks
that firm owners and operators daimed as their own. Their work, their technical
knowledge, somehow occupied a universe impervious to the economizing, reductive
trends of industrial routinization. lndustrialists seeking new plants accepted this
description of factory-building expertise and willingly paid the costs of employing its

daimants. Standardization stopped here. We can now ask why and how this protec­
tive encapsulation of factory-building expertise came to be.

KNOWLEDGE IN THE MARKETPLACE:
THE BUSINESS OF BUILDING

The essence of the high status obtained by the factory-building experts was a further
commodification of knowledge and technique, but one that strategically defined their
work as necessarily comprehensive, or, indivisible. While they defined and stratified

the labor needed to erect factory buildings, the firms successfully combatted the idea
that standardization or mechanization of construction could effectively be applied
without their oversight. This involved celebrating, in a number of ways, the subjectiv­
ity of standardization as an intellectual project. As we will see, in achieving their
monopoly of reinforced-concrete factory construction through such means, the
experts also brought about the high cultural valuation of their product: the functional­
ist industrial building.

The concrete builders' campaign for secure occupational status took the form of a
vast promotional initiative. One major tactic used by the integrated factory-building
firms was to distinguish the expertise of the specialized factory designer and builder
from that of the building's owner. One engineer reminded manufacturers in 1911 that

when they selected established engineers to design and erect their plants, it would be
dear that "the creative work of the industrial engineer has to do with such matters as
are not usually induded in the routine experience and work of owner or operator.l'"

The founder of a large factory-engineering/building firm, promoting his company in
1919, cast the relationship between industrialist and industrial engineer as similar to
that of dient and attorney. The analogy suggests that the knowledge of the engineer
was necessary to ensure effective business operation, of the highest professional cal­
iber, and most interestingly in this sphere of otherwise routinized production, not a
matter of repetition (see Figure 4) .19
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(promotional publication), 1919.

89



90 AMY SLATON

This meant that effective factory construction required, at the very least, a certain
level of expertise. Clayton Mayers, an engineer for the successful Aberthaw Construc­
tion Company, described in detail the possible errors that could occur in beam design.
He warned of excessive and inappropriate reinforcing practices, specifying that "these
errors are not errors in computations, but are errors of careless design and the result is
dire waste of materials."zo

In this declaration, Mayers blamed uneconomical results on selected practitioners,
rather than on the existence of specialized practitioners. In so doing he made a careful

distinction between the theory and the practice of reinforced-concrete construction.
This distinction became a cornerstone of factory specialists' defense of their expert
standing. As did other engineers of the day, Mayers pointed to the need for the
assistance of knowledgeable professionals in following the growing body of codes and
standards for concrete. Standards, and the whole body of standardized systems of rein­
forcing and concrete construction, posed dangers to the factory designer and owner
because, Mayers believed, each building presented "new problems." Only by careful
study could the designer achieve effective and economical application of standardized
products and procedures. With such rhetoric, concrete experts embedded a practical

complexity in a theoretically simplified technology.
In forwarding this type of argument, engineers were beginning to appropriate for

their own knowledge and experience the commercial cache that might have attached
instead to technical objects themselves. Engineers and other factory design specialists
commonly declared that "materials alone do not constitute a system." A.]. Widmer, a
consulting engineer who specialized in reinforced concrete, wrote in 1915:

A staff of experienced engineers is a most essential feature of a true system . The
furnishing of reinforcing steel of correct types cannot constitute a system unless
the design of the structure is complete in the hands of engineers experienced in
the application of those particular tvpes."

According to the engineers, savings were to be had from eliminating the need for
skilled labor on the worksite, not from eliminating consulting engineers. Advertising
text combined claims for the efficiency and speed ofbuilding systems with invocations

of "proved experience." As another prominent engineer put it in his 1911 prescrip­
tions for construction using standardized elements:

the assembling of these materials into final structures and the installation of the
equipment would be under the direct control of those who know the exact rea­
son for the provision of every single feature; and their knowledge of future oper­
ating conditions enables them to exercise an intelligent discretion that should
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result in a more harmonious whole than could result solely through a literal
adherence to the most elaborate specifications."

A call for discretion, and a deep knowledge of the "reasons" for technical specifications,
welded a systematized and standardized construction method to an almost inchoate set
of intellectual abilities purportedly possessed bv the engineers issuing that call ."

All such rhetoric conveys the tension technical experts perceived between the
value of rationalized production methods to their industrial clientele and the poten­

tialloss of occupational authority that might follow from the implementation of those
methods. We can see the irony of marketplace demands with which the experts con­
tended. Surely the combination of standardized materials and methods with cus­

tomized applications could have struck the industrialist buying a factory building as
paradoxical. Why did building systems and standards exist if not to da away with the
necessity for (costly) specialized expertise and for the very presence of inchoate abili­
ties on the construction site?

In the trade literature of the early 1900s, the specialized experts preempted this
argument with a sophisticated and exquisitely self-serving conception ofhow unration­
alized (that is, undivided) technical knowledge could work for commerce. Consulting
engineer Willard Case articulated the relationship of standardized technologies and
engineering expertise. He noted

a logical and healthy tendency from several causes toward type classification, and
this has embraced not only the form of design and character of construction, but
the exterior architectural treatment as well. 24

Invoking the nation of type classification was a powerful gesture. It cast standardiza­
tion and the work of the factory design and construction as tasks of taxonomie distinc­
tion. According to this formulation, while construction could involve the same
organizational methods that manufacturers used, specific bodies of knowledge were not
necessarily transferable between different production situations. Ta refer to engineer­
ing and construction work in this way elevated them to the status of scientific pursuits
and made standardization seem not a reductive simplification of labor but a camplex
analytical undertaking. This definition supported the claims of factory specialists that
industrial plants "are now based on a logical scientific method of analysis" and that
"the business of the engineer is the science of building.Y'

As Case's words indicate, the uniformity of the "ryped" factories (again, their re­

semblance was undisguised by any distinguishing decoration) celebrated this set of skills.
The outward form of the buildings asserted the qualifications of their builders, their
vital competencies in a commercial context prone to the devaluation of technical
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skills. The reinforced-concrete factory buildings were both the product of the modern

organization of conceptual and phvsical labor and public symbols of that organization.
Not only do variety, idiosyncracy, and historicizing reference lose their status in such

a calculus of architectural expression, but uniforrnity becomes a hallmark of intellec­

tual achievement, occupational success, and social influence. The buildings' resern­

blance was actually constitutive of occupational difference . Spreading this ideology was

not so much an ironic as a necessary, and possibly brilliant, gesture by the ambitious

professionals who designed, built, and marketed industrial architecture in the new

century.

THE AESTHETICS OF TYPE

This discussion has tried so far to demonstrate the centrality of engineering practice to

the form assumed by the American industriallandscape in this century. By rooting the

emergence of modernist factory design in the organization of construction and design
work it has proposed a highly specific association between two spheres of cultural

activity. Such specificity is recommended by Peter Galison in his discussion of archi­

tectural and philosophical participation in the European Aufbau movements of the

first half of this century/? Examining the attitudes of Bauhaus architects and of propo­

nents of logical positivism, he suggests that links between the two "arenas of culture"

arise from a set of cultural meanings shared by the two factions-a set of powerful, if
not fixed, images and aspirations that reflect a common vision of contemporary rech­
nologies. In a slight variation on Galison's formulation, I attribute to one group-the
factorv-designing engineers-a pair of cultural meanings for technology. One meaning
was grounded in the practical sphere, one in the expressive sphere, and in the dis­

course of cultural accomplishment each meaning could be used to bolster the other.

Therefore, to complete our picture of the early-twentierh-centurv factory designers at
work, we should note that as they pursued the efficacious use of concrete for affordable
factory buildings and bolstered their own standing in the marketplace, these men also

claimed an explicitlv aesthetic significance for their products.

We can first note that the building firms and consultants who designed and erected

the reinforced-concrete factories were neither ignorant of contemporary architectural

fashion nor dismissive of its demands. Promoting the minimal use of traditional mate­

rials and omamentation in these buildings, builders of reinforced-concrete factories

crafted aesthetic arguments for functionalist design against a backdrop of vigorous

critical debate in the architectural press. The specific terms of ideological exchanges

among critics and architects of 1900 ranged from the formalist to the moral. Advo­
cates of modern, utilitarian design and promoters of eclectic, historicizing architecture

accused one another of aesthetic ineptitude, antisocial behavior, and even antidemo­
cratic intent. The sweeping nature of their concems grew from their conceptions of
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how industrialization would transform American life and culture. C rit ics, public fig­
ures, and profession als of all kinds assessed American prospects in th e new century.
They rooted the progress or th e imminent demise of Am erican culture in th e growth
of mass production and mass consumption and encroach ing subordina tion of all other

endeavors to these goals. Depending on the in terpreter, Am erican arts and letters­
including arch itecture-and th e pursuit of an orderly modern socie ty could be
expected to flounder or flouri sh in tandem amid th ese changes."

Builders of reinforced-concrete factories entered th e critical fray to praise th e aus­
tere structures to critics and the larger audience of pot ential factory buyers. Although
promot ion alliterature produced by factory-building firrns never failed to mention th e
efhciency and econ omy of conc rete construction it also offered explana tions, praise,
and justitication for the appea rance of the factories in answer to prevailing critical
debates. The factory build ers joined those ana lysts who claimed a favorable prognosis
for American culture in th e new era of mass production . Their buildings would be part
of modern culture and cha llenge the rear-guard assumption that only con vention al
academic practice could yield buildings of arch itec tural sign ificance. The factory

build ers' arguments addressed all the gene ralit ies in wh ich con temporary arch itec tural
experts trafticked , listing advantages to the modern factory th at included th e "intrin­
sie value" of a well-designed building and th e benefits of health and contentment for

factory workers.28

At th is point we rnight begin to see a link between th e two sets of cultura l meanings
given to th e new factor ies by th eir crea tors: a conservatism un ites th e build ers' pract i­
cal and aesthet ic agendas. Each advan tage to ut ilitarian facto ry design mention ed
above indic ates a portion of th e factory builders' ideology of modernity, yet in no way
did their program ch allenge foundati onal precepts of aesthe tic accomplish men t in th e
United Sta tes. First , crea ting th e case for the visual "pleasure" th ar a well-designed
factory might bring to "the discerning.Y" factory builders offered self-justifying discus­
sions of factory design in publications of the cement trade and factory man agemen t.
The content of thi s literature might be described as an association of the reinforced­
concrete factory's constitutive elements-the exposed concrete column, th e standard­
ized stee l-sash wind ow, and all the othe r simplitied , repetitive forms typically used in
thi s type of construction- with tradition al archi tec tural values of visual beauty and
harmon y.

Similarlv, factory build ers and arch itectural critics were formulating new ideas of
what const ituted good design and, more broadly, wha t const ituted contributions to
A merican "taste" or culture, but as th ey did so th ey extended an old aesthe t ic

premise- tha t certain kinds of archi tectural forms were appropriate for buildings of
certa in func tions-to a contempora ry situation . For arch itects and crit ics, th is aspect
of"realism" was largely a matter of taste. A commentator writi ng in American Architect
in 1909 explained bluntly th at "a free use of intricate detai l or expensive materials in a
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soap factory would be mere affectation.,,30 Factory builders, on the other hand, saw a

second, and distinctly conservative, reason to express through a building's form "the

purposes for wh ich it is intended." Both groups believed that the material nature of a

building can have as full an expressive meaning as any other architectural convention,

but factory builders also believed in the "advertising value of a handsome plant in the

path of national travel." That value stemmed from the factory's identihcation with

industrial processes it contained. If the appearance of the factory conveyed economi­
cal and repetitious production methods, unencumbered by superfluous detail or dis­

guise, anyone encountering the structure might see in it the modern attitudes of the

building's operators, and thus deduce the nature of the work conducted within. Such

buildings would have a "definite effect for good ... upon customers and as an adver-
. h h . ,,31tisernent to tose w 0 pass tt.

CONCLUSION

In this happy blending of culture and commerce the outward form of the reinforced­

concrete factory building reiterates the organization of labor under wh ich it was cre­

ated and with which it operates. We see a political compatibility to the technical,

commercial, and aesthetic aspirations of the factory engineers.
We also see that "functionalism" can comprise not only a frank architectural

expression of the material nature of a building and an expression of a building's func­

tion, but also the builders' (hoped-for) function within a market or community.

To summarize: as they solved the practical problems of an expanding production
sector, the technical occupations forwarded a hierarchical vision of American indus­
try that reduced the autonomy and opportunities of the great majority of industrial
employees while establishing a secure niche for their own services. The introduction

of simplified and standardized production processes and goods displaced established
productive trades, created a broad stratum of low-paid positions that offered little hope
of training or advancement, and at the same time brought employment to university­

trained engineers." The enthusiasm of these experts for an overt expression of new

technologies and materials in the outward forms of buildings and manufactured goods

was not an accidental by-product of economic expediency and technical problem

solving but an expression of this new social order-eertainly modern in a narrow high­

cultural sense, but not necessarily progressive in any broader cultural sense. This origi­

nary aspect of the modernist aesthetic reflects what David Harvey refers to as

modernism's "real nether side," which lay, he writes,

in its subterranean celebration of corporate bureaucratic power and rationality,

under the guise of areturn to surface worship of the efficient machine as a suffi­

cient myth to embody all human aspirarion."
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To give less weight to the reinforced-concrete factory buildings, and other seemingly
mundane products of modern industrial enterprise, would be to shortchange drasti­
cally the ambitions of their creators, and deflect any possibility of understanding the
social alterations wrought by that enterprise.
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Many of these machines aregendered, if not sexed.

With product names like "Handy Hannah foot mas­

sager" and "Stenorette," they arefeminized machines

tba: projeet the desire to become female for the male

who controls them. Gthers are neuter, but made for

the domestic sphere controlled by women. There's a

whole sub-history of gender in these machines.

CARO L INE J O N E S

When I first showed Faraday 's, I had the idea that people would be overwhelmed by

all the noise and chaos- I thought they'd want to get out of there as fast as possible.

But most people stayed for quite a while, trying each appliance out, learning to

choreograph the switch matting-they'd stay no matter how noisy it got. I didn 't

choose that; in [act, I actually wanted to make something that wouldseem, weil,

a little more frighrening. And I do think thereare stillcertain eeriemoments , when

you're there by yourself- moments of uncenainty. You're not always sure that

you're triggering the machines; sometimes they seem to have lives of theirown.

So maybe we're not always the ones controlling our own technology; we're just

!Jart of a system, a circuit . And your body completes the circuit.

PERRY H O B ER M A N
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ARNOLD DAVIDSON

Miracles of Bodily Transformation, or,
How Sr. Francis Received the Stigmatal

I
n this paper I hope to show how the texts and images of St. Francis of Assisi's
stigmatization built on one another to provide a persuasive representation of rhis

miracle, a representation, that is, that would actually persuade thirteenth- and
fourteenth-century readers and viewers of its reality. A detailed examination of the

techniques and modalities of persuasion employed by these writers and artists can help
us gain access to a set of profound and wide-ranging stakes that were at issue in these
representations and were located at every level of culture. Thus, studying the strategie
intervention of discourse and painting in this historical context allows us to under­
stand why the battles fought around St. Francis's stigmatization were so intense and
long-Iasting, and why so many different resources of rhetorical and pictorial persua­
sion were deployed around this miracle.' No less historically signincant, since Francis's
stigmatization crucially contributes to making theologically and culturally possible a
whole new range of bodily miracles, understanding its representations is a cornerstone
in helping us articulate achanging medieval sensibility.

The stigmatization of Sr . Francis of Assisi allegedly took place on September 14,
1224. As a result of the fact that, and the way in which, this event has become so

firrnly lodged in the history of Western culture, it is all too easy to forget how extraor­
dinary, exceptional, and even unique an event it was initially considered to be. First of
all, it should be remembered that the vast majority of miracles found in the lives of
saints are healing miracles.' Considered overall, the miracles of saints are generally
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represented as falling into characteristic types, the prototypes of which are found in
the Bible, wh ich increases the authority of the miracle." However, there is no biblical
prototype for Sr . Francis's stigmatization. The word "stigmata" appears only once in
the New Testament, in Galatians 6:17, where Paul proclaims, "I bear on my body the
marks of Christ" ("ego enim stigmata Iesu in corpore meo porto") . Whether or not one
interprets this remark as referring to actual physical marks of ill treatment, there is no

evidence that Paul is referring literally to the five wounds of Christ. The context of
Paul's declaration makes it clear that the marks of [esus he bears are not to be taken
simply as outward impressions, like circumcision, but rather show symbolically that
the world has been crucified to him and he to the world." What is central is "the new

creation," the fact that Paul belongs to Christ, and these are what hi s "stigmata" mark;
they are not themselves Christ's wounds nor are they in any way miraculous.

St. Francis's stigmatization was represented, both textually and iconographically, as
a unique miracle, indeed a miracle greater than any other miracle . It marked, one
could say, a new stage in the his tory of the miraculous. Its purported novelty, its sup­

posed status sui generis, provoked deep ho stilitv and incredulity bv many different
groups of people. Other early-thirteenth-century cases of purported stigmatization
were unequivocally rejected by Church authorit ies, attributed to self-infliction, sur­
rounded by an air of scandal and even heresy,? Ta counter the doubts and denials con­

ceming Francis's stigrnatization no fewer than nine papal bulls were issued between
1237 and 1291, three of them in 1237 by Gregory IX, the great patron of the Francis­
cans, who canonized Francis in 1228.7 In his bull of April 11, 1237, Usquead terminos,
Gregory IX condemned a Cistercian bishop in Bohemia who had expressly denied the
stigm atization of St . Francis and prohibited its iconographical repre sentation. The
bishop had claimed that "only the son of the etemal Father was crucified for the salva­
tion of humanity and the Christian religion should accord but to his waunds alone a
suppli ant devotion.:" In censuring thi s bishop, Gregory IX referred to Christ's adorn ­
ment of Francis as "the great and singular miracle" ("grande ac singulare miraculum"),
words repeated by Alexander IV in 1255.9 Nor did papal defenses of the stigmata, in
response to widespread hostility, end in the thirteenth century. When the Domini­
cans, un able to counter the official approval of Francis's stigmata, put forth same of
their own members as having received this divine gift, they threatened the uniqueness
of the miracle worked on Francis's body. In the bull Spectat ad Romaniof September 6,
1472, Sixtus IV thus was led to prohibit the repre sentation of Sr. Catherine "cum stig­
matibus Christi . . . ad instar beati Francisci ." ("with the stigmata . . . in the likeness of
blessed Francis.,,)10 As late as 1522, the author of the Dialogo de! Sacro Monte della
Verna, Mariano da Firenze, was still defending the reality, the uniqueness, and the sin­
gularity of Francis's stigmatization . Ta a doubting Thomas's citation of Galatians 6:17,
invoking Paul as a prior case of stigmatization, the author responded th at Paul was not
speaking lit erally. This could be established from the fact that Paul is never painted
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with the st igmata: "Paul was painted without them: but as for Fran cis you see h irn with

the stigma ta."!'

These few exa mples already indicate how central visual representat ions were to

debates about the st igma tizatio n. Artistic representat ions played an important role in

the diffusion of the theme of Fran cis's st igmata, and opposit ion to the st igma ta often

too k the form of opposing such representati ons or mutilating those that already

existed." Chiara Frugoni 's remark in an article on the relati on between iconography

and fem ale mystical visions can be applied as well to the spec ific case of Fran cis's

st igmatizat ion : "Prec isely because the multitude of people are nourished on images

and not books- they go to church, look at paintings, hear the exegesis of th em in the

sermons, but don't dir ectly read the Bible-it is a world of images that is the nouri sh­

ment of their spiritual life.,,13 In order to understand Francis's st igmata and their role

in the history of miracles of bodily transformati on, we must make use of both images

and texts.

I will argue here, altho ugh the argument could be extended at even grea te r length,

that as Franciscan hagiography of St, Francis developed, representations of the st igma ­

tization focused on its unparalleled and wondrous cha rac te r and had the effect of

heightening its mir aculous sta tus. In response to recurrent doubts and denials, as well

as to more general hagiographical and political pressures, these representat ions were

mean t to stabilize the sta tus of the st igrnata, dispelling any hesitations about its be ing

a singular miracle, spec ial eve n wirh in the ca tegory of the miraculous. The productio n

of these textual and visual depict ions culminated in a virt ua l divinization of Fran cis,

port raying hirn as a figure whose st igmatizat ion marked him out as distinct eve n
among saints, viewing hirn as a new C hrist , an alter Chris tus.14 In turn, the presenta­

t ion of Francis as a new C hrist could not but provoke further hostility and incredulitv,

The first description of the st igma ta themselves, altho ugh not of the st igmatizatio n,
oee urs in the Epistola Encyclica of Brother Elias of O et ober 3, 1226 , anno uncing the
death of Francis:

And now I anno unce to you a great joy, a new miracle . The world has never
heard of such a miracle, exce pt in the Son of G od, who is C hrist our Lord . A lit ­
d e wh ile before hi s death, our brother and father appea red crucified, bearing in

his body the five wounds, wh ich are truly the st igma ta of C hrist. Hi s hands and

feet were as if punctured by nails, pierced on both sides , and had scars that were

the black color of nails. H is side appea red pierced by a lance, and often gave

forth droplets of blood."

Start ing with the claim tha t this is Ha new miracle," Brother Elias un ambiguously iden ­

tities Fran cis's wounds with the tru e stigmata ofChrist, thus at once demarcat ing Fran ­

cis's uniqueness in terms of h is bodily conformity to C hrist. Bodily similitude is here
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inextricably linked to proof of Francis's status. Although the passage from Galatians
is alluded to, we see that from the very beginning Francis's stigmata are interpreted

to have no precedent "except in the San of God, who is Christ our Lord." Elias's

description clearly implies that only Francis's side wound bled, while the apparent nail

waunds in his hands and feet have in themselves little of the miraculous about them,

appearing as blackened scars that might look like nails. Although the description

is certainly framed in terms of the greatness of the miracle, it does not itself in­

voke the miraculous structure of the wounds that will be so prominent apart of later

descriptions.

Tommaso da Celano's Vita PrimaS. Francisci, the first biography of Francis, written

between 1228 and the beginning of 1229, contains an extensive description of both

the stigmatization and the stigmata." Here are the most important relevant passages:

When he was staying in a hermitage, called Alverna from the place where it

stood, two years before he gave his soul back to heaven, he had avision from

God. There appeared to him a man, like a Seraph with six wings, standing above

him, with his hands extended and feet joined, fixed to a cross. Two wings were

raised above his head, two were extended for flight and two covered his whole

body.
When the blessed servant of the most High saw these things, he was filled

with the greatest wonder but he did not understand what this was supposed to
mean to him. Still he rejoiced very much, and was exceedingly happy because of

the kind and gracious look with which the Seraph looked at him, whose beauty
was beyond estimation, but at the same time he was frightened in seeing him
fixed to the cross in the bitter pa in of suffering. Francis arose, if I may say so, sad
and happy, such that joy and grief alternated in him. He anxiously meditated on
what the vision could mean, and for this reason his spirit was greatly troubled.

While he was unable to come to any understanding of it and his heart was
entirely preoccupied with it, this is wh at happened: the marks of the nails began

to appear in his hands and feet just as he had seen them before in the crucified

man above him,
His hands and his feet appeared to be pierced in the center by nails, whose

heads were visible on the inner side ofhis hands and on the upper part ofhis feet,

while the pointed ends protruded from the opposite sides. The marks on his

hands were round on the inner side and elongated on the outer, and small pieces

of flesh looked like the ends of the nails, bent and beaten back and rising above

the rest of the flesh. In the same way the marks of the nails were impressed on his

feet, and raised above the rest of the flesh. His right side was also pierced as if
with a lance, and covered over with a scar, and it often bled, and his tunic and
his undergarments were often sprinkled with his sacred blood. I7
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Thomas's description of the stigmata also states that only the side wound bled, but,
unlike Elias, his representation of the nail wounds takes on a truly extraordinary char­
acter. The wounds themselves assurne the appearance of nails, the nail heads and
points seeming to come out of the flesh. But not wanting his readers to think that
actual nails were driven through and left in Francis's hands and feet, he later makes it
clear that "it was wonderful to see in the middle of his hands and feet, not the holes of
nails, but the nails themselves formed from his flesh and having the color of iron ."IS
One is led to believe that a glance at Francis's hands and feet would produce the

impre ssion that real nails protruded from him, but on closer examination one would
see that his flesh was miraculously configured into the shape of nails.

Let me turn immediately to the representation of the stigmatization itself, making
only a few points that are most central to my argumen ts. First, I want to emphasize, as
other commentators have, that, according to Thomas, Francis's stigmata begin to
appear in his hands and feet after the disappearance of his vision "that he had seen a
little before in the crucified man.,,19 Second, Francis was standing when he received

the stigmata-he "arose." Third, Francis did not understand the meaning ofhis vision;
its significance was made known to hirn by the appearance of the marks of the nails

themselves. Fourth, Thomas gives us no causal account whatsoever, natural or super­
natural, of the appearance of the stigmata. He describes the vision, Francis's state of
mind, and the appearance of the marks of the nails . Nothing he says allows us to make

an attribution as to the proximate cause of the stigmata, and, specifically, he does not
designate the seraph as the cause . Finally, let me very briefly take up Thomas's repre­
sentation of Francis's vision.

The vision is of a man who appears as a seraph, his hands extended and feet joined
together, in a standard iconography of crucifixion, and he is affixed to a cross. The six

wings of the man-seraph are arranged so that two of them are extended above his
head, two are extended for flight , and two are wrapped around his whole body. The
most obvious source for the vision of a seraph is Isaiah 6, where Isaiah's vision of the
Lord on his throne includes seraphs who "stand in attendance of Him." Without here
tracing the narrative and iconographical convergences and divergences between Isa­
iah's and Francis's visions, I want simply to recall that although the New Testament
never mentions a seraph, Pseudo-Dionysius' Celestial Hierarchy places the seraph at
the head of the first rank ofheavenly beings, consisting first of seraphs, then of cherubs
and thrones. The seraph has "the highest place because he is placed immediately next
to God, and thanks to this proximity he receives divine revelations and iniri arions.I' ' "
Pseudo-Dionysius tells us that the seraph that appeared to Isaiah "was able to elevate

hirn to the sacred contemplation that allowed hirn to see, to speak in symbols the
highest essences placed under, next to and around God"Zl and that, specitically, "the
angel that had imparted the vision to him transmitted, as far as possible, his own
knowledge of the sacred mystery."n Furthermore, the seraph is "the principle that



106 ARNOLD DAVIDSON

comes immediately after God of all sacred knowledge and of all imitation ofHim" and
thus seraphim are the highest transmitters of divine illumination.t'

In his Ecclesiastical Hierarchy, Pseudo-Dionysius describes the seraphim as standing
in assembly around [esus, looking upon hirn and receiving his spiritual gifts." The
appearance of a seraph to Francis would have been a sign of a truly exalted divine

vision, avision conveying the highest divine illumination. Moreover, the derivation
of "seraph" from "burning," wh ich indicates "their fiery nature," and which can be

found in both Pseudo-Dionysius and Gregory the Great, will play an important role in
the mystical interpretation and symbolism of the stigrnatization of Francis." The
appearance of the seraph in Francis's vision is thus theologically overdetermined, and
we shall see that the iconography of the stigmatization raises even furt her issues of
interpretation.

The hrst pictorial representations of Francis receiving the stigrnata occur on two
enamel reliquaries from Limoges in 1230. 26 In every respect, except for the absence of
the seraph's cross, these earliest depictions faithfully reproduce the verbal account of

the stigmatization found in Tommaso da Celano's Vita Prima, the only account written
before 1230. In these enamels we notice first that unlike the vast majority of depic­
tions, the physical milieu of the stigmatization is not that of a mountainside; this
detail is explained by the fact that Tommaso speaks direcrly only of the "hermitage"
called Alverna, nowhere referring to the mountainside that appears in later accounts.
Moreover, Sr. Francis is standing, as in Thomas's account, his posture and gestures
those of the orans position of prayer. Francis faces the viewer, his head tilted upward
and toward the left, and he is obviously not looking at the seraph, who is placed
directly overhead. The seraph is in the sky, the celestial space being indicated by the
clouds and heavenly bodies that surround him. The seraph is depicted with six wings
arranged as Thomas describes them; he has four wounds, on his hands and feet but not
on his side, and he is not affixed to a cross. Francis bears all five wounds of Christ, rep­
resented by red dots, and, in contradistinction to the visual depictions that were
immediately to follow, the side wound is clearly visible. Most importantly, the artist of
these earliest images has tried to indicate that the vision of the seraph and Francis
receiving the stigmata are not contemporaneous. Not only the placement of the ser­
aph overhead, but, even more significantly, the fact that the scene of the seraph is sep­
ara ted from that of Sr. Francis by a red line etched in the metal, serves to represent the
temporal separation of the vision and the imprinting. This separation of the two

scenes, and the arrangement of the two figures, follows precisely Thomas's account.
We see no causal interaction between rhe man-seraph and St. Francis, and so no
depiction of the precise cause of the stigmata. These images articulate knowledge, but
they have their gaps.

The early and mid-thirteenth century produced a significant number of panel
paintings of the life of St. Francis. Here I will only briefly comment on the earliest
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panel painting of the life of St. Francis, signed by Bonaventura Berlinghieri and dated
1235 (a detail showing the stigmatization scene is in Figure 1).27 This painting, done
for the church of San Francesco in Pescia, contains six scenes from the life of St . Fran­
cis, including the first known paintings of Francis preaching to the birds and receiving
the stigmata. The background of the stigmata scene contains the hermitage men­
tioned in Tommaso da Celano, but the physical surroundings are those of a mountain­
side. It is possible that Berlinghieri knew that Alverna was a mountain, but, more

likely, the depiction of Francis on a mountainside was used to convey deep symbolic
significance. Three crucial events in Christ's life took place on mountains: the Trans­
figuration on Mt. Tabor, the Agony in the Garden on the Mount of Olives, and the
Crucifixion on Mt. Calvary. References to all three of these events were implicitly, and
sometimes explicitlv, incorporated into the paintings of St. Francis receiving the stig­
mata. In this case, I believe that I can show that the most obvious reference is to the
Mount of Olives. The seraph is depicted as described in Thomas, his wings red and
brown, but he is not fixed to a cross. He is looking straight ahead, not down at Francis,

and there is no real interaction or even emotional connection between the seraph and
Francis. However, a viewer who did not know the details of the story would have to
have concluded that the appearance of the seraph and the receiving of the stigmata

were contemporaneous, since Berlinghieri has telescoped the two separate scenes
without giving any indication that they were temporally distinct. This simultaneous
depiction of the seraph and Francis, the mountainside, and even Francis's praying pos­
ture makes this scene an unmistakable iconographical reference to Christ's Agony in
the Garden. A thirteenth-centurv viewer of this painting would have easily made this
reference, recognizing the adaptation of this scene to the Agony in the Garden as
specifically narrated by Luke. In the Lucan account, when [esus goes to the Mount of
Olives to pray to his Father, he is described as "having knelt down and prayed" and
"Then there appeared an angel from heaven to strengthen him"; finally, "gripped by
anguish he prayed more intensely: and his sweat became like drops ofblood that fell to
the ground" (Luke 22:41-44) .28Thus Francis kneeling and praying on a mountainside
when an angel appears to him, followed by an extraordinary physical transformation,
directly evokes this scene in [esus' life that occurs immediatelv before his betrayal,
arrest, and cruclfixion." Moreover, Francis is not standing in this scene. His prayer
gesture, kneeling with hands (almost) joined, is aposture that was not common until
the thirteenth century." The primary meaning of the joined hands, of recollection
and of offering oneself in concentrated surrender to God, especially in conjunction
with kneeling, was used to express intense devotion to the presence of Christ in the

Eucharist. 3I

Thus Francis's posture would indicate a great intensity of prayer. Francis's head is
raised and tilted toward the right, his eyes rolled back as if in devout meditation. He is
not looking at the seraph, but seems to be recollecting hirnself and giving hirnself up to



108 ARN OLD DAVIDSON

Figure J. Bonaveneura Berlinghieri , seigmanzation scene /rum Frarie ts of Assisi
(decail/rum upper !efe) , 1235, wood panel paiming, churcho{ San Frcncescc , Pescia.

God , exacrlv as Christ does at rhe Agony in rhe Garden. Furthermore. on ly during the
rhirteenth centurv did rhc prayer gesrure of kneeling with the hands joined become
common in the ieonography of the Agony in the Garden, as opposed to rhe earlier
represenratlons of Chrtst's prayer showing hirn with hands outstretched rather rhan
joined. Grearer focus on this episode in Chrtst's life in the th irteemh and fourteenrh
cent uries is, no doubr, relared to the increased theologtcal reflecrion on, and devorion
to, Christ's human ity. Wh ile the Agony in the Gard en, with rhe angel who comforted
Christ, served to humanize hirn, the sngmattzanon served to divinize Fraucis. Ber­
linghieri conmbutcs ro th ts divinization bv having Francis'sprayer on Alverna parallel
the lconography of Chrisr's prayer on the Mount of Olives. thus brilliantly adapt ing
rhe appearance of the Isiahean seraph ro a New Testament theme. The miraclc of the
stigmara is the culrninarion of Prancis's Iifeas he reenacts the life of Chnsr.
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The representation of the stigmata themselves, by four black dots on Francis's
limbs, is relatively understated compared with later paintings, although the marks are
unmistakably visible. This painting, while visually representing the fact of the stig­
mata, frames it by an interpretation of the whole event of the stigmatization, main­
taining this phvsical fact wirhin the spiritual significance of the event. Equally visible
is the absence in Francis's right side of any wound whatsoever. Indeed, none of these
early panel paintings depicts a wound in Francis's side, despite Thomas's description.

This absence, I believe, itself carries deep symbolic signiticance, having to do with the
symbolic import of Christ's own side wound. Following Tommaso da Celano but
adding their own innovations, artists' early representations of the stigmatization
exhibit the attitude of unparalleled importance that surrounded this miracle, an atti­

tude that would eventually make Christ the onlv possible parallel for Francis.
In light of what I have said about these early texts and images of the stigmatization,

how could one further increase its status as a miracle? How could one depict it even
more miraculously than these early representations did? An answer to this quest ion

can be found in the writings of Bonaventure and in the paintings of Giotto.
Bonaventure was commissioned to write a biography of St. Francis in 1260 at the

General Chapter ofNarbonne. This biography was completed by 1263 and in 1266, at
the General Chapter of Paris, Bonaventure's biography was officially approved. More­
over, a decree was passed ordering the destruction of all earlier biographies. Bonaven­
ture's Legenda Maior was decisively to influence almost all future representations, both
textual and visual, of Sr. Francis. Nowhere is this effect more evident than in
Bonaventure's discussion of the stigmatization. Here is the passage from Bonaventure
that parallels the one I have already cited from Tommaso da Celano. After describing
the "seraphic ardor of the desires" of Francis, Bonaventure writes:

On a certain morning about the feast of the Exaltation of the Holy Cross, while
Francis was praying on the mountainside, he saw a Seraph with six hery and
shining wings descend from the height of heaven. And when in swift flight the
Seraph had reached a spot in the air near the man of God, there appeared
between the wings the figure of a man crucified, with his hands and feet extended
and fastened to a cross. Two of the wings were lifted above his head, two were
extended for flight and two covered his whole body. When Francis saw this, he
was overwhelmed and his heart was flooded with a mixture of joy and sorrow. He

rejoiced because of the gracious way Christ looked upon hirn under the appear­
ance of the Seraph, but the fact that he was fastened to a cross pierced his soul
with a sword of compassionate sorrow.

He wondered exceedingly at the sight of so unfathomable avision, realizing
that the weakness of Christ's passion was in no way compatible with the immor­
tality of the Seraph's spiritual nature. Eventually he understood by a revelation
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from the Lord that divine providence had shown hirn this vision so that, as
Christ's lover, he might learn in advance that he was to be totally transformed

into the likeness of Christ crucified, not bv the martyrdom of his flesh, but by the

hre of his soul.

As the vision disappeared, it left in his heart a marvelous ardor and imprinted

on his body marks that were no less marvelous. Immediately the marks of nails

began to appear on his hands and feet just as he had seen them a little before in

the figure of the man crucitied . His hands and feet seemed to be pierced through

the center bynails, with the heads of the nails appearing on the inner side of the

hands and the upper side of the feet and their points on the opposite sides. The

heads of the nails in his hands and his feet were round and black; their points

were oblong and bent as if driven back with a hammer, and they emerged from

the flesh and stuck out beyond it . Also his right side, as if pierced with a lance,

was marked with a red scar from which his sacred blood often flowed, moistening
his tunic and his undergarments.Y

Unlike Thomas, Bonaventure describes Francis as praying on a mountainside , and does
not describe hirn as standing when he received the stigrnata. Like Thomas, Bonaven­

ture writes that the vision disappeared before the stigmata began to appear on Francis's

body ("As the vision disappeared ..." ". .. just as he had seen a little before"). As for

the stigmata themselves, Bonaventure follows Thomas in describing them as "formed

from the flesh itself," and even further increases, in ways I shall not discuss here, their
. 1 fi . 33rruracu ous con guration.
Tuming now to the most important differences between the Vita Prima and the Leg­

endaMaior, in the latter the subjective cause of the stigmata is the fire of Francis's love
consuming his soul ("the fire ofhis soul")." Bonaventure, for the first time, also attrib­
utes a causal role to the vision, wh ich acts as the, so to speak, objective cause of the
stigmata: "As the vision disappeared, it left in his heart a marvelous ardor and imprinted
on his bodymarks that were no less marvelous" ("et in came non minus mirabilem sigtio­
rum impressit effigiem") . Thus Bonaventure's causal attribution has two components:

the subjective state of Francis's soul and the objective nature of the vision itself that,

in some unspecified way, impresses the stigmata on Francis's body. As regards the

vision, Bonaventure does not speak merely of a seraph and a crucified man, but,

absolutely decisively for the later representations of the stigmatization, identifies this

crucified man with Christ hirnself. Thomas of Celano's "He rejoiced very much and

was exceedingly happy because of the kind and gracious look with which the Seraph

looked at him" is transformed into "He rejoiced because of the gracious way Christ

looked upon hirn under the appearance of the Seraph." The language of Bonaven­

ture's description is extremely important; the Latin uses the words "Christo sub specie
Seraph ." This phrase is highly signiticant because it echoes the language of the real
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presence of Christ in the Eucharist, which became dogma in 1215. In the Tree of Life,
Bonaventure refers to Christ "sub specie panis" and Aquinas expIains that although
Christ is really present in the Eucharist, he is seen not under his own proper species
(sub propria specie) but rather "sub specie panis et vini."35 Thus representing Francis as

having seen Christ "sub specie Seraph" reinforces the idea that Francis had avision of
the real presence of Christ, even if"under the appearance of the Seraph."

As Carlo Ginzburg has argued, in speaking of the Eucharist after 1215, one should
not merely speak of a contact with the divine, but of a presence of the divine in the
strongest possible sense of the word, a "sur-presence ." Next to this presence, other
manifestations of the sacred paled in cornparison.i? In light of Francis's own devotion

to the Eucharist, as expressed for example in the first Admonition ("And as he showed
himself in the true flesh to the holy apostles, so also he now shows himself to us in the
consecrated bread"), and of Bonaventure's insistence on the intensity of this devotion
("His very marrow bumed with fervor for the sacrament of the Lord's body ... tasting,

as if intoxicated in the spirit, the sweetness of the spotless Lamb, he was often rapt
in ecstacy"), the description of Francis's vision as of Christ sub specie Seraph serves
to emphasize the reality of the vision, exactly as if Christ were present "in the true
flesh.,,37

The new description of Francis's vision and the claim that the vision itself was an
agent of Francis's stigmatization are reflected in the iconographical transformations
that came in the wake of the Legenda Maior. Giotto (or Giotto and his assistants-I
leave problems of attribution aside) produced three paintings of Sr. Francis receiving
the stigmata: a fresco in the fresco cycle in the upper church of Assisi, an altarpiece
with predella for the Church of San Francesco in Pisa, now in the Louvre, and a fresco
in the fresco cycle for the Bardi Chapel in Santa Croce in Florence. All three paint­

ings merit detailed discussion, especially as regards their differences, but for my pur­
poses here I shall focus on the Assisi fresco, which is Giotto's first such painting, is
based directly on Bonaventure, and served as a prototype for many later depictions of
this scene (Figure 2). The Assisi fresco shows, I think it is fair to say, a perfect repre­
sentation of Christ sub specie Seraph. (The other paintings decrease rhis impression.)
The six wings of the seraph are arranged in the standard manner, although more of the
upper body is exposed, making it clear that there is a human form beneath the wings.
Although the face of the man is now faded, it is clearly Christ, his beard and hair as
traditionally depicted and his halo fully visible. As if to dispel any doubt whatsoever
about the nature of the vision, the caption to the fresco tells us that Francis "vidit
Christum in specie Seraphim crucifixi ." We are told in this caption that Francis was pray­
ing on the side of Mt. Vema when he received the stigmata, although his posture he re
is not that of any traditional prayer gesture. His hands appear to be in an orans-type
position, although he is kneeling on one knee. All commentators interpret this pos­
ture, and especially the position of the hands, as that required by the way in which
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Francis's reception of the stigmata is depicted. But they fail to remark that his hands
exhibit the gesture of wonder toward a miracle, and are in this respect an exaggerated
form of the gesture found in Giotto's painting of Francis and the cross of San Damiano,
where the moment depicted is that of Francis hearing the miraculous voice that
descends from the image of the crucitixion. Not only are the vision and the receiving
of the stigmata contemporaneous (as in the earlier iconographical tradition), but the
vision of Christ (under the appearance of the seraph) is also shown to be what 1have

called the objective cause of the stigmata. The caption again tells us that it was Christ
under the appearance of the crucitied seraph who "impressit in manibus et pedibus et
etiam in latere dextro stigmata eruds" and it goes on to identify these stigrnata as those of

[esus Christ. This is the first painting to depict the physical process of stigmatization,
five rays of light descending from Christ's stigmata to produce Francis's stigrnata.
There is no textual precedent at all for the depiction of these rays of light. They are, I
believe, a complete innovation of the artist. r" Although the luminosity of saints is
often used to represent a divinization of the soul and although some depictions of the
Transfiguration show rays of light descending to the disciples, it is unprecedented to
see rhese divine rays of light being used to, in effect, divinize Francis by wounding him
with the stigmatar" As extraordinary as these rays are, it is difficult to know how else
one could visually represent the impression of the stigmata on Francis's body by the
Christ/seraph. They are a modality of transmission that accurately captures a sense of
impressit, while at the same time emphasizing pictorially that these impressions are
supernatural. From this time forth, this objective cause of the stigmatization will be

continually depicted, while the subjective cause, Francis's buming love for Christ cru­
cified, will recede into the background, at least as far as visual representations are con­
cemed. And since one is he re trying to depict the miraculous, moreover a new and
singular and disputed miracle, then the visible, indeed tangible, manitestation of the
supematuraI is necessary. To depict the stigmatization after the vision had disap ­
peared, as the texts describe it , would decrease the effect of the painting as an unam­
biguous representation of the miraculous. And to fail to imagine the modality of the
transmission would allow doubts or questions about precisely how Francis received the
stigmata, doubts that are thoroughly dissipated by this painting. By depicting Christ
supernaturally and materially transmitting his stigmata to Francis, the miraculous

character of the stigmatization is made the focus of the painting. A viewer of this
painting could not have failed to have been filled with the wonder of this miracle. The
visual innovations of this fresco successfully and magnificently served this purpose.
Before I consider one further aspect of this painting, let me note that all five stigmata
are visible on Francis's body, including the wound in the right side seen through the

opening in his tunic.
Another major innovation in this painting, which also will have profound conse-
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F i ~Hre 2. Giauo, Basilica afS !. Froncis of Assur .
ca, 1300 , ivesco, church of San Frencescc , Assur.

quences for larer representations, conslsts of the figure in the lower nght-hand comcr,
Broth er Lee, 'I wim css prescnt at the vcrv evenr of Francis's stigmariaarion. Again ,
there is no textual preccdcnr Ol l 01 11 for ehe presence of anvone but Francis at rbc
stigmarization. All of the rexts have Francis praving alone on rhe mounramside. Of
cou rse. in hismsisrcnce on the realit v of rhe srigrnara. Bonaven rure was greatlv preoc­
cupied with the que..-snon of wirnesses. In Legenda Maior he had writ ten:
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Now, through these very certain signs not only corroborated sufficiently by two
or three witnesses, but superabundantly by a multitude of persons, God's test i­

mony about you and through you has been made overwhelmingly credible,
removing from unbelievers any veil of excuse, strengthening believers in faith,
lifting them with trustworthy hope, inflaming rhem with the fire of charity.40

Bonaventure, alluding to Deuteronomy 19:15 and Matthew 18:16-17, both of which
require the evidence of two or three witnesses to sustain acharge, transposes the con­

cern with witnesses from criminallaw to the authentification of miracles. In the case
of Francis's stigmata, we have confirmation not merely by two or three witnesses, but
rather confirmation "superabundantly by a multitude of persons."

In his sermon on St. Francis, preached in Paris on October 4, 1255, Bonaventure
refers to the plurality, the authority , and the holiness of the witnesses, and he goes on to
give a detailed explanation of why these stigmata could only have been miraculous. In
speaking of the plurality of witnesses, he tells us that "more than one hundred clerics
corroborated with their testimony" these marks on Francis's body." Bonaventure is
not overly preoccupied with distinguishing between those witnesses who saw the stig­

mata on Francis while he was alive, those witnesses who saw the stigmata on his bodv
after Francis's death, and any witnesses who might have seen the process of stigmatiza­
tion itself. He does, however, give us examples of the first and second categories of wir­

nesses, but nowhere mentions anyone who would have been an example of the third
type." Since Bonaventure considered the very form of the stigmata to be miraculous,
seeing them should have been sufficient to convince one that a miracle had tran­
spired, for one would have seen nails formed from Francis's own flesh. But even given
this miraculous form, how much more compelling would have been a witness to the
very event, testifving to the appearance of the Christ/seraph and to the transmission of
the stigmata, serving vicariously, as it were, to allow us to witness the event.

In fact, strictlv speaking, Brother Leo is not the first depicted witness of the stigma­
tization. In a painting from around 1280, done by a follower of Guido da Siena, Fran­
cis is shown kneeling on both knees, receiving the stigmata from a seraph (not
depicted as Christ) who is nailed to a cross. To his right are two small bears. One of
them seems undisturbed by the event, but the second bear is unequivocally depicted as
a witness to the stigmatization. Although his back is toward Francis, he has turned his
head as far as possible toward the left and is looking over his shoulder at the apparition

of the seraph. There is no way to interpret the unnatural posture of this bear except to
say that he is turning toward the event, straining his head to look at something that

has roused him.
Giotto's Assisi fresco does, however, give us the first depicted human presence

(besides Francis) at the stigmatization. Brother Leo is in a position to be a confirming
witness of what happened during Francis's stigmatization; he fulfills the role of the
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most proximate possible witness to the event, present while it takes place. It is as if in
additio n to Bon aventure's claims about the plurality, autho rity, and sanc titv of th e wit­

nesses, G iotto has added a claim of prox imity on beha lf of Francis's closest compan ion
and confessor. But even wh ile the fresco incorporate s the most possible proxi mate wit­

ness, the func tion of thi s witness remains ambiguous. Were Leo to look in front of hi m,
he would see Fran cis receiving th e stigmata; were he to look directl y above , he would
see th e upper part of the C hrist/seraph . But he is not wateh ing th e even t; he is reading.
He has thus become a potential or virtual witness, present at th e stigmatization and so
capable of seeing it as it happens, yet absorbed in reading, at least at thi s precise

moment apparently oblivious to the even t.
Al th ough I believe I could sho w th at Leo's reading carries profound symbolic signif­

icance, I will not here traverse the detailed hermeneutical path necessary to unc over
all of the layers of sign ificance . Most generally, th e contrast bet ween Franci s praying
and Leo reading invokes the contrast betwe en prayer and the study of sacred theology
made by Francis in hi s let ter to Anthon y of PaduaY (The most plausible hypoth esis is
th at Brother Leo is reading th e Gospel.) Furthermore, Bon aventure has Francis con ­
trast reading and studying with prayer "after the example of Christ of who m we read
that he prayed more th an he read.,,44As in C hrist's life, prayer takes precedence ove r

reading, so Francis prays on the mountainside while Leo reads, and Francis's praying
culmina tes in h is stigmatization, wh ile Leo's reading distract s him from avision of th e
supernatural.

At a more abstrac t level, the icono logy of thi s scene contrasts prayer and lack of
watchfulness, which can be represented eithe r bv reading or by sleeping. In some later
paintings Leo quite literally sleeps, while in others th e postures of sleeping and reading
are comb ined. So in the predella to Bellini 's Pesaro altarpiece, the witness to th e
stigmatization has his book propped up, but his head, heavy with sleep, rests on his
hand and his eyelids are closed . Lack of watch fulness, represented by sleeping, clearly
associates Leo, Fran cis's disciple, with the disciples of Christ, who slept during th e
episode of the Agony in the Garden, and who, in th e Lucan account of the Transfigu­
ration are also said to be "weighed down by sleep." So on th e one hand, whil e the
sleeping or reading of th e witness compromises hi s sta tus as a witness, on the othe r
hand , th ese very postures identify him with th e disciples of Christ. Therefore, th e
praying Franci s is even further identified, by contrast or in opposi tion to th e disciple,
with Christ H imself, of whom he becomes a living effigy.

As one might expect, it did not take long for Leo's virtual witnessing to be trans­
formed into actual witnessing. In Sassetta's often copie d painting, for exa mple, we see
Leo still with a book in his hand; but he is now watehi ng the even t of th e stigmat iza­

tion : no longer distracted by reading, his righr hand raised in wonder, one of th e tradi­
tion al signs of witnes sing a miracle. One could produce a multitude of examples of
depictions of the actual witness ing of the stigmat ization: seated witnesses, standing
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witnesses, witnesses hiding from Francis yet still viewing the event, witnesses spatially
contiguous to Francis, and witnesses depicted at some distance from him. What these
depictions have in common is the representation of an individual who sees what Fran­
cis sees, what we see depicted in the painting, and who reacts with the surprise and
awe that one would expect, precisely the emotions that the paintings are intended to
arouse in their viewers. Furthermore, if there could be one witness to the stigmatiza­

tion, nothing should prevent there from being more than one. And so, for instance, in
Domenico Ghirlandaio's fresco of the stigmatization in Santa Trinitä, Florence, prox­
imity of witnessing and plurality of witnesses have been, as it were, joined, so that we
see a number of witnesses viewing the stigmatization from different positions and dif­
ferent distances. All of these variations on the theme of witnessing, even with all of
their significant differences, have as their overarching aim to attest to the reality of the
miracle, to witness it and to allow us to witness it, and to convey symbolically Francis's
uniqueness as the image of Christ.

Another important conclusion that we can draw from this iconography concerns
the nature of the vision itself. According to a typology that goes back to Augustine,
visions are divided into corporeal, imaginative, and intellectual. Corporeal visions
involve an external sensible form; imaginative visions are sensible visions completely

circumscribed within the imagination; intellectual visions involve a supernatural con­
sciousness that is produced without the aid of internal or external impressions or
forms." None of the texts on Francis's stigmatization make direct reference to this
typology of visions. There is no doubt that the vision does not conform to the model of
an intellectual vision, but there has been much dispute about whether it should be
classified as an imaginative or corporeal vision. Many commentators have agreed with
Octavian Schmucki that the vision "did not affect the external but only the internal
senses, and therefore it neither had nor could have had true eyewitnesses.T" Although
I believe that Bonaventure's text describes the vision as a corporeal one, since only a
vision of that kind could impress the marks of the stigmata on Francis's body, it would
take a great deal of detailed exegesis to establish that conclusion." The iconography of
the stigmatization much more directly depicts the vision as a corporeal one. An imag­
inative vision, being produced in the beholder's imagination, could not be seen by
other people. If more than one person sees the vision, then it must be a corporeal
vision, whereby the object seen exists outside the people beholding it.48 Thus the wir­
nessing of the stigmatization by persons other than Francis testifies to the corporeal

nature of the vision. Here we have another reason to attend to the significance of the
description of the vision as "Christ under the appearance of the Seraph." It was widely

argued that after Christ's ascension to heaven, he no longer appeared bodily, since that
would have required him to leave heaven." He either appeared imaginatively (or
intellectually, of course) or under a species other than that ofhis own body, as when he

appears in the Eucharist under the form of bread and wine. Thus there would be no
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theological problem in having Christ appear to Francis corporally "under the appear­
ance of the Seraph" since although bodily present, Christ is not so sub propria specie .
As the iconography of the stigmatization develops and we find representations of the
vision that depict Christ, with little and sometimes no indication whatsoever of the

figure of the seraph, and that also incorporate actual witnesses, we are confronted with
a theological paradox. For either it is an imaginative vision, for which there could be
no witnesses, or it is a corporeal vision, and so cannot be avision of Christ Hirnself

under the figure ofhis own body. To represent other people witnessing Francis's vision,

which would require that the vision be corporeal, while at the same time making this a
vision of Christ sub propria specie, is theologically incoherent. But then there is no rea­
son why we should assurne rhat the iconography must be subject to all of the rigid con­
ceptual constraints of the theology. This situation makes Giotto's Assisi fresco all the
more brilliant in its combination of a (virtual) witness and of Christ unequivocally

"under the appearance of the Seraph."
We can arrive at a similar conclusion about the corporeal nature of the vision by

examining Giotto's Bardi Chapel fresco of the stigmatization. In this painting there is
no witness to the vision (except perhaps the falcon in the upper Ieft-hand corner) and

the Christ/seraph has become much more Christ-like and much less seraph-like. (He
is dressed as Christ was after the crucifixion, and his human bodily features seem to
take precedence over the angelic form represented by the wings.) Here the figure of
Francis itself attests to the corporeal nature of the vision. Francis is turning toward the
vision; the position of his legs and body indicates that he was praying with his back
toward the direction of the vision; at the moment depicted he is in the process of turn­
ing his entire body counterclockwise to face the vision. As the rotation and placement
ofhis right leg show, it is exactly as if, being disturbed bysomething behind and above
him, he has been caught in the awkward position of still turning to confront the
vision.i'' An imaginative vision would not provoke such an odd bodily posture; occur­
ring within the imagination, it would not have required Francis to turn in this abrupt
way. But ifsomething were bodily present, and Francis were turning to see what it was,
the position ofhis own body is easily understandable. Here again, even without repre­
sen ted witnesses, the iconography of the stigmatization helps us answer a crucial ques­
tion about the event: What kind of vision was it taken to be l

Sr. Theresa, in recounting her transverberation in chapter 29 ofher autobiography,

clearly takes the representations of Sr. Francis's stigmatization as the background liter­
ary model. The angel that appears to her is described as a seraph ("one of those angels
very elevated in the hierarchy, who seems to burn completelv with divine ardor"),

although she calls it a cherub, admitting that the angel did not tell her its name and

that there are many differences between angels that she does not know how to
express." But she is very insistent and unhesitant in emphasizing that this was a cor­
poreal vision:
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I saw next to me, on the left, an angel in corporeal form, something that I could
not see except in rare circumstances. Even though in fact angels often appeared
to me, I did not see them corporeally, but as in the vision of wh ich I spake before.
In this vision it pleased the Lord that I see the angel in such a way [i.e., corpo­
really] .52

This account is also good evidence that certain kinds of physical transformations
(transverberation and stigmatization are often linked, so much so that Teresa is fre­
quently placed on the list of those who have received the stigmata) were typically rep­
resented as produced by corporeal visions, even though from a theological point of
view, corporeal visions are not considered as elevated as imaginative or intellectual
visions. 53

One reason why the representation of the vision as corporeal turns out to be so sig­

nihcant is that various attempts to deny the miraculous status of the stigmata
depended on describing the vision as imaginative and then giving, in effect, a purely
psychological interpretation of the vision and its effects. Thus Petrarch in a letter to
Tommaso da Garbo from November 9, 1366, writes:

Concerning the stigmata of Francis, this is certainly the origin: so assiduous and
profound was his meditation on the death of Christ that his soul was filled up
with it , and appearing to hirnself to be also crucified with his Lord, the force of
that thought was able to pass from the soul into the body and leave visibly
impressed in it the traces.i"

Strictly speaking, Petrarch leaves the vision entirely out of account, and attributes
the stigmata to the power ofFrancis's thought. But his description allows no possibility
for any type of vision other than an imaginative one, and given widespread views
about the powers of the imagination, a psychologically interpreted imaginative vision
would have only contributed to the passage of the thought into the body. Even fifty
years before Petrarch, Petrus Thomae had to refute the arguments of those who saw
in the stigmata only the effects of Francis's vehemens imaginatio. 55 This kind of proto­

psychological explanation, tvpically invoking the power of the imagination, has its
culmination in Pomponazzo's De incantationibus, where he claimed that even if one

admits that Francis had the stigmata, they would not have been the result of a miracle,
but of the natural forces of an unbridled imagination.56

Such interpretations were made so much more inevitable by the fact that Bonaven­
ture's description of the stigmatization makes explicit reference to Francis's "fire of his
spirit" and his "marvelous ardor." The Fioretti, following Bonaventure, invokes Fran­
cis's "fervor," "mental fire," and "extreme ardor and flame of divine 10ve.,,57Although
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these descriptions were an essential part of what I have called the mystical interpreta­
tion of the stigmatization, it was all too easy to re interpret psychologically these mvsti­
cal states and to consider them as nothing more than excesses of the imagination.

Mystical claims about the transformative power of divine love could thus be detached
from their theological context and refashioned with the aim of undermining the
miraculous nature of the stigmatization. Of course, correctly theologically interpreted,
such claims were a crucial part of the account of the stigmatization; Francis's mystical

state constituted what I referred to as the subjective cause of the stigmata. Without

entering into the details of this mystical interpretation, one can understand how a
tension might develop between the mystical and the miraculous interpretations of the
stigmata, the result of too exclusive a focus on either the subjective or objective
causes. 58

Consider Giovanni Bellini's spectacular painting of St. Francis, now in the Frick
Collection in New York (Figure 3). Bellini's painting is, I believe, an exact representa­
tion of the moment when the stigmata begin to appear as described in the hagiograph­
ical texts. It accurately represents the "extreme ardor and flame of divine love" left in
Francis's he art as the disappearing vision left the stigmata imprinted on his body. It

perfectly portrays the mystical state that was the subjective cause of the stigmata. Ir
contains no seraph and, a fortiori, no representation of the causal process of stigmatiza­
tion, and there is no depiction of Brother Leo as a witness. All of these features are in
complete agreement with the description of the moment of stigmatization found in
the texts. But precisely because of the absence of the seraph, many historians have felt
it necessary to deny that this is a painting ofFrancis receiving the stigmarar" (I believe
that a reference to the just-disappeared Christ/seraph can be found through an exami­
nation of the shadows in the painting, but I shall not discuss that here.) The painting

has received three different titles: San Francesco neldeserto, San Francesco in estasi, and
San Francesco riceve lestimmate. It is as if the power of the iconographical tradition has
made it almost impossible to see the textual accuracy of this painting. Thus most art
historians have focused on the depiction of the landscape or on Francis's facial expres­
sion without seeing how the painting could be related to the receiving of the stig­
rnata. The only truth behind this reaction is to be located in the fact that however
accurate the painting is to the texts, it does not have the specihc effect of underlin­
ing the miraculous status of the stigmatization, its supernatural causation. A person
could view Giotto's Assisi fresco without knowing the textual details about Francis's

stigmatization, and be certain that he was witnessing the representation of a mir­
acle. Viewing Bellini's painting in ignorance of the texts, the spectator is certainly
moved and perhaps even recognizes, through Francis's countenance alone, that some­

thing of divine significance is transpiring, but he does not see the direct divine in­
tervention that authorized and guaranteed the special status of Francis's stigmata.



FiKUre 3. G iot'anni Be/Uni, Saint Francis , ca. 1480 , temt)('Ta and oil on poplar panel,
49" x 55 ~" ; / 24.4 an. x /4 1.9 an. The Frick CoUw icm, NeU' York.

Bellnu's painn na allows doubts and un certaint ies that Giot ro's docs not . and rhe [ W O

painr tngs visuallv exemplifv th e rensions that could resulr bcrwccn rhe mystieal and
miraculo us inrerpretunons of rhe stigrnata .

A satisfacrorv his rorica l and philosophical intcrprctation of the srigmara would
require takin g into account bo rh inrerpreta ttons, since rhe mvstical and rniraculous

drmcnslons of the sng mata horh arc ccntral to undcrstandmg its full significance. But
even purring aside composirlonal problcms about thc simulraneous visual representa­
non of thcsc two dirnensions, during rhc Mlddlc Agcs and Renaissance when thcrc
were so rnan v persistent doubr s about rhe realirv of rhe srigmara. a paint ing such as
Gtorro's-c-wirh Francis, a wimess, rhe Christ/seraph. and rhc causal intcracrion
between Francis and the vision prcd ucing rhe sngmara-c-was most effectivc in

add ressing rhese doubts directlv, For the unlenered. the doubts could be countcrcd by
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the forceful visual details of the painting itself. As Giacomo da Vitry wrote, "to lay
people it is necessary to show everything concretely, as if they had it before their
eyes.,,60 Moreover, by incorporating a recognizable iconography of the life of Christ

into the representation of the stigmatization and its consequences, as Giotto also does
in other frescoes in the Assisi series, it was possible to emphasize Francis's uniqueness
and his special proximity to Christ, as exemplified, above a11, by the fact that they, and
they alone, bore the stigmata of the passion on their flesh. Furthermore, if we are to
take the textual descriptions literally , Francis's stigmata were unlike any other future
stigmata. They were unique in character, never to be encountered again, miraculous
even among stigmata." Later descriptions of other stigmata, as we11 as later iconogra­
phy, do not rival Francis's from the point of view of the miraculous. Not a11 stigmata
have been created equal, and Francis, both historica11y and theologica11y, remains the
model to which a11 other examples must be compared.
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Lost Knowledge, Bodies of Ignorance,
and the Poverty of Taxonomy

as Illustrated by the Curious Fate
of EIos Pavonis, an Abortifacient

I
n a moving passage in her magnificent 1705 Metamorphosis insectorum Surinamen~

sium, the German-born naturalist Maria Sibylla Merian records how the African

slave and Indian populations in Surinam, then a Dutch colony, used the seeds of a
plant she identified as the f/os paccmis, literally "peacock flower," as an abortifacient:

The Indians, who are not treated well by their Dutch masters, use the seeds [of this

plant] to abort their children, so that their children will not become slaves like
they are. The black slaves from Guinea and Angola have demanded to be well
treated, threatening to refuse to have children. In fact, they sometimes take their
own lives because they are treated so badly, and because they believe they will be
born again, free and living in their own land. They told me this themselves. 1

This passage is remarkable for several reasons. First, it was written by a rarity-a Euro­
pean woman traveling on her own to record the bounty of nature. Warnen naturalists

were rare in the rush to know exotic lands; we know of only a few examples: Jeanne
Baret sailed with Louis-Antoine de Bougainville around the world disguised as the
male valet of Philibert Commerson, the ship's botanist and her fiance. 2 "A little vir­
gin" saved the English slave trader Richard Ligon's ship and crew by spinning thread
from a cargo of cotton to mend the sail.' Other warnen, like Lady Charlatte Canning,

collected as a sidelight to their main occupations as colonial wives, traveling where
their husbands happened to take thern, but these, again, were rarities."
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Merian's passage is also remarkable for what it reveals about the global polities of

plants in the early modern period-specifically the culturally induced loss of certain

craft-botanic knowledge traditions. In the explosion of knowledge generally associ­
ated with the scientific revolution and global expansion, European awareness of

herbai antifertility agents, such as Merian's flos pavonis, declined dramatically. Con­
trary to other trends, where naturalists assiduously collected local knowledge of plants

for medicines and potential protit, there was no systematic attempt to introduce into

Europe new and exotie contraceptives and abort ifacien ts gathered from cultures

around the globe. Mercantilist policies guiding global expansion did not define trade

in such plants as a lucrative or desirable business, nor did the great East and West trad­
ing companies often place women in the field.

The his tory of Merian's flos pavonis is interesting for what it reve als about contem­
porary European systems of botanical nomenclature. Historians of botany for many

years focused almost exclusively on the rise of systematics (scientific nomenclature

and classification) and underplayed the importance of economic, medieal, and other

types of applied botany. More recent history, by contrast, looks at enhancing our

appreciation of the connections between natural his tory and national economies,

exploring also botanists' attitudes toward non-European cultures.5 In the eighteenth

century, while economic and medieal botanists tended to value and collect vast stores

of local knowledges along with spec imens from diverse cultures around the globe, sys­

tem builders tended to discard local names of the plants, preferring to devise European

names and conceptual schema also for exotie plants. This development is epitomized,

as we shall see, in the linguistic history of flos pavonis. In the course of the eighteenth
century, the variety of names for Merian 's peacock flower-many of them East Indian
and emphasizing the plant's beauty-was reduced to a single term still used in terna­
tionally, Poinciana pulcherrima, a name commemorating a seventeenth-century gover­

nor of the French Antilles. As European taxonomists focused their attention
increasingly and exclusively on the abstract morphology and anatomy of plants, cu1­
tural and geographie connections were often abandoned.

FLOS PAVONIS: COLONIAL CONNECTIONS

Maria Merian was indeed bold to travel to Surinam in search of exotic insects. Moral

and bodily imperatives kept the vast majority of Europe's women close to home: the

German anthropologist [ohann Blumenbach was typical in warning that white

women taken to very warm climates succumbed to "copious menstruation, which

almost always ends, in a short space of time, in fatal hemorrhages of the uterus."?
There was also the often expressed fear that women giving birth in the tropics would

deliver children resembling the native peoples of those areas . The intense African

sun, it was thought, produced black babies regardless of the mother's complexion.
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Figure I . Maria Sibylla Merian with exorrc specmens brought [rom Surinam and
displayed ai the Stadthaus in Amsterdam , engra t-'ing bosed on portrair done in 1715 .

By prnnissioll of rhe Öffentliche Kunstsammlung, Kupferstichkabineu Ba. ~ el .

Despite wami ngs from rhe mayor of Amsrerdam, who had lost fOUTdaughtcrs in
Surinam, Maria Merian (Figure I) deposired her will and set sail in 1699 at thc age
of 52, only a decade afrer po lirica l uphcavals in tha r cc lorw left rhe governor dead,
shor bv his own soldiers. Maria was accompanied bv her daughter, Dcrothea, rrained
from an earlv age 10 work as her rnother's assisrant. Maria Merlan was not schcol ed, as
manv of Linnaeus's studcnrs would be, to be sent into the f ield. nOT had she been



cornmissioned [0 makc th c ioumcv bv a rrading companv or sciennfic socictv, as were
man y of rhe boranis rs in rhi s pcriod. Her in terest was self-gene ratcd and largclv sclf­
supporrcd, part of her litelong q uest ro find anothcr varicty of carerptllar as econorm­
ca llv sign if icanr as the silkworm. For two years she collected. srudicd, anJ drcw thc
insecrs and plan rs of rhc region .i

Despite her rarirv as a woman naturalisr, Merian's pracnces in thc field were by and

large similar to thosc of hcr male colleagues. Like Hans Sloane . her conremporarv and 01

furure prcsldcnr of Iondons Royal Socierv, she was keen ro collecr "rhc bcsr informanon"
conccrrung rhe exorlc plan ts and inscc ts shc encoun tcrcd from "books and the local
tnhabita n ts. either Eurc pean. lnd ian or Black .''''' Likc rhc asrrono mer Peter Kolh, who

wrore an carlv ethno logy of ehe Afncans ar th e Ca pe ofGooJ Hore, Merlan dcveloped
dcep friendships with scvcral Amorindians and displaced Africans in Durch G uiana

who served as her gutdes to dcsirable spcci mcns anJ providcd access rc dan gerous, often
impasstblc rcgions." Mcr ian also fo llowed the pracnce common ur to th at tim e of

retaining native narncs and reco rdi ng much eise thar native peoplcs rold he r about th e
planrs and animals she srudicd. In thc Introducnon ro her Meramorphosis, which shc
advc rtiscd as rhc "first and srrangcsr work done in America," she wrore: "the names of
rhe planes 1havc kepr as rhev were given by the nati ves and Ind ians in A merica.,,'11

Reliancc on local pcoplcs and their knowledge made sense as European trading com­
panies scn t naruralisrs inro Africa , lndia. C h ina, Japan, and rhc Americas (Figure 2) .
lt is rherefo re curious thar in th ts armosphcrc, whcrc vovagers often drrectlv t ran­
scribeJ plant s' nanvc namcs, Me rlan chose ro continu c ro use the Latin name for this

planr. jlos panmis (Figure 3).11 Givcn thar Merlan rcco rdcd rhe persona l expcricncc of

FiKUTe 2. MajorbuUlnical coilecttJTS btfore 1732.
Fmm WiUiam Steam , ~ B u Ul n ic al Explorarion to ehe Time of Linnaew ,"

PrnceeJings of rhe Linn ean Socie ry of LondllO 169 ( 1958) : 177.

cornmissionedradinradin

Explorar
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Figure 3 . Maria Silrylla Merian's Hos pavonis, which she desofbes es a nine·fooHaU
plant with briUiant ,eUow and red blossoms . Merian. Metamorphosts. plare 45.
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her informants in vivid detail, why did she not report a local Arawak or transplanted

Angolan or Guinean name for the plant? We da not know whether her informants

had a name for it, or whether the enslaved populations learned the name flos pavonis
from Dutch settlers or from Portuguese or Spanish traders. We da not know whether

slave warnen brought the plant (or its seeds) with them from their homelands, or sirn­

ply found it again in the Caribbean.

The gap between Merian's professed purposes and her naming practice raises inter­

esting questions about how plants and knowledge of plants circulated during the
golden age of European mercantile expansion. The original biogeographie distribution

of the flos pavonis is not known, though there are many camplex and convoluted possi­

bilities. The seventeenth-century traveler Richard Ligon reported having brought

seeds of the plant from St. [ago, in the Cape Verde archipelago off the west coast

of Africa, to Barbados in the West Indies; the nineteenth-century Swiss botanist

Augustin-Pyrame de Candolle claimed that it had its origins in India and was subse­

quently transported to the Caribbean. A 1991 book, Flora of Ceylon, suggests that it

was brought to southwest Asia from the Arnericas." Resolving this question of origins

is encumbered by the fact that we are not always sure to what plant a given name

applies.

How the seeds of this plant actually traveled, whether drifting bysea or on board a

merchant ship, we da not know; nor da we know how the knowledge of its uses spread.
Seeds and plants of various sorts were shipped for purposes of commerce, curiosity,

medicine, and food in this period. Dutch botanists in Ceylon, for example, shipped

chestloads of specimens (often in separate vessels to ensure safe arrival) to Durch
botanical gardens from late in the seventeenth century until late in to the eighteenth
cenrury.l' Europeans carried seeds of dietary staples everywhere they settled; even
their revictualing stations (the Cape of Good Hope, Sr. Helena's, Mauritius) were
stocked with imported European plants and livestock. Slaves were also sometimes
allowed to bring with them plant stocks used as foods or medicines. Renegade seeds
also traveled in the fadder of livestock or the soils of plants taken for cultivation."

Maria Merian may have chosen the name flos pavonis because she had seen this
tropical tree in Arnsterdam's ostentatious (by standards of the time) botanical garden,

the so-called Hortus Medicus. Specimens had been cultivated there from seeds

shipped from the West Indies as early as 1684. 15 The plant was known (though appar­

ently not as an abortifacient) in Europe since the 1660s and perhaps earlier. Most of

the European names for this brilliantly flowering plant associated it with the peacock.

Jakob Breyne, a Danzig merchant and sametime botanist, reported that in Ambon, an

island of Indonesia, the luxuriant tree was called crista pavonis, "crest of the peacock,"

for its "distinguished stamen ... that bursts forth to form the proud crest of the pea­
COCk.,,16 This flaming red, yellow, and orange flower was also called the flore pavonino
(peacock flower) and flos Indicus pavoninus .17 The Durch living in the East Indies
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called the plant "peacock tails" (paauwen staarten) and the Portuguese labeled it the
"[oula de pavan." Less poetically, the plant was sometimes known by the Latin frutex
pavoninus, or "peacock bush."I8

The peacock flower enjoyed other, even more exotic, names. Merian, whose knowl­
edge of Latin was weak, employed Casper Commelin, a friend and director of the
botanical garden in Amsterdam, to add bibliographical references to the text of her
Metamorphosis to plaee the Surinamese plants and insects she so elaboratelv recorded
and illustrated into the world of European classicallearning. What Commelin added
to her paragraphs discussing the [los pavonis was the term "tsjetti-mandaru," a Latiniza­
tion of the Malayalam name for the flower rhat also associated it with the peacock."

Commelin drew his information from the Hortus Indicus Malabaricus, a magisteri al
twelve -volume work compiled by Hendrik Van Reede tot Drakenstein describing 740
plants of Malabar (the region of southwest India where Vasco da Gama landed in
1498) published in Amsterdam between 1678 and 1693.20 In addition to the Malay­
alam term tsjetti mandaru cited by Commelin, Van Reede and his team presented
names in "Brahmanese" or Konkani (transcribed as tsiettia), Arabic, Portuguese, and
Dutch (Figure 4). Paul Hermann, a German medical officer who served in Ceylon for
the Durch East Ind ia Company and later taught botany at Leiden, also reported its
colorful "Zeylonese" (Sinhalese) name: monarakudimbiia.21

Van Reede's volumes are intriguing because, like Merian, Reede was keen to record,
compare, and contrast information about plants from diverse cultures and traditions.
Van Reede strived accurately to transcribe Malayalam and Arabic names because he
was eager to profit from older patterns of trade centered in the Indian Ocean and not
yet dominated by Europeans." Production of Reede's massive work was driven not by
"a love of plants over riches," as Linnaeus would express his ideal of botanical
researches a half century later, but by economic and political needs specific to Van
Reede's situat ion ." Van Reede was not a botanist (something for whieh he feit corn­
pelled to apologize in the third volume ofhis magnumopus): he was a military man and
colonial administrator, commissioned by the Durch East lndia Company to seize Mal­
abar from the Portuguese (Figure 5) . As governor of the region from 1670 to 1677, he
seeured local contracts for trade in pepper, pearls, coconuts, rice, the areea paIm (the
nuts and leaves were used for betel chewing) , cardamom, ginger, bananas, teak, and
sandalwood, leaving hirn little time to pursue his botanieal interests." His authority as
governor, however, was cruci al to the success of this "big science" project; only an
administrator of Van Reede's stature could command the necessary resources, con­
tacts, and personnel to mount a venture of this magnitude.

Van Reede's text presents a wealth of information about plants, ranging from how
they smell (the [los pavonis smells like honey) to how they grow, to the history of their
names and-for hirn of crucial importance-their value to commerce and medicine.
For Van Reede, loeal medicines were of vital importance to the Dutch occupation of
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Figuu 4 . Hrndrick Van Reede's tsj ött l-ma nd äru , the Malayalam name {ar u·hat
Merian caIkd rhe flos pavonis. The name is given also in Arya..urh and Arabic scripr.

(The handwriuen Latin neme, Caesalptnta pulcherimma, wa.<i probably added in
rhe rwentiethcentury.) The tes i indudes names in "Brcmmese" ur Konkani ,
PortuRUese, and Duteh. Van Reede , Hortus Malaba rtc us. tl(JI . 6 , plate 1.

lndla. Management of the colonies rcquircd rnedical expettisc and reliable pharma­
ce urtcals, anJ medicincs ship pcd from Am stcrdam were expensive and ofren spoilcd
in transit. Europenn materia medica ofren proved meffectual agatust rhe beribc ri,
dvsenrerv, cholera, jaundlce, and malaria plaguing whi tc colonisrs in tropical areas.
Van Reede's major goal was to documenr local remedies thar mighr prove uscful
against Europeans' ailments. His Horne Malabaricus also served hirn as a weapon
against his Durch East lndia Companv rival, Rijklof van Griens, Sr.. thc govemcr in
Ceylon . Van Goens aspired ro make Ceylon Cl Durch colonial r ower secend onlv to
Java. Van Reede's Her res Malabaricus was calculared ro convince Company offic lals
rhat Malaber. not Cey lon. was the more profitab le parr of Sourh Asia."
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Figure 5. The imperial[ace of boran)'. Hendrik Van Reede ror lJrakemrcin is porrrayed
as Cmnmissioner-Gencralof the Dutch Easf Indies Company in Asia. He is shown

in full annor and wears a cur/ed U'ig. Van Reede, Hortus Malabancus. ml. 9.
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To compile his complex text, Van Reede employed at least twenty-five men from
many distinct cultures and two different continents. His pursuit of economic and med­
icinal botany led him to three "venerable" Brahmans, "Gyrnnosophists by birth and
religion," who had collected "through their slaves" the names, medicinal powers, and
virtues of the plants described in their book Manhaningattnam . The botanist K. S.
Manilal, working in Calicut (the Kerala seaport from which calico takes its name) has
been unable to locate this or any other medical text predating the Hortus Malabari­
CUS .

26 Reede also contracted with a Vaidyar physician by the name of Itty Achuden
(belonging to the lowly Chogans, a caste known as "tree climbers") to provide infor­
mation regarding the medicinal powers of the plants from local ayurvedic practices;

Achuden selected the plants that were to be drawn for the book, and reported their
names and uses." For conversing with these diverse local experts, Van Reede retained
a Portuguese employee of the Dutch East India Company as the official interpreter for
the project. The Dutch used Portuguese to converse with the Malayali; Malayali of
mixed Portuguese descent and Malayali Christians rarely spoke Durch." Van Reede
also engaged a number ofEuropeans (mostly Dutch) in both Malabar and Amsterdam

to illustrate, order, and edit the manuscript, to render it into Latin, and to provide ref­
erences to classical European and Arabic botanical sources . As the historian Richard
Grove has recently argued, the Hortus Malabaricus was "a profoundly indigenous text,"
a compilation of South Asian botany without equal.29

Van Reede's Hortus was ranked by Linnaeus as one of the two greatest works con­
tributing to his own work in systematics (the other was the Oxford botanist Dillenius's
Hortus Elthamensis).30Despite this accolade, the wealth of culturally local knowledges
embodied in Van Reede's project-and typical also of Merian's contemporaneous
text-was not to become the central focus of European high botany. In the process of
creating "universal" systems of botany, botanists often dislodged plants from deep cul­
tural matrixes.

Maria Merian's and Hendrik Van Reede's purpose, we have to keep in mind, was to
collect for the sake of medical and economic utility, not to classify for the sake of
establishing a universal "system." Merian expressly refused to "classify" her plants. Dis­
cussing her Metamorphosis, she wrote, "I could have given a fuller account, but because

the views of the leamed are so at odds with one another and the world so sensitive, I
have recorded only my observations.,,3! In 1694, Merian's flos pavonis was included

wirhin [oseph Pitton de Toumefort's abstract typology-the classitication widely
regarded tod ay as one of the forerunners of modern svsternatics. Toumefort, director of
Jardin du Roi in Paris, placed the plant in his Class 21, Section 5, encompassing "trees
and shrubs with red flowers and seed pods." As was typical of the new schema, Tourne­
fort's classification focused on the physical characteristics of the plant, in this case the
corolla and the fruit . The plant's Asian connections and its medical uses-both of
which had played a significant role in earlier European accounts-were not discussed.
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A long-standing narrative in the history of botany has ernphasized a kind of libera­
tion from the practical, usually medical, focus of premodern botany. William Stearn,
for example, describes the rise of modern botany as the notion that "knowledge about

plants as plants has a value of its own apart from economic or medical considera­
tions.,,32 Several botanical traditions coexisted in the eighteenth century and later

became distinguished more sharply into applied botany, including economic and med­
icinal botany but also horticulture and agriculture, and what we today caIl theoretical

botany, especiaIly nomenclature and classification. In fact, however, these traditions

often merged in a single boranist. Tournefort and Linnaeus, celebrated as "fathers of

modern borany," also coIlected abroad. Tournefort gathered some 1,356 plants, includ­
ing wild madder, marigolds, violets, valerian, dwarf cherries, exotic irises, and dragon­

head, while traveling through Levant on a pilgrimage to study the reputed marvels of
Mount Ararat (where it was believed Noah's Ark came to rest) .33 Linnaeus's enthusi­

asm for the fauna and flora of Lapland is weil known. He also expended considerable

energy trying to grow economically profitable plants, such as Chinese tea, in Sweden

to enrich the coffers of his "fatherland.,,34 Nomenclature and classification were not,

in other words, the cardinal interest of early modern botanists.

Ordering principles were necessary, of course, to make sense of the many new mate­

rials flooding Europe. The number of plants known to Europeans quadrupled between

1550 and 1700; Linnaeus alone catalogued some six thousand species in his Species
plantarum. The question was what form that "sense" would take. European classitica­

tion developed along a trajectory that relied primarily on morphology (in his 1737
HortusCliffortianus, Linnaeus distinguished flve varieties of Poinciana according to leaf

shape) and sexual distinctions (in later texts Linnaeus included the Poinciana within

the class Decandia, having "ten husbands" or stamen, and the order Monogynia, "one

wife" or pistil) . And Latin became the international language of abstract systematic
botany.

William Stearn has suggested that Latin was chosen for international communica­
tion between scholars precisely because few women read it .35The claim may confuse
cause and effect, but it is hard to deny that the Latin developed by botanists could
have been different. Classical Latin was made and remade in this period-new terms
introduced, others stabilized-to suit botanists' purposes. Botanical Latin might have
incorporated customary names from other cultures as plants from those cultures

entered Europe. But this did not happen. In the process of anchoring Merian's /los
pavonis (Van Reede's tsjetti-mancIaru and Herrnann's monarakudimbiia) in the European

world, Tournefort devised a wholly new name, Poinciana pulcherrima-the name that

celebrates his countryman and governor of the French Antilles, Louis de Louvilliers

Poinci.36Linnaeus approved of this name, and it is still in use today."

Tournefort's name thus celebrated French colonial rule in the Caribbean rather

than the plant's own virtues, its East Indian heritage, the peoples who used it, or those
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who "discovered'' it or supplied Europeans with information about it-all of which

were featured in other names given at one time or another for the plant. Following
Tournefort's lead, Linnaeus mentions only that the plant grows in the Indies (appar­
ently both East and West) and under the sign of Saturn, for its woody characterr"

In his effort to stabilize botanical nomenclature, Linnaeus in 1737 ruled that

"generic names not derived from Greek or Latin roots are to be rejected.l'" Expressly

targeting Van Reede's Hortus Malabaricus, Linnaeus declared all foreign names and
terms "barbarous" (though for some reason he preferred these barbarous names to what
he considered the "absence of names" in Merian's account of the plants of Surinam,
the other text he mentioned)." Linnaeus's extensive rules for botanical nomenclature

banished many things: European languages except for Greek or Latin; religious names
(he did allow names derived from European mvthology); foreign names; names invok­
ing the uses of plants, names ending in -oidesj names compounded of two entire Latin
words: and so forth. Linnaeus retained "barbarous names" only when he could devise a

Latin or Greek derivation, even one having nothing to do with the plant or its origin.
Datum (a genus in the potato family) he allowed, for example, for its association with
dare from the Latin "to give, because it is 'given' to those whose sexual powers are
weak or enfeebled."41

To fill the void created by his many expulsions, Linnaeus promoted "as a religious
duty" generic names designed to preserve the memory of botanists who have served
well the cause of science. Men immortalized in the Linnaean system included: Tourne­
fort (Tournefortia), Van Reede (Rheedia), the Commelins (Commelina) , and his own
modest self (the Linnaea is a small flowering plant indigenous to Lapland). Discussing
this practice, Linnaeus asserted that such men were martyrs to science, having suffered
wearisome and painful hardships in the service ofbotany. First of the beleaguered "offi­
cers in flora's army" was hirnself: "In my youth I entered the deserts of Lapland. . .. I
lived on onlv water and meat, without bread and salt. . . . I risked my life on Mount
Skula, in Finmark, on icy mountains and in shipwreck.T'' Linnaeus also promoted
generic names celebrating European kings and patrons who had contributed to the
cost of oceanic voyages, botanical gardens, and textual illustrations. There were, of

course, exceptions. Linnaeus named the genus Quassia after the African slave in Suri­
nam who successfully developed it as a medication against fevers. And Linnaeus
derived the family name, Monsonia, to honor Lady Anne Monsan for her contribu­

tions to botany."
For the most part, however, in his reform of botanical nomenclature Linnaeus

broke the ties with other cultures that naturalists such as Van Reede and Merian had
established. Linnaeus's nomenclature highlighted instead the deeds of great men of
European botany. The French botanist Michel Adanson, working same years after
Linnaeus, pointed to the absurdity of Linnaeus's naming a colonial plant Dillenia after
Oxford's johann Dillenius rather than retaining one of its traditional narnes."
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IGNORANCES EMBODIED

The naming and renaming of Merian's flos pavonis involved a complex politics of
which she herself was largely oblivious. She was, however, very much aware of another
aspect of the politics of this plant: its role as an abortifacient. Merian penned her

report of the abortive qualities of the flos pavonis at a time when knowledge about
abortifacients and contraceptives within Europe was under attack. This body of

knowledge-Iong a trust that passed among midwives, wise women, mothers, daugh­
ters, and neighbors-was not destined to become apart of academic botany or medi­
eine as these disciplines developed in the eighteenth and nineteenth centuries.
Knowledge of anrifertility agents became more secretive, discussed in euphemisms and
in code, and almost always behind closed doors .45

In her passage about abortion, Merian teIls us that she learned about the abortive

virtues of the flos pavonis directly from the enslaved females of Surinam. Interestinglv,
Hans Sloane, working in jamaica a decade before Merian's voyage to Surinam, also
reported the abortive qualities of a (different) plant he called the "flour fence ofBarba­

dos, wild sena, or Spanish carnations." He mistakenly took this plant to be the same as
that wh ich Merian described, and cited her work in an appendix to his book (the flar,
broad seedpods of the two plants are quite distinct)." Sloane should perhaps not be
taken too severely to task for his error; the history of the flos pavonis is fraught with
ambiguities: a 1981 botanical atlas lists two Latin and up to forty-two common names
used wirhin Central America for this particular plant.47

Sloane compared his "flour fence" to savin (Juniperus sabina) , a shrub widely re­
garded at that time as the most powerful herbaI abortifacient in Europe . How did he
proeure information about its uses? Apparently not from a text: Sloane does not cite

previously published sources, such as Van Reede's 1678-1693 Hortus Malabaricus .48

Curiously, Van Reede's work, specificallv designed to document the medicinal virtues
of plants, did not mention the peacock flower's role as an abortive. The tsieui mandaru
(now more commonly transcribed as settimandaram) is known today as an abortifa­
cient in Malabar, where it is the bark and not the seeds (as Merian reported) that are
prepared for this purpose." The twenty-five men working on Van Reede's project may
not have had access to this information, though the slaves involved (sex not specified)
may well have; much of the coIlecting and cataloguing for Garcia de Orta's well­
known 1563 Coloquios dos simples e drogas . . . da India, for example, was done by a
Konkani slave girl, known only as Antonia.l'' Most likely, Sloane received an indepen­
dent report of the abortive qualities of his "flour fence" from the inhabitants of

Jamaica or one of the other islands he visited. Certainly, the flos pavonis is still today
known in Central and South America as an emmenagogue (rnedication that induces
the menses) and abortifacient-here the flowers are considered the effective part."

Sloane may well have encountered slave women who had aborted their embryos, a
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practice sufficiently common in the Caribbean to alarm plantation owners. West
Indian slave populations generally did not reproduce themselves in this era; plan­
tation owners were continually forced to purehase new slaves from Africa.52The low

rate of natural increase among slaves seems to have been due, among other things, to
amenorrhea and sterility among female slaves caused by hard labor and poor living
conditions. The disruption and separation of families must also have given slaves little
desire to bear children. Abortion and contraception were also recognized as a form of
resistance among slave women. As early as the sixteenth century, Spanish friars

recounted how enslaved Indian women killed the infants in their wombs by means of
"well-known plant poisons.T:' lohn Stedman, the inveterate observer of colonial Suri­
nam, recorded that slaves used green pineapple to induce miscarriage and spite their
masters.54 Abortifacients used in the West Indies included yam, papaya, mango, Bar­

bados pride (yet another name for Merian's [los pavonis), wild passion flower, and wild
tansy. The cotton root was sometimes used by slaves in the southern United States for
such purposes, though fertility rates there were not remarkably 10w.55 Abortion and
infanticide among slaves was considered so damaging to plantation property and prof­
its that all slave medicines were outlawed in French possessions in the 1760s. Birth
control was only one of several issues here-slaves had also been known to poison the

1· f h . 56water supp ies 0 t err masters.
While both Merian and Slo ane mentioned abort ifacien ts, only Merian emphasized

the importance of this plant for the physical and spiritual survival of the slave women
of Surinam. Slaves in Surinam endured extreme brutality : Stedman (in the 1770s)

reported a "revolted negroe" hung alive upon a gibbet with an iron hook stuck through
his ribs, two others chained to stakes and burned to death by slow fixe, six women bro­
ken alive upon the rack, and two slave girls decapitated.V While Sloane was well
aware that slaves "cut their own throats" to escape such treatment, he did not see his
"flour fence" in this context. The future president of the Royal Society of London
wrote rather drily, "it provokes the Menstrua extrernely, causes Abortion. etc. and does
whatever Savin and powerful Emmenagogues will dO.,,58

Sloane's discussion of abortion reveals the growing conflict between doctors and
women seeking assistance in this matter. Concerning his service as physician to the

governor in [amaica, he wrote:

In case women, whom I suspected to be with Child, presented themselves ill,

coming in the name of others, sometimes bringing their own water, dissembling
pains in their heads, sides, obstructions, etc. therby cunninglv, as they think,
designing to make the physician cause abortion by the medicines he mayorder
for their eure. In such a case I used either to put them off with no medicines at

all, or tell them N ature in time mighr relieve them without rernedies, or I put
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them off with medicines that will signifie nothing either one way or other, till I
be furthered satisfied about their maladw"

He finished with astriet warning: "if women know how dangerous a thing it is to cause

abortion, they would never attempt it.... One mayas easily expect to shake off
unripe Fruit from a tree, without injury or violence to the Tree, as endeavor to proeure
Abortion wirheut injury or violence to the Mother," The few learned men who did
discuss antifertilitv herbs in the seventeenth and eighteenth centuries usually did so in
order to warn about their dangerous consequences.i" Sloane hirnself no ted that when
an abortion was absolutely necessary to save the life of the mother, "the hand" was

generally preferable to herbal preparations.
It is undear who might have sought out Sloane's services in this regard . Caribbean

plantations generally had a hospital for slaves run by a female of this dass (who

employed medical traditions carried with her from Africa), several younger aides
(rnostlv female), and a midwife (either slave or free) . These hospitals were commonly
supervised by a local white surgeon who visited only twice a week." lt was commonly
known that the "herbs and powders" slave women used for abortion were obtained
from healers known as "obeah men and women." Concerning slave abortions in
[amaica in 1826, Reverend Henry Beame wrote, "white medical men know little,
except from surrnise.T"

I do not want to make too much of the contrast between Sloane and Merian. Mer ­
ian, to my knowledge, discussed only one abortifacient. Her chief interest was insects,
and she described plants primarily in their relationships to them (in the passage cited
at the beginning of this paper, she devoted an entire paragraph to the caterpillars liv­

ing off the plant's leaves) . Whether women "do science differently" is currently a topic

of heated debate; distinctions, however, should not be drawn too sharply between
individual men and women scientists, Many Europe an women-plantation owners or
governors' wives, for example- had little interest in their newly adopted countries,
and most came and went without collecting any information from the indigenous pop­
ulations or cultivating any special sympathies toward the women of the region.

Larger historical forces, however, can make gender an important factor. Although
they differed in their attitudes toward abortion, Merian and Sloane were unusual in
providing knowledge about abortifacients from abroad.63 Colonial administrators
such as Van Reede were most often interested in medicines that could protect traders,
planters, and Trading Company troops-among whom few women were found. In
the colonies, abortion among slave populations was seen by colonial administrators as
a clear threat to plantation property. Even in Europe, mercantilist expansion man­

dated pro-natalist policies celebrating children as "the wealth of nations, the glory of
kingdoms, and the nerve and good fortune of empires.T" In such climates, agents of
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botanical exploration-trading companies, scientific academies, and governments­
had little interest in expanding Europe 's store of antifertilitv pharmacopoeia. More­
over, customary divisions in physical and intellectual labor within Europe had long
left fertility control in women's hands.i" Though physicians such as Sloane occasion­
ally reported on abortifacients, few had intimate knowledge of such practices. Effec­
tive use of the plants required knowledge of the parts of the plant appropriate for use
(its root, sap, bark, flowers, seeds, or fruits), the proper time for harvesting, when to

administer the drug within the woman's cycle and in what relation to coitus, in what
amounts and with what frequency, and so forth. Male physicians also may not have
had easy access to women abroad, who were usually the keepers of this knowledge.

As medical men gradually displaced midwives across Europe, the use of herbal
abortives and contraceptives declined among the general population/" Pregnant
women lost their traditional prerogative to judge for themselves when "ensoulment"
took place-that is, when they trulv were with child." Stares began to overturn the
tradition Aristotelian notion that early abortion was acceptable, even encouraged,
when the mother's health was in danger.

Though threatened, the use ofherbal antifertility agents did not disappear entirely.
Despite priestly admonitions and legal warnings, these practices continued-though
more and more hidden from public view. Court records in earlv modern Italy speak of
aborted embryos pushed into cracks in church walls or thrown into cemeteries.f An

unusual set of records gathered in seventeenth-centurv Lancashire, England, reveals

an abortion rate varying between ten to thirty per one thousand live births: the rate of
unrecorded abortions would most certainly be higher/" Common abortifacients (rue,
savin, squirting cucumber, and pennyroyal) were increasingly discussed in code as
"menstrual regulators," as herbs to "promote the menses," "bring down the flowers,"
"purge the courses," or "restore menses obstructed.l' " While knowledge about antifer­
tility agents was dying in Europe, it was still available to women, at least behind closed
doors.

Merian's flos pavonis participated in both a revolution in the history of botany and a
transformation in the history of the body. At a time of rapid expansion of science more
generally, European knowledge of antifertility agents waned. Gender politics lent rec­
ognizable contours not to a distinctive body of knowledge" but, in this instance, to a
distinctive body of ignorance. Ignorance is often not merely the absence ofknowledge
but, as Robert Proctor has suggested, the project of protracted cultural struggles. f Bod­

ies of ignorance, in turn, can mold the very flesh and blood of real bodies. European
women's loss of easy access to contraceptives and abortifacients curbed their reproduc­
tive and often professional freedoms. An image of upper- and middle-class women
developed that celebrated them as both angels in the horne and feeund beings hope­
lessly subservient to the beck and call of nature. The curious history of the flos pavonis
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shows how voyagers selectively culled from the bounty of nature knowledge respond­

ing to national and global policies, patterns of patronage and trade, developing disci­
plinary hierarchies, personal interests, and professional imperatives. In the process,
much useful kn owledge was lost; many bodies remained ignorant, and still other bod­

ies, ignored.
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CAROLINE A. ]ONES

The Sex of the Maehine:
Meehanornorphie Art, New Wornen,

and Franeis Pieabia's Neurasthenie eure

INTRODUCTION
Almost immediately uponcoming to America it flashed on me tha:thegeniusof the
modem world is in machinery and that through machinery artought to finda most
vivid expression. . . . The machine has become morethana mereadjunctof life. It
is really apart of human life . . . perhaps the very soul. . . . 1haveenlisted the
machinery of themodem world, and introduced it intomy studio.

- F RANCIS PICABIA, 19151

Picabia's vision of machines as "the very soul" of human life characterizes both the
eighteenth-century search for a perfect automaton as we11 as the late-rwentieth­
century tropism toward the utopian cyborg (and, per Donna Haraway's essay in this
volume, the digitized weilspring of Life Itself). In this essay, however, I want to look at
something considerably baser than the soul: I want to question the presumptive sex of
the machine, the construction of "knowing" machines that are imagined to function

down to the level of corporeal reproduction.

The central problem I want to examine is not the experience of living bodies as
they intersect with, generate, or labor through the machine; at issue here is instead

the sexing of machines in the twentieth-centurv cultural imaginary. It is apremise of
this paper that relations of power, labor, and capital are played out in the realms
of machines, men, and women on an internal and "capillary" level.' As in a11 such
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capillary dynamics, the capillary level of the machinic imaginary is powerfu11y

inflected by the differential relations of sex and gender, and it is sornething of a truism

that technology has largely been constructed in Western society as male, which is to

say, technology "expresses and consolidates relations among men."} At the same time,

specific machines are experienced or fantasized as women, and the seductively female

Android has increasingly replaced the lumbering Golems and Frankenstinian male

monsters of yore. Such basic coordinates map the terrain in which I want to operate.

My hope is to open the cultural imaginary of the machine to close analysis bv examin­
ing a special case : early-twentieth-century artistic constructions of the female or
ambiguously gendered machine.

Within this earlv-twentieth-century art world, I will be focusing primarily on a

reading of some early works by modernist Francis Picabia (1879-1953) that reveal an
instability in the role of technology in culture. Rather than a fixed relation, these

show a shifting, heterogeneous, hybrid system of interconnections and productive

metaphors. Much of this art emerged during Picabia's treatments for acute neurasthe­

nia, presenting a key axis of my inquiry. Were the instabilities in the sex of Picabia's

machines asymptom ofhis neurasthenia? Or were they representative of the new imag­

inary necessitated by the neurasthenie eure, products, as it were, of his temporarily

medicalized identity? That Picabia's sexed machines might be hermaphroditic, homo­

erotic, or functionally female-sometimes at different moments, sometimes a11 at

once-problematizes even the strategie essentialisms that would position the machine

as the property of the powerful, and "nature" as the only ground on which the Other

might stand. They offer possibilities lost in the [ater codifications of modernism, possi­

bilities that may prove useful if explored anew today.

BINARIES: A BEGINNING

Since the turn of the century brought us Heinrich Wölfflin and modern art history,
those atternpting to see history in art, or art in history, reflexively use two slides; in
written texts, two adjacent images serve the same purpose (Figure 1). The convenient

visual binary is intended to summarize an extended historical argument, to convert

the complex matrix of humans' visual culture into a linear progression that can be

seen "as plain as the nose on your face." I invoke the nose advisedly, given much of the

imagery we will see here-but for now let's talk about plainness.

We could play connoisseur with these photographs. One is folded, tom, heavily

shadowed; the other's tonality is less developed, its identifving title and "signature"

seemingly not the artist's own. But clearlv there is only one image shared between

these pictures; they are obviously multiples of a sort (despite co11ector/dealers' descrip­
tions of thern as "unique"). These are not merely faithful photographie replicas of an

original masterpiece (the ideology undergirding Wölfflin's pioneering pedagogy), nor
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even the de-auratized "art in the age of mechanical reproduction," as Walter Ben­

jamin's formulation has been translated." Specifically, what we have here are images
without an Ur-Objekt whose aura they can implicate: two vintage "art" photographs,
each the product of the same single negative, exposed and printed by Man Ray (born

Emmanuel Radnitsky), the American modemist who teamed up with Parisians Marcel

Duchamp and Francis Picabia to ignite the brief and incendiary moment that was
New York Dada.

Like Wölfflin, I want to suggest an historical argument here. The first of these prints
was made around 1917-18, the second in 1920. Although produced from the same

negative, they are presented as two very different works of art. That difference resides
explicitlv in their social and textual construction, through differance and the verbal
mechanism of their titles. The work produced on the heels of the Great War (Figure 1,
left) was titled L'Homme, in Man Ray's beginning French. Its manifest content is a

depiction of an eggbeater, but given the title it reads metaphorically as a mechanized,

pendulous phallus that throws its hard-edged metallic shadow on the wall. Seen by
subsequent interpreters as speaking to Man Ray's own penchant for beating his ovular
wife (whom he had left as he began an intense relationship with the Parisian artist

Marcel Ducharnp), it has also been viewed as an emblem of onanism' But what is
Man Ray's second picture? This second print (Figure 1, right) was dated 1920, proba­
bly sent to fellow Dadaist Tristan Tzara for publication in Europe. This time, the title
is La Femme, a different "work of art. :" This doubling, this mapping of different gen­

ders and/or sexes onto seemingly identical machines, is what frames my problematic.
The historical question regards the possibility of an instability in the sex of the early­
twentieth-cenrury machine-an instabilitv later eradicated by fascism (among other
masculinist technocracies), and one we might profitably reimagine now.

Why sex, and not gender? As I'll argue here, what seems to be operating in these
mechanized bodies are not only the social roles of gender, but the biological roles of
sex (even if we now question the fixity of both categories) . At issue for the art ists in
quest ion was, in the final analysis, reproduction-how the male machine might repro­
duce commodities, or how the female machine might reproduce the male (or the
male's labor). But although I speak of sex, gender obviously enters into these construc­
tions of technology, and the messages conveyed about technology's sex are meant in
turn to reify new configurations of gender in the social frame. '

Let us return, rhen, to Man's Femme . Its new sex allows the eggbeater to reassert an

association with the female machines of domestic life, but that association is clouded
both by the echoes of LHomme, which still cling to it, and by the psychosexual sce­
narios opened up bv its new female identity. When the eggbeater was L'Homme, it fit
fairly well into a standard trope of technology as active and masculine. As La Femme,

however, this image of a readymade threatens to cut the other way: as the blades turn
in our imagination, this female machine casts a darker shadow, open steel strips
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Figure I . Lcfr: Man Ray, L'Homme, 1918 . Phowgraphicprim.
50.7 on. x 38.5 cm . "Exemplaire unique." VeTa and A r fUTO Schwam:

CoUection. Milan. Righ t: Man Ray, La Femme, 1920. Phowgraphic pnru.
Musee national d'crr moderne . Cenrre Gecrges Pampidou . Paris.
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closing into a solid form that becomes an emblem for the mechanized, castrating,
phallic woman.

The problem is more complicated than even this collapsing of phallic identity and
female difference into differance suggests." This essay is but a beginning, an atternpt to
define a question that involves issues of individual artists' psychosexual identities, but
extends much more broadly to characterize a dominant culture's historically situated

modes of thinking the technological. Although much of my discussion will be of
female or ambiguously gendered machines, it should be emphasized that these are the
special cases, the exceptions-the purview of a deliberately off-center avant-garde.

The female machine who manifests herself in Man Ray's Femme stands in contrast to

the overwhelmingly masculinist discourse of hardened, technologized male bodies
that come to permeate earlv-twentieth-centurv modernism. The focus of scholars such
as Klaus Theweleit and, more recently, )effrey Schnapp and HaI Foster, this hardened
male body expresses itself in literature, art, film, theater, and war."What I hope to sug­

gest here is the presence of other formations that have subsequently become obscured
by the near total victory of a masculinized "metallization" of the human form."

How do we locate the specificity of a different or resistant practice in representing

technology? Does the slippage between Man Ray's L'Homme and his Femme speak to a
historical development, or merely a random variation? For the origin and meaning of
the contrast between the male and female (or ambiguous) mechanomorph, do we look
to the level of individual psvchoanalytic configurations, manipulated as they might be
by state apparatus (as in Klaus Theweleit's exhaustive chronicle of the German Frei­
korps) or, as I want to suggest for Picabia, by the medical systematics imposed by the
neurasthenie eure? Do we look to the internal discourse of art history to explain the
fetishistic precedents for such works? Or finally, without exhausting the near infinity
of explanatory frameworks for any object, will it profit us to look to larger structures of
social signification, themselves imbricated in the political and emotion-laden corn­

plexes we call "ideology"? These three levels of explanation, which we might label the
individual, art-historical, and sociocultural, constitute divisive camps within the dis­
cipline of art history today (paralleled by the conflicts between monographie history of

science, and science studies). Ultimately, I want to argue that each of these strands is
woven into the web of fears and desires that manifest themselves culturally in the
twentieth-century work of art. I also want to assert that the work of art, in turn, has
agency-Picabia's alternative may be seen as merely expressive of the gender relations
established during and after the Great War, but it can also be seen as activelv interro­

gating those relations, and contributing to a new cultural imagery for the machine.
The play of these multiple readings only confirms my preliminary observation that
there can be no fixity to the sex of the machine, only momentary-but potentially
strategic--conflgurations in a system predicated on motility and flux.
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NEW YORK DADA AND THE FEMME NOUVELLE

The international avant-garde movement later called "Dada" took its most mecha­
nistic form in New York. Generations of migrants found that New York demanded a

new, technologically mediated art-fram Man-Ray-of-Philadelphia to the Parisians

Duchamp and Picabia (driven Westward by the war). In the course of completing his

"New York Interpreted" series of futuristic tableaux, for example, the Italian-bom

immigrant [oseph Stella exclaimed "New York is my wife!" The quintessential modern

city became adernanding mechanical spouse whose brash sexuality was seen to be

expressed in the lights of Broadway, the straining spires of skyscrapers, and the soaring

suspension cables of the Brooklyn Bridge."

The Great War was of course a determining contributor to the emergence of Dada

and to its appearance in New York. Duchamp managed to get declared unfit for duty

because of a he art condition, but Picabia drifted into military service, avoiding combat

only through unauthorized mobility (he went "AWOL" in New York while on a mili­

tary supply mission) and then through a crippling mental disease then diagnosed as

"neurasthenia." As his wife later commented: "he profi ted by a temporary discharge

which, from medical board to medical board, carried hirn to the end of the war." 12

Because the Great War was a conflict of unprecedented industrial scope where the

only victor seemed to be mechanized warfare itself, traditional affiliations between

men and machines were troubled, to say nothing of relations between fully mobilized

men and suddenly professional warnen. The power of the machine (and, arguably, of

warnen) had become unassailable by the early 1920s, but artists predisposed to ques ­

tion authoritv were ambivalent about that power. That ambivalence expressed itself in
a problematization of the sex of the machine, most insistently in the New York Dada

productions we are examining here.
As historians have shown, views of the modernist "new woman" mutated after the

Great War, congealing in a range of negative reactions against supposedly mannish,
efficient females in dark and unconfining clothes, wearing heavy makeup, perhaps, but
possessing brazen desires to vote, to smoke, and to control their own sexuality and
reproductive lives.':' The dominant tendency to belittle the political and legal strug­

gles of suffragism by linking its adherents to a sensationally liberated sexuality is amply
evident in Man Ray's portrait of his most important patron, Katherine Sophie Dreier.

The assemblage sculpture was titled Catherine Barometer, completed in 1920. Dreier's

appurtenances are brought together by Man Ray as follows: from a base of steel wool, a

washboard rises, its front labeled with the work's title-and the subject's name­

tagether with a placard advising the user to "shake well before using." Out of this

vibratory base comes a thin rod encircled by wire; the measurement of its presumably

ascending energies is calibrated by a color chart mounted on wood. In addition to

returning Dreier to a lower-class-fernale's domestic sphere (coded by steel wool and
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washboards), the portrait of the suffragist and art organizer as a "barometer" suggests
that her passions changed with the weather. Beyond that, the wool links itself to
Dreier's own wiry hair, cushioning the vibratory mechanism of the washboard in a
thinly veiled equivalence between the woman and her most private sexual parts. The
apparatus brings to mind Terry Castle's 1987 speculations on "The Female Thermome­
ter," as well as Picabia's 1924 drawings of the Thermomerre Rimbaud.14 In one of these
images (published in the artist's own Dadaist journal, 391), a thermometer protrudes

from between the legs of an androgynous nude embraced by a fishtailed male lover;
the other shows a naked man sucking or blowing a thermometer-as-flute for the plea­

sure of an androgynous muse. As Castle argues, the origins of such medical devices
were linked to the search for a mechanical model of human nature. The thermometer
or "weather-glass" (human barometer) was initially offered as a novelty for mea­
suring female passions, and only later became generalized through psychology to "a
universalist model of emotional flUX .,,15 As if echoing anecdotes about the inventor

of the device, who supposedly set the standard for 100 degrees by taking the tern­

perature of his aroused female lover, Picabia's vision of the poet Rimbaud's ther­

mometer fixates on its oral and anal modes. As in Man Ray's barometer, the machine
devised to measure the female passions becomes conflated with the passionate female.

The iconographic program becomes dedicated to reducing the woman to a female
sex part (or, in Picabia's more intriguing version, dissolving her in nonproductive
jouissance) .

But there are phallic elements to the Catherine Barometer of Man Ray, as weil as in
Picabia's Thermomeee Rimbaud. The wand of Catherine's ostensible "barometer"
extends its slender erection all the way up the color scale. And if the "female ther­
mometer" conflates the object meant to penetrate the female orifice with the female
herself, then the woman becomes the phallus. These objects thus function as visual
oxymorons, like the oxymoron we have already met in Man Ray's contemporaneous
Femme: the phallic woman. Clearly these works participate in individual psychologi­
cal frameworks: Man Ray's conflicted relationship to one of his major patrons, and
Picabia's evidently elegiac relationship to phallic manhood. And, like all artworks
worth their salt, they also participate in art-historical discourses (Duchamp's ready­

mades, in the case of Man Ray, and Aubrey Beardsley's erotic drawings, in the case of
Picabia). But, as my argument suggests, these objects can also be viewed wirhin a
larger context-the male hysteria circulating around the "femme nouvelle," and, in the
case of Picabia, the gender negotiations epitomized byneurasthenia.

As Mary Louise Roberts, Debora Silverman, and other scholars have shown, the
emergence of the "new woman" was accompanied almost imrnediately bv derisory
shadow categories that dogged her liberatory march of progress. Femmes nouvelles in
the 1890s were stigmatized from the outset as "hommesses," linked to technology and
described by contemporary males as having an "active, public, mobile, and agitated
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character .. . associated with the tension and new electrical energy of the city streets

and the 'brand new sparks' of the century of technological inventions and 'eternal
motions.' ,,16 Many deplored the growing association of women and the new technolo­

gies, moaning over the dangerous "inversion" fostered by the bicycle (which the
femme nouvelle seemed to be invariably mounting). One critic put it simply in 1895, in

a proscriptive conclusion that would not sit badly with Man Ray some thirty years

later: "A woman exists only through her ovaries.,,17The fin-de-siecle turn against

the "hommesse" was a subset of the larger obsession with the femme fatale, but the more

general model of the evil seductress underwent subtle changes in her conversion to

the New Woman. Largely through her conjunction with technology, rhe fatal femme
became hardened and masculinized, the manipulative temptress in the shadows con­

verted to a public, phallic woman.
In the post-World War I context more proximate to Man Ray, Duchamp, and

Picabia, the new woman was rejected again bymale critics, this time not as "hommesse"
but as "la garfonne"-infantilization now added to the masculinization already in­

flicred on her by those wary of her kind. Gender anxieties may have functioned to

mask other conflicts, as [oan Scott has convincingly theorized, but such anxieties

proved to have their own trajectory as far as the fate of actual and fictive women was

concerned." As Roberts shows, in the novels of veterans writing after the Great War,

the femme nouvelle bore the brunt of post-contlict rage." Writing in 1927, Pierre Drieu

La Rochelle articulated the veteran's feelings of universal loss: "This civilization

no longer has clothes, no longer has churches, no longer has palaces, no longer has
theaters, no longer has paintings, no longer has books, no longer has sexes."zoOthers

would tie such losses explicitly to the invasion, and inversion, of lagarfonne.
That these ideas had some resonance for noncombatants such as Duchamp, Man

Ray, and Picabia is suggested by elements of their work during and imrnediately after
the war. Nancy Ring has no ted Duchamp's cryptic reference to his avoidance of armed
service in his notes for his major assemblage The Large Glass, where he identifies the
"bachelor apparatus" as "the cemetery of uniforms and liveries," celibate manhood
conflated with the death of military forms. These notions of postmilitary bachelor
machines are tied directly (in the manner of an oscillatory mode of being) to the gen­
der reversal performed by Duchamp's seductive alter ego, Rrose Sclavy. " Picabia, side­

lined by desertion and acute neurasthenia, revealed his own ambivalence about
femininity during wartime. In his poem titled "Soldats," written in 1917,he concluded

his analysis of credulous soldiery with the stanza "folie / avide / Desattitudes desesperees /
le mur / malade / du sexe Feminin.,,22

Pinning the war on a "sick wall of feminine sex" may have helped solidify the gen­

eral anger directed at lagarfonne, but although the discourse was French, the garfonne
herself was seen to be entirely the product of American influence. "The innocent

young thing of yesterday," wrote one French journalist in 1925,
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has given way to the gar~onne of today.. .. Add to this sports, movies, dancing,
cars, the unhealthy need to be always on the move-this entire Americanization
of old Europe, and you will have the secret to the complete upheaval of people
and things.t'

World War I, with its automated regiments dedicated to a single militarv function, was

the first Taylorized war, just as the "Tiller Girls" were the first Taylorized dance
troupe." The women on whose bodies the new postwar society was being mapped

were seen as similarlv "Americanized," gar~onnes produced in an aggressive, uncon­
trollable social realm rather than a fantasized patriarchal domestic order from before.
Images Picabia produced in 1915 and 1917 (Figures 2 and 3) portray the gar~onne

explicitly as a mechanized Americzune, their pert mechanical verticality coding for the
emerging Jazz Age "flapper." A commercial illustration of an industrially produced
lightbulb, the 1917 Americaine (Figure 3) is a transparent vessel, a container whose
shape evokes the womb, the breast, the rounded body. The vessel is constricted at its

base, however, sealed off and rendered phallic by the metallic cap and threaded base
necessary for the bulb to become male (to screw its socket). And the bulb's trans­

parency reveals the duplicity of the Americanized femme nouvelle . Within-or is it on
the surface?-the bulb's reflective glass are visible the words "Flirt/Divorce," and the
same upended as if in a funhouse mirror on the other side. The American lightbulb of
Edison and Broadway, labeled a flirr and a hardened woman with too much experience
(seduction and then divorce being the presumed temporal trajectorv), displays pre­
cisely that conjunction of engineering and activism that had so troubled French critics
writing three decades earlier.

The extent of this French discourse on mechanical American tlirts is made clear by
such powerful precedents as Auguste Villiers de l'Isle-Adarn's popular 1885 novel
L'Eve futur, first serialized in the French periodical LaVie moderne .25 More than simply
an eerie parallel, Villiers's novel indicates the extensive appeal of these visions of
Americanized, androgynous, mechanomorphic women. Villiers teils of the American
inventor Edison (maker of the lightbulb in Picabia's Amenccme), who produces an
Android named Hadaly (Persian for "Ideal") to replace the empty flirr who has

claimed a young lord's heart. Hadaly/Ideal is an instantiation of two compelling West­
ern philosophies: the Aristotelian binary in which woman is impressionable matter,

man impressive force (for the power of this configuration, see Katharine Park's essay in
this volume), and the Cartesian mechanical model of the universe that saw its apogee
in [ulien Offray de la Mettrie's 1748 treatise L'Homme Machine. Hadaly will be
"imbued with ... two wills, united in her; she is a single duality" when animated bv liv­
ing humans. A "human machine," she is a new "electro-human creature," as Edison
describes her, "who with the aid of ARTIFICIAL GENERATION (already very much in
vogue during recent years) seems destined wirhin a century to fulfill the secret purpose
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Figuu 2 . Francis Picabia , Portra it d'une jeune fille arner icaine
dans l'c tar dc ncdne, (Portrair0/ a yotmg Amenccn girl in a suue

0/ nudüy). )uly 5, J915, New York . Line Drawing reprcdaced
in theaTtist-runjoumal291.
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Figure 3. Francis Picabia. Arnencatne , 19/ 7. as reprcdeced on the cx er
o{ Picabia's journal 39 1, 14 ~ " x IOI{". Original was a photograph o{

Edison 's Iightbulb relOUChed in ink .
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of our species.':" Tied irnmediately to sex (in the sense of the biologico-mechanical
processes of "generation") , this machinic imaginary is a female, but also an androgy­
nous and dual creature. Above all, for Villiers and Picabia alike, these ideal electro­
human femmes could only be born in America-if not an actual America then the
phantasmagorical one in which Picabia found hirnself after first crossing the Atlantic

in 1913.

THE NEURASTHENE AND THE FILLE NEE SANS MERE

Our young artist had been born rhirty-four years earlier in Paris (1879), the son of a
Spanish father and a French mother, and named "Francois" Marie Martinez Picabia.
His father was the descendent of a Cuban planter who had become a Spanish railroad

builder; his mother was the daughter of a wealthy businessman who was also a photog­
rapher-ally of Daguerre. When Picabia was seven, his mother died, and thereafter he
was raised byservants of the household, with the authoritative presence (or intermit­

tent absence) of his father, bachelor uncle, and photographer-grandfather. By 1911 he
was making competent post-Impressionist paintings that clearly exhibit the fin-de­
siede fascination with the femme fatale, a figure that would elide smoothly into the
hommesse/gar~onne, as we have seen. The dramatic shifr into a more advanced nonob­
jective style began for Picabia with his exposure to Cubism and to Marcel Duchamp,
who gave Pieabis the first of his eroticized machine-paintings, The Bride, shortly after
completing it in 1912. (Like Villiers's Edison, Duchamp secured the bonds of male
friendship through the exchange of an ambiguously feminine "electro-human" Ideal/
Bride). Although deeply affected by Duchamp's gesture (and by the formal vocabulary

of alchemical retorts and mysterious plumbing that Duchamp's Bride displayed),

Picabia's move toward a fully mechanomorphic abstraction appeared only after his first
trip to New York a year later." Self-styled ambassador for European modernism at the
1913 Armory Show, he had come intending to stay for two weeks, but lingered for six
months, producing publications, works on paper, an exhibition, and a score of press
interviews from his suite at the Hotel Brevoort.

During his American sojoum, Picabia developed a form vocabulary initially linked
to Ducharnp's. In symbolic abstract portraits of specific African-American musicians

and one Russian-born "exotic dancer," he produced same evocative visual phrases:
phallic nozzles emit slender probes, which slip between cushiony forms to move
toward shapes that are bulbous and uterine (lightbulb-like in shape), orifices and ova
proliferating in a delirious display of reproductive excess. This chernico-mechanico­

biological melange appears again in the drawing Picabia titled Fille nee sans rnere
[FNSM] (Figure 4), translated as Daughter Born without a Mother. lt is by all accounts
the first of Picabia's many incarnations of this provocative theme, and forms the tem­
plate for all of his subsequent sexed machines.
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Figure 4 . Francis Picabia . Fille nec sans mcrc, (Dau.gh!eT bomwithour a mother) ,
J9J3 or 19J5; pen.-and·ink drau!ingon \'eTSO 0/ holel feuerhead, 10)(" x BW .

reprodeced in ehe crnst-run joumaI 29 1 in 19/ 5 . Original in rhe
Metropolito.n Museum of Art , Alfred SreigÜt'l. Collecrion .
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Drawn on the back of a sheet of letterhead from his suite at the Brevoort, the small
sheet may date from Picabia's first exhilarating trip to the United States in 1913-or it
may have been completed during his second trip two years later, when it was published
in the avant-garde journal 291 .28 In this enigmatic sketch, various rods and piston
forms seem to move up into arealm of slightly pendulous orbs that read as breasts, but­
tocks, or eyes. What is significant about this, the earliest of the FNSM series, is that it
pursues the previous mechanomorphic form vocabulary, but does so with a seemingly
transparent linearity, limning an apparent interior to the body or bodies that it ex­
plores. Read against the gleaming metallic skins and hardened carapaces depicted by
other modernist artists, Picabia's perspective is instead that of the doctor/inventor
(or the lover)-one who would parse the body's hidden secrets with an instrumental,

Roentgen-like gaze.29

On the personal and psychoanalytic level, the "fille" he re could of course be shad­

owed by its masculine inversion, "fils," describing Picabia's own motherless state. In
this interpretation, the soft forms of the upper part of the drawing appear less pene­
trated by machinery than propped up by it, the kind of relationship made classic in
Theweleit's analysis of the technologically hardened scaffolding (endo- or exo-skeleton)
that serves to protect the shapeless ego of the not-yet-fully-bom. Alternatively, the
bulbous fleshy forms that seem to be escaping from the drawing's upper right may be
the mother herself, the fils's own body a stunted device of frozen gears and flimsy pis­

tons that attempts to capture, reenter, or penetrate the maternal form.
For the art-historical context that constitutes my second level of proposed analysis

for the "knowing" and sexed machine, we should look in the first instance to the
remarkable avant-garde journal 291 , where FNSM was published in June of 1915. But

in the machine portraits Picabia prepared for publication with the Fille, a very differ­
ent aesthetic presented itself, as we have seen already in abrief glance at one of his
gar~onnes, the jeune fille Americaine (Figure 2) . In this and other "portraits," Picabia
replicated the cool draftsmanship of the engineer (found also in the technological
gar~onne of 1917 in Figure 3) . In rhis elegantly simple image of a youngAmerican girl in
astate of nudity (copied from the pages ofThe Motor, a popular science magazine ), the
female machine has been reduced to her essentials, a fresh and irrepressible spark plug
whose naive promise, "For-Ever," is belied by her status as an cxpendable, inter­
changeable, and replaceable part. " Like the Android of L'Eve Futur, the jeune fille is

entirely reproducible, yet herself reproduces only labor (and not Life Itself)-and does
that "with the aid of ARTIFICIAL GENERATION," controlled, presumably, by the master
of her technology. Despite such limitations, the "electro-human" spark plug is no less
ideal. As Edison explained to his incredulous friend, beneficiary of just such a young
fille, "You see, she is an angel! . . . if indeed it's true, as the theologians teach us, that
angels are simply fire and light! Wasn't it Baron Swedenborg who went so far as to add
that they are 'herrnaphrodite and sterile?' ,,31
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H ere we get to the heart of the matter, or rather, the sex of the mach ine . Surely the

spark plu g girl is a phall ic wom an (which is to say a met aphoric hermaphrodite) . Yet
she is rendered quite explicitly unthreatening by her very "nudity" and con trollabil­

ity-by our recognition that she sta nds naked of the larger apparatus that controls her

sparking, and by our knowledge that she is identical to the tens of thousands like her

in combustion eng ines throughout the Uni ted Sta res. Although spark plu gs could be

found in any combustio n engi ne , perhaps their stronges t assoc iat ion was (and is) with

the au to mobile , itself personifi ed increasingl y among the French as ''1..:Am ericrnne," in

an age when "Fordism" was perceived as one of the United States's most powerful

exports to Europe (and the inspirat ion behind the Taylori zed dancing of the inter­

changeabl e "Tiller G irls"). The sparky American fille is "like an ange l" in her stripped­

down fun ctionalism and clean lines; Picabia's vis ion of the plug's erot ic potential is

suggested by hi s statemen t that he chose the spark plug for h is girl because she was a

"kindler of flame.?" Like the flirtati ous lightbulb that would appea r two years lat er,

this jeune fille presents the ama lgama t ion of technology, America, and the new wom an
that satura ted Picabia's imagi na ry at the t ime. The conne ctio n of all th ese discourses

to the reign of neurasthenia is the nexus to which I now turn.

The spark plu g and lightbulb tlirts both presen t ambiguous, but putatively "three­

dimensional" forrns, not the interior prob ings th at characte rized the first of the FNSM
images (Figure 4) . There are several other mechanical portrait s that bear the FNS M

ti tle; most of these present the smoo th , patinated surfaces of the standa rd modernist

"meta llicized" bodv." But in Picabia's final infatuati on with hi s Fille, a book of fifty­

one poems and eighteen dr awings published in Lausanne, he pursued the original
FNSM's interiority.This book's tra nsparen t , myste rious, scxed machines float on pages
adjacen t to Picabi a's pithy, disjunctive, Dada ist poems. Found in a few art libraries and
largely forgotten by most scholars of early mod ernism, Picabia's book is beginning to

claim a new audience since it was reprinted in Paris in 1992 . Both poems and drawings
are studded with barely connec ted textu al bits, entries in a bizarre atlas of nouns, puns,
and bod y parts. The impact of the slim vo lume is susta ine d and cumulat ive. Its
rhythms are the meditati ve ones of boredom and dre ams, produced in the first three

months of a neurasthenic eu re.

Having arrived in New York the very day that the United Sta tes en te red the war,

Pic abia was forced to leave the city onc e aga in after a recurrence of hi s debilitating

mental illness. Prohibited by hi s doctors from painting, he went first to Spa in and then

to Switzerland, pursuing the travel regimen that was posited as one of neurasthenia's

primary therap ies-but doing so in neutral countries that would not further exace r­

bat e his nerv ous coll apse. Apparently drawing and writ ing poetry could be acco m­
plished wirhin the narrow compass of the therapeutic regime, which required rest ,

isolation from pr ior activi t ies and companions, and healthful diversions. Picabia's

book was published in April of 1918 with the title Poemes et Dessins de la Fille Nie Sans
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Mere . It was dedieated, appropriately enough, to the author's three neurological doc ­
tors-a Dr. Collins in New York, a Dr. Dupre in Paris, and a Dr. Brunnschweiller in
Lausanne.34 Significantly for a project conceived within a therapeutic frame, Poemes et
Dessins contains the most extended and hermetie of Picabia's analyses of the sexed
machine.

Neurasthenia, the "disease of civilization," had been popularized by an Ameriean
neurologist, Dr. George Beard, in aseries of clinical and popular texts that culminated

in his 1881 credo, American Nervousness . Emerging as iffrom nowhere to affliet tens of
thousands of urban workers, its etiology lay (as Beard described it) in the perilous

increase of "steam power, the periodieal press, the telegraph, rhe sciences, and the
mental activity of women"-a curious list of stresses affecting both men and women,

all seen to be exacerbated by the booming American metropolises in which neurasthe­
nia exclusively occurred." The neurasthene was plagued by the kind of exhaustion,
obsessive behavior, and sleep disruption that might today be called "depression," or
"neurosis"; when typed into an electronie library server such as Harvard's Hollis pro­
gram, it is rendered equivalent to the contemporary ailment "chronic fatigue svn­
drome." As historians of medicine always remind us, however, correlating disease

categories across the ages is a faulty and unproductive enterprise, and certainly the
turn-of-the-century neurasthenie patient's suffering took a form that was highly
appropriate to its time, attributed to an overwhelming "nervous bankruptcy"-the

depletion of overtaxed storehouses containing the body's naturally generated nerve
forcer" Like a battery or "Edison's electric light," Beard proposed:

The force in this nervous system can ... be increased or diminished by good or

evil influences, .. . and when new functions are interposed in the circuit, as
modern civilization is constantlv requiring us to do .. . the amount of force is
insufficient to keep all the lamps actively burning-this is the philosophy of
modern nervousness. 37

Beard's formulation dominated the neurologieal literature until Freud's ascendancy,
and his mechanistie model of nervous exhaustion drew on a number of previous
thinkers. As historians of medicine Francis Gosling and Charles Rosenberg suggest,
"Herbert Spencer [and] Thomas Edison" were generalized patron saints. In addition,
"Du Bois-Reymond supplied proof of the electrical nature of the nervous impulse,

Helmholtz and Mayer their work in thermodynamics, Marshall Hall and others th e
concept of the reflex.l'"

These mechanical models for Picabi a's disease are suggestive ; indeed, "suggestion"
was seen as the most powerful aspect of the neurasthenic eure. Picabia's doctor in New

York (where, as Beard would have predicted, neurasthenia first struck the young
Parisian) was doubtless )oseph Collins, an experienced clinician at City Hospital, and
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professor of nervous and mental diseases in the New York Postgraduate Medical

School. His published analysis of several hundred of his clinical cases fit Picabia very

well: 55 percent male, average age mid-rhirties, 79 percent of an indoor occupation.

Of etiology, Collins wrote, "The effect of overwork and masturbation (under which

are included for convenience' sake other irregular forms of sexual indulgence) is

generally recognized as being very important. Our statistics corroborate this view.,,39

Together with other international specialists on neurasthenia (who ranged from

physicians such as Adrien Proust and Gilbert Ballet in France, to the sociologist Emile

Durkheim). Collins clearly believed that although neurasthenia might originate with

a disposition, it only appeared as a disease in the presence of acute social stress exacer­
bated by immoral pursuits.f Isolation, a change of scene, and "psychical or moral ther­

apy" were held by Collins to be most effective:

the physician may do much by emphasizing how necessary it is to inculcate

habits of obedience and self-repression, eradication of egotism and selfishness,

restraint of temper and capriciousness, and the development of moral courage

and of physical and mental self-confidence."

Needless to say, the patient was to avoid alcohol or drugs, especially if they were part

of the "irregul är forms . .. of indulgence" held ro be responsible for the onset of the

nervous disease. (Picabia certainly would have been admonished to stop abusing drugs

and alcohol, wh ich were frequent companions.J" While Collins held it to be some­

what less important than in Beard's day, electrotherapy was still occasionally useful­
largely through that "power of suggestion" already implicated in the neurasthenie
eure: "[Electricity's] unknown nature, its wondrous manifestarions, its attributed
health-restoring capacities, all tend to impress the patient with its potency for benefit.
. . . The form that appeals most powerfully to the patient's emotion and the form that

is given from the most complicated and elaborate apparatus ... is the one that will act
most beneficially.,,43 To current-day readers the apparatus of coils, conducting plates,

and electric brushes (and the places to which they were applied) convey a scene of tor­

ture rather than "the best means to restore the nerve-tonus," but they were doubtless

effective in implanting the electrical metaphor as a constitutive aspect of the neuras­

thenie subject."
Did Picabia receive electrotherapy before departing to engage the mechanomor­

phic fille one last time? Given Collins's own judgment of its waning efficacy, it is

unlikely he received it in New York. But the involvement of the clinic patient in a sys­
tem of belief relying on electro-rnechanical models of the human interior, I would
argue, is more than sufficient to be implicated in the renderings of the FNSM. Within

the metaphor of "nervous bankruptcy" was twined the long association of neuras­

thenia with a kind of moral and electrical profligacy-for what depleted the male's
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"storehouses" and "reserves" more dramatically than unproductive jouissance? Although
Collins had begun to disdain the efficacy of electrotherapy, in Paris as late as 1910 doc­
tors held that the best eure for "asthenie genitale" was still "electrisation .,,45 The homol­

ogy between sexual and electrical impulses was compelling for these men of medicine;

pursuing such metaphors to their logical conclusion, they reasoned that the conduit
for biological generation should "naturallv" parallel those mechanical conduits for

"Artiticial Generation" fantasized by Villiers, and, further, that the neurasthenie eure
should involve the curbing of "Copulative Excesses" together with the electrical

"replenishment" of the bodv's reserves. As one New York physician wrote in a 1912
handbook on Neurasthenia Sexualis:

The mechanism of sex-activity may thus be compared with the charge of a
Leyden-jar, The generative organs must first be charged, like the jar, with a cer­
tain material turgescence and with nervous energy in order to evoke the impulse
of de-tumescence. [ust as the charge of the Leyden-jar with electricitv is of a
longer duration, compared with the instantaneous discharge at its contact wirh
the earth, so is the charge of the organism with nervous sex-tension usually of
Ionger duration in comparison with the short duration of the discharge.... Sex­

ual activity, therefore, consists in the charging and discharging of the vital fluids
and nervous tension.46

Needless to say, this was a male model of sudden discharge: "repeated orgasm ... must
lead to nervous disorders."47 The doctor's concern over "Copulative Excesses" seemed
tailored (Taylored?) to the male physique:

Excesses in copulation are not so harmful as excesses in masturbation.... Mas­
turbation is ... more injurious because it is generally effected through the influ­
ence of an exalted imagination. Thus excesses in masturbation harm the
generative organs not directly only, but also indirectly by first harming the indi­
vidual's entire nervous system.... [N]o other erotic stimuli cause such a con­
sumption oi nerve power as this gratitication of the impulse of contraction by
tactile manoeuvres.48

Whether or not the philandering Picabia (who moved both wife and mistress to
Zurich before beginning a new affair in Barcelona) was lectured by his doctors on the
subject of "excessive venery," we can be sure they assumed that something of the sort

had been going on. As one doctor wrote: "The patients who seek medical advice for
their neurasthenie troubles are those who have . .. freely and immoderately indulged
in the unnatural modes of sensualism, whence their troubles originate. The real conti­
nent individuals who avoid any kind of erotic practices remain sound and healthy and
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do not require medieal help.l'" Women, of course, received a different diagnosis based
on the overarching etiology of the "disease of civilization;" their excesses lay in what

Beard had identified as "the mental activity of women." (Clearly, the mental activity
of women can also be seen as a problem for men, as historians of suffragism have ehren­

icled.) Neurologieal specialists in particular spoke out against the New Woman, who
inappropriately diverted so much nervous force to her brain that the "central tele­

graphic office" of her genital organs was starved, generating that nervous bankruptcy
about which we have leamed so much.i" The therapies for "American nervousness"
were thus intensely gender-specific, with females urged to stop thinking, and men, to

stop doing. Women were to become more womanly, men, more feminine (in their
enforced modesty and withdrawal from the world). Clearly, the motherless fille, that
creature of Picabia's neurasthenic convalescence, was his partner in neurasthenia. As
a figure for the New Woman, her phallic worldliness matched his "excessive venery."
Borh modes of behavior were keyed to the modem world, yet disrupted the old order
of things, plunging both oversensitive male artists and overambitious New Women
into neurasthenie collapse. Fille and fils alike were in the thick of it, as Picabia's obses­

sive project reveals.
This partner, the "fille nee sans rnere": What was her role in the book that bears her

name? The art historian William Rubin briefly mentions the book's title in his massive
volume on Dada and Surrealism, where he translates it as Poems and Drawings by the
Daughter Born without a Mother. The more usual translation would be Poems andDraw­
ings of the Daughter Born without a Mother, but Rubin's choiee reinforces my earlier

observation about the possibility of Picabia's identitication with the Fille through her
inversion/ana1ogy with the Fils . Sinee there are no drawings or poems wirhin the book
that are given any part of the title Fille Nee Sans Mere, none seem to depiet (or be "of ")
the fillej it seems clear that Pieabia wished, in this volume, to elide his identity as an
author with hers, presenting her as his authorial voiee in delineating these neuras­
thenie visions of an eroticized electro-rnachinic phvlum."

This assumption of female identity in authorship has ample precedent, of course
(proximately in the compelling example ofDuchamp's Rrose Selavy).1t would be the­
matized later, as well, wirhin Surrealism-presumably partly in response to Picabia's
example (see, for example, Max Emst's Reve d'une petite fille quivoulut entrer au Carmel
from 1930, where the "dream"-visible only to the dreamer-is "remernbered" by the

artist, who thereby assurnes the petite fille's point of view). Apparently Pieabia moved
doser to identification with the fille over the course of producing the book, for it was
originally to be titled Decapuchonne, with the FNSM functioning as a subtitle. With­
out the feminine ending, the French word decapuchonne describes something that has
happened to a male: with the originally intended subtitle, the "decapuchonned" male
must be seen to make poems and drawings to the FNSM.

The book's original title decapuchonne, taken at face value, means "unhooded," or,
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more colloquially, "defrocked"-the Capuchin monk's cowl removed as a sign of his

beginning a secular life (to begin, one supposes, a more raffish existence with the
motherless daughter of his dreams) . Such a juxtaposition would not be without prece­

dent in Picabia's work , and was common in the violently anticlerical mood of early

modernism (witness Ernst's eroticized Carmelite novitiateL" The most extensive die ­

tionaries give "defrocked" as a rare definition, however; more common are the range of

associat ions that cluster around "taking off a hood ," from the falconist's preparation of

his raptor for flight to the writer's removal of a pen's protective top . One dictionary ref­

erence uses "decapuchonner" in a specifica llv mechanistic way, comparing the act ion of

decapuchonnent to the circular mechanical movement needed to fuel rockets; others
evoke a more personal gesture open to manipulations of desire. 53 For Picabia, the range

of such associations for the book's original title were all appropriate. The sense of the

FNSM volume as both "uncapped" (as in liberated) and "defrocked" (as in booted out

of religion) presented hi s ultimate answer to the conservative Catholic natalist move­

ment then on the rise in France. It also, of course, opened on to a world of potentially

mechanistic actions, seemingly possessed by a male but played out by the eponymous

daughter, the fille nee sansmere.

In this necessarily brief essay, only a few of the images from the book can concern

us, and a few of the poems. The bulk of the line engravings return to the open, linear,

elliptical style of Picabia's first drawing for the FNSM: aspare iconography rerninis­

cent of hand-drawn genealogical charts, ske tchy anatomical diagrams, or even Freud's

contemporaneous schematic illustrations of the human psych e.54 In addit ion to illus­

trating parts of machines (and, indeed, Picabia drew extensively from reproductions

he found in the popular engineering journal La Science et la vie),55 the drawings are

rnachine-like in another sense: they exh ibit the dry line and sober tone of what are

call ed, in English, "mechanical drawings," that is, commercial line drawings made
with compass, rule, and mechanical drawing pen. At the same time, Picabia's line is
both less and more than mechanical. Less, because unlike the disciplined pen of true
mechanical drawing (see Figures 2 and 3 for exarnples), Picabi a's line here refuses to
complete itself: it stutters and repeats across the page, it fails to reve al crucial details of
the "rnechani sms" involved, and it requires elaborate textual inscriptions to explain
itself. More, because the same lin e wanders into the interiors of these machines­
limning not merely the cross-section of their motors, but the unexpected soul, id, and

furry reproductive parts that Picabia/the fille discovers deep within.

A drawing titled Mammifere , for example, charts the parts of a mammiferous body,
juxtaposing precise medical terminology ("I'uterus") with small furry animals that

might be associated with hair-covered erogenous zones of the human female ("chauve­
souris," bat , and "ouistiti," marmoset) . Another drawing titled Haricot , by contrast, is a

male devic e, depicting a sketchy apparatus definitively identified with the label "Du
Male," of the male, or more coll oquially, of his cock. Obligingly enough, a ladder
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climbs up from the base of this phallic structure, avoiding both "Madagascar" and a

poisonous cloud ("nuage poison") on its ascent up the page. Most intriguingly, this

haricot/beanstalk, while rooted in "Du Male," is also marked by the phrase "desnnees,"

thus seemingly fated to return to a plural feminine destination that might be trans­

lated as "the intendeds" (as in multiple marriage partners), or "the destined women."

The poem on the facing page evokes a therapeutic scene: "she washes herself and

binds the hand / smiling always. / She rules the science of chaining / the degrees of
water. / . .. I am the monarch warbler variety / [with the] modesty of spermatozoid pas­
sivity, / Inaesthetic sailor wan / near the lake without sun."S6

Haricot's incorporation of fernale elements into male mechanisms appears again,

reaching thematic proportions in other drawings and poems of the book. The drawing
Egolste relates to a "convalescing narcissist" (Narcis convalescent---doubtless the

neurasthene hirnself), attended by a thin probe labeled "doctor" (medecm) on one side,
and phrases evoking female landscapes (femmes paysages) and Americaines on the

other.S7 Recall the enthusiasm of Picabia's doctor, [oseph Collins, for inculcating

"habits of obedience and self-repression, eradication of egotism and selfishness" in his

patients-an American prescription that may have chafed the self-reflective habits of

a male Parisian raised in the Cousinian culture of the moi (for which see [an Goldstein

in this volume) . In his mournful poem "Vivre" (two pages before the drawing Egolste) ,
Picabia/fille reflects on the boredom of the neurasthene's regime:

Conquering egoism amuses a fool
A lover waits for good times
Affairs oi appearances
Me l've neverseen
Those who bring them off
The unknown haveno theories
Ofdissipation
Along theshipwrecked river58

Similarly, in the poem that confronts the drawing in question, the author laments:

"The truth of the soul / Is the great cowardice of academic pride / My eyes in your eyes /

I am content / In my forgotten solitude'f" In the same poem, Picabia and the fille admit

"J'aimeque l'on plie les yeux / Desennuis" (I like what bends the eyes / From boredoms),

and the multiply sexed and gendered interior views of Egolste and other drawings sug­

gest just how the eyes might have been bent from the task at hand.
Still other drawings feature other stand-ins for the convalescing narcissist. The

"young Sable" ("jeune zibeline") whose capacious, multifaceted body is mapped in the

drawing Polygamie incorporates both patriarchal, penetrating "Mormons" (iconograph­
ically linked to the "medecin" of Egolste) and a "spring vagina" ("vagin prinwnier"). Both
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penetrants and opening are connected to the ambiguous body of the sable (the ha ir of
which, it should be noted, is a chief constituent of the paintbrushes farbidden to the
neurasthene). The vagin printanier is verbally associated with another work from the
same year, Brilliant MusclesNagin Brillant, where the vagin is labeled "mecanique de la
region sacree .,,60 The machine on which the drawing Polygamie is based, appropriately
enough, is a fan for a gas meter named "Duplex.,,61 The vagin's jouissance, it seems, is

not the quintessentially nonproductive (and hence subversive) labor of a Sadean, but
the productively rhyrhmic, repetitive, metrically measurable and mechanical energies
of the androgyne participating in this "Polygamy."

just as he had discovered machines at "the very soul" of human life, then, Picabia
also discovered machinic sex: vagins, regions sacrees, and penetrating patriarchs at the
heart of his mechanical drawings . The drawings de la fille function complexly and
intertextually, meanings and associations building up through accretion, enigmatic
forms echoing in other drawings with clearer clues, words reappearing in different con­
figurations suggesting multiple interpretations. The title for the drawing Male, for
example, is spelled without the circumflex that appears "correctly" inside the body of
Haricot. 62 Without the diacritic, it shifts from being a simple cognate for "male," and
may instead drift toward a fictively feminized adverb for "bad" (mal). The wiry coil
that threads through the drawing curls over and over on itself, forming a chain of
"elleelleelle"s in a cursive French hand." This Malelle (can s/he be other than

Picabia/the fille?) appears in the shape of a wobbly hourglass, the ward "hermaphrodism"
emerging from the center of the enigmatic device directly opposite the label "le chat."
The two words, cat and hermaphrodism, converge at the most constrictive passage of
the apparatus, accompanied by the spiraling coil (of electrical wire?) that runs from
nowhere to nothing. In these drawings, ladders, constrictions, coils, and conduits

become figures for a mechanical cathexis. The pulsing of blood and sperm are linked
inextricably to the rush of eleetrons through a meehanieal coil, itself a figure for the
neurasthene's nervous energy flowing back into the battery of the ego's emotional
reserves.

These themes of hermaphrodism, electricity, and pulsing love machines come into
focus in one of the book's most elaborate images, Hermaphrodism (Figure 5), which I
would argue is also its most revealing and important page. Here some of the cryptic
forms of drawings pr in ted earlier in the book become more clear: the wiry coil is

explicitly electrical, appearing twice, with one end tipped by a plug and the other
labeled "sperme." Both feed into (or emanate from) a sexual apparatus ("appareil sex­
uel"), which bears rhe shape of many of Picabia's female machines-the disk or hole­
again penetrated or activated by asiender rod . In this image, the rod protruding from
the sexual apparatus is positioned as actively phallic (not merely metaphorically so). Ir
reaches down to probe an "oviducte" studded with egg-like rivets, seeming to deposit its
vital electrical/spermatazoid forces in a collecting zone of mille hache . What is being
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Figurt 5 . Fmncis Picabia. Hermaphrodt srnc . /ineengra\.ing
/rom Picabia . Poem es et dessins de la fille nce sans mere .

pub/ished faU J9J8 in Lausanne . Swinerland(p. 63).
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co11ected here-the essence of "mixed-up male" or "chopped male"? This minced or
mixed substance drains away down lines in the drawing, just so much "excess fish"­
animated, fluid creatures whose French name might play on the word "poison," but
whose piseine character resonates with the whip-tailed animacules of energizing sperm.

On the page faeing Hermaphrodism, Picabia/the fille's poem concludes: "It's the ner­
vous system / for the personal imagination / of the pleasures of testing / impossibilirv." 64

And indeed, the neurasthene's personal imagination was a nervous system (in a11
senses of the phrase), suffused with slipping glimpses of impossible pleasures and new

regimes of channeled electrieal and sexual impulses . The fu11y supplied equipment of
the FNSM may have been painful to experience for the masculine half of the dyad
(the "mille hache"). But the humbled "convalescing narcissist" seems to have taken
something from his fille; his oscillating and ambivalent idenritication with the phallic
New Woman seems to have produced a new vision of the possibilities and pleasures of

"testing impossibilitv."
In these highly sexed mechanisms, of whieh Hermaphrodism is exemplary, we find

the culminating conundrum ofPicabia's art at the point ofhis constitution as a neuras­
thenie subject. Neither essentially male nor "naturally" female, the hermaphroditic

machine presents the personal psychological equivalent of the merger between the
motherless fille and the orphaned fils, the too-active male and the too-mental female .
Although it might be supposed that the neurasthenie eure might be intended to eradi­
cate such conflation by enforeing more appropriate sexual and gender behaviors,

Picabia's project shows otherwise. Negotiating the role of neurasthenie subject for his
doctors, Pieabia is interpellated as an author ofhis own "psychieal and moral" therapy.
The hermaphroditic machine is what he takes to be his appropriate neurasthenie self.
That it exists primarilv as a two-dimensional reproduction of a line drawing does not
make it any less potent in structuring the psyche.

As befits such a merged and complex identity, let us propose four hands for a con­
cluding analysis of Pieabia/fille's hermaphroditic machine: on the one hand, as we
have seen, s/he is a phallic little thing, slender rods and hardened disks the very
instantiation of the bodies or body parts that are made rigid with diseipline or desire .
On the other, s/he is a transparent, permeable, trembling membrane, ruler of the "sei­
ence of chaining ... water." On the proliferating third hand, s/h e offers the inex­
haustible mechanism of jouissance in a framework of self-love: equipped with sperm
conduit and oviduct, s/hc is a self-lubricating being, both "wan sailor" and tender

nurse, "content in my forgotten solitude." On the fourth hand (and whv not go on like
Vishnu i) s/he is cornpletely soeial, "only a machine," contro11able by man, produced
by him and for him, man's own "daughter born without a mother," This last hand

rcaches to Pygmalion's Galatea, and then, of course, to Villiers's L'Eve futur: the ideal
"daughter" born, quite literallv, "without a mother," provided as it bv God for the plea­
sure of man and the (re)production of his labor." But the hermaphrodism of Picabia's
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devices provides a slightlv different take on the subject-or at least offers the possibil­
ity for more readings than Villiers's frankly misogynist fiction provides.

The crux of Picabia's electrified, organic, hermaphroditic machine is its offer, para­
doxically, of a way out of sex-a way to internalize and incorporate difference,
together with an open acknowledgment of the slippage and deferral of meaning we
call, since Derrida, differance. But like Surrealist Andre Breton's comment (itself a
modification of one of Picabia's apen;us), "I wish I could change my sex as I change my
shirt," Picabia's offer needs to be examined closely." "Changing one's sex" implies a
transformation more thorough than changing one's shirt-the former suggests a will­
ing exchange of sexual identity, the latter merely a freshened version of the same old
male uniform, the (phallus) shirt. Picabia's internal views ofhermaphroditic machines
may have offered a way out of sex-a way that seems exhilarating in our own gender­
bending age-but perhaps it was only a way out of that kind of complicated and
demanding sex that happens with real women. The fluid neurasthenic subject was,
after all, temporary and unstable, an identity consciously constructed as outside the
"real" world . The patient was intended to be cured, and in some of Picabia/fille's con­
structions, we can see the mechanisms being staged for this reemergence. The new
kind of reproduction we have glimpsed, without explicit difference, may have been a
reproduction without the political troubles that difference seemed to bring-without,
in fact, the actual women that exemplified difference in the social realm. Picabia/fille's
poem Le Germesuggests this kind of escape, in typically hermetic and elliptical form:

Animal-man
Towards nothingness
Envelops his feelings . . .
Ofmutualpenetration
Mechanism blind anddumb
We will find some wings thatlive according to Plato
In the appearances of realities .67

The elusive meanings of the poem crystallize in the pairing of the phrases "Of mutual
penetration / Mechanism blind and dumb." In this corner of Picabia's Imaginary, the
machine replaces the actual female to become a source of mutual penetration: both
receptive orifice and incisive probe, but above all "blind and dumb." The fille nee sans
rnere promised itself (in Picabia's imaginary) to be a machine that borrowed all the
androgynous sex appeal and liberated behavior of the New Woman, without her
attitude. Setting aside our current desires for hermaphroditic machines, Picabia's
earlv-twentieth-century version may only be, in the end, the ultimate Sadean corn­

modity-a fusion of the neurasthene's electrified Imaginary with the seducer's erotic
visions of incorporation and absorption of the Other, In the FNSM, the space of
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difference is narrowed, even collapsed-but this astonishing feat may serve only to
produce a polymorphous coupling device of insensate servitude that would, as the
jeune fiUe Americaine always promised, keep on going "For-Ever."

CONCLUSION

Picabia's hermaphroditic solution may have addressed his own psychosexual needs,

and, in that specificitv, left intact the misogyn ist trajectory of Dada and Surrealism.
But the poems and drawings of the fille offer present-day viewers a glimpse of the path
not taken, an unheeded alternative to the art-historical logjam set up by Marcel
Duchamp's frustrated bachelors and isolated brides. The disappearance of the ambigu­
ous, hybrid, and polymorphous sexuality made available by the FNSM may be due to
the very specificity of sexuality's function within the neurasthenic regimen. What is

clear is that the dominanr model of machinic sex is still Duchamp's The Bride Stripped
Bare by Her Bachelors, Even (the Large Glass) , slowly "painted" by Duchamp during

almost the entire decade of Picabia's mechanomorphic production (1915-1923). The
Large Glass stands as a virtual icon of the 1920s' infatuation with the eroticized

machine, revised and revisited after World War II byartists as various as [asper [ohns,
Robert Smithson, Hannah Wilke, and Rebecca Horn.68 In the complex vertical com­

position, Duchamp's bride remains forever isolated on the top, his bachelors ever celi­
bate on the bottom. The only connection between the disrobing bride and impotent
bachelors is the "love gas" that the latter spray forth. To be more accurate, what con­
nections exist between the two sexes have the function of altemations. In Duchamp's
notes for the piece, we hear echoes of the neurasthenic vocabulary of electrical cir­
cuitry and "copulatory excess," but Duchamp implicitly accepts the hyper-gendered

model of the neurasthenic system that Picabia's project works to complicate:

there is no disconrinuity between the bach. machine and the Bride. But the con­
nections, will be, electrical. and will thus express the stripping: an alternating
process . Short circuit ifnecessary.... Slow life-Vicious Circle-c-Onanism"

The promise to "short circuit" the eleetrical alternation between male and female is an
intriguing possibility (one that may have been realized in the later accident that frac­
tured the Glass), but as built, the work's separation between bride and bachelors is

complete. As William Rubin summarizes its "intricate amatory iconography," "the
Large Glass constituted ... an assertion of the impossibility of union, hence, of sexual
futility and alienation.,,70 While Duchamp posits a female machine (irself a desta­

bilizing move), she remains isolated, her "rnarriage" unconsummated and her desire

unknown-a far cry from the mutual penetration of Picabia's more outgoing, her­
maphroditic machines.71
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As we have seen, technology inhabited Picabia's imaginary in peculiar and particu­

lar forms, and his elision into identification with the mechanieal Fille was more thor­

oughgoing even than Duchamp's gender-bending presentation of himself as Rrose
Selavy. But I have argued that this personal psychologieal level resonated with more

general discourses about sexuality, "modern nervousness," and machines. In fact,

although the specifically neurasthenie content of his project seemed to pass largely

unremarked, Pieabia's enormously evocative name for the fille nee sans mere proved so

productive that it was adopted by his friend Paul Haviland, writing in 291 about the

benefits of new technologies such as the camera:

Man made the machine in his own image. She has limbs whieh act; lungs which

breathe; a heart which beats: a nervous system through which runs electricity.

The phonograph is the image of his voice; the camera the image of his eye. The

machine is his "daughter born without a mother." That is why he loves her. ...

She submits to his will, but he must direct her activities. . . . Through their mat­

ing, they complete one another. She brings forth according to his conceptions. f

Haviland's incestuous fantasy is very clear; his "destinees" are the cinemagenie females

of Fritz Lang's Metropolis and Villiers's Eve, who unify voice and image and present

a phantasmagoric cross-circuiting (but not short-circuiting) of patriarchal and filial

des ire. I have hinted all along that the sexed machines of the cultural Imaginary
may themselves have veiled anxieties about more practieal problematics such as the

position of actual women in the world, or fragile subjectivities in the rapidly industri­
alizing urban environment. Although this paper has only hinted at the larger relation ­
ships between, for example, the industrial workplace and these motherless machines
(and remember that they are not fatherless), or their links to the emergence of a seern­

ingly powerful New Woman, I would like to open aspace for further discussion and,
potentially, new Imag inaries. Those who have studied the early -twentieth-century fas­
cination with the sexed machine have posited some fairly straightfotward interpreta­

tions: Andreas Huyssen proposes that the growing fear of technology was displaced

onto females who could then be mastered and destroyed. " Peter Wollen suggests that

Amerieanism and Fordism became routes to a mechanization of real bodies thar had as
its goal the control of sexuality, inverted and mirrored, as Rosi Braidotti sees it, in the

Sadean dvnamic of repetitive mechanistie rituals that ultimately fail to contain the
nonproductive energies of jouissance .74 But these formulas seem perhaps too tidy for

the complex dynamic of the Picabian hermaphroditic machines, or even for the paral­

lel formation of the phallic woman. With the psychoanalytic depth invited by
Picabia's drawings of, and bv, the FNSM , we can see the potentially absolute unfixity
of the machinie phylum-poised, as we are, at what Gilles Deleuze saw clearly as a
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new epi steme.f The machine is neither utterly outside nor wholly in th e human body,
neither male nor en rirely femal e, neither bad nor completely good . The same egg­
beater can be male or female, and the mechanomorphic body may turn out to be both
bride and groom. Psychoan alysis, th at emerging discourse whose origins were not

so distant from Picabia's cultural frame (nor, perhaps, entirely unfamiliar to the neu ­
rologists to whom he dedicated his fille), offered an early vision of the slippage of
meanings, the doublings and inversions, the misprisions and parapraxes th at refuse
reduction to a single "fact" or a fixed identity. Picabia elaborates and extends this
view-not as a case of ambiguity, but as an oscillatory shift between what Lacan calls
th e Imaginary and th e Symbolic. In Picabia's hermaphroditic machines, we have both
the polymorphous bliss of the self-lubricat ing system-a pre-Oedipal, pre-linguistic
state-and the law of Logos and linguistic differance, the insistently productive and
patriarchal order of electrical coils, meanings, males, convalescing narcissists, and
even haricots.

And if these insights about the sex of mach ines have pertinence for our understand ­
ing of early modernism, they are equally relevant for our charting of the post-World
War Ir configurations seen in Warhol, Stella, Smithson, and their 1960s colleagues, as

weil as the more recent erotic cyborgs of Donna Haraway or Rebecca Horn, William
Gibson or Rid ley Scott. Reading through Picabia, we can see much more instability in
these discourses of technology, more slippage in those signifiers and more destabilizing
effects. Now th at th e female mach ine has been disinterred and recreated as Haraway's
utopian cyborg, can we rescue her from that old Galatean function as man's daughter
without a mother ?Far from answering such a question , I can on ly hope, perhaps mis­
chievously, to open it up for further interrogation. Will it turn out to be a can of
worms, or Pandora's box ?Probably, like Picabia's Fille/Fils , rhe answer is "both." And if
we can make sense out of these kinds of troubl e, we may und erstand th e larger troubles
th at continue to fret our technological dreams.
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2. The concep t is Michel Fouc ault's. See his discussion of "the 'rnicro-phvsics' of powe r," in which rela­
tions of power are not imposed from above, or from a distance, but "go right down into the depths of
socie tv,'' Discipline and Punish: The Birth of the Prison, trans. A lan She ridan (N ew York : Vintage,
1979), pp. 26-27.

3. [udv Wajcman , "Techno logy as Masculine C ulture," in Feminism Confronts Technology (University
Park : Pennsylvani a St are University Press, 1991), p. 137.

4. The lan guage of Benj amin's gene rative essay is one of its many co mplications, for it was publi shed
in it ially in French in th e exil ed German-Ianguage Zeitschrift für Sozialforschung V, 1 (1936). For th e
English translati on of the essay and a brief introduction to his work , see Benj amin, Illuminations,
tran s. Harry Zohn (New York : Schocken Books, 1969) .

5. See N an cy Ring, New York Dada and the Crisis of Masculinity: Man Ray, Francis Picobia , and Marcel
Duchamp in the United States, 1913-1 921 (Ph.D. dissertation , Northwestern University, 1991), pp.
29,124,131.

6. The question of who gave the work its title is unsolved . Art histo rian Fran cis N aumann ventures th is
opin ion :

The phot ographic image of the eggbeater was first made by Man Ray in 1917. At th at tim e, h e
titled the picture Man. lt was the compan ion piece to hi s subsequent photograph of lights and
clo thes pins , Woman . However, the eggbeater ph otograph later reappears, retitled and redated
La Femme, 1920 (Collection Centre N ati on al d'Art et de C ulture G eorges Pompidou). Since
the handwriting at the bottom of th e ph otograph does not appear to be Man Ray's, it is tempr­
ing to imagine th at T zara, having received Man and Woman for his magazine Dadaglobe, switched
their titles wh en he entered them in the 1921 exhibitio n at the Theärre des Charnps-Elysees.
No copy of Woman retitled L'H omme exists, however.

N aum an, "Man Ray 1908-1921 : From an Art in Two Dimension s to the H ighe r Dimension of ldeas,"
in Merry Foresta et al., Perpetual Motif: The Art of Man Ray (Washington and N ew York: N ati on al
Museum of Americ an Art, Smithsonian Institution , with Abbeville Press, Publi shers, 1988), p. 86,
n .35.

7. While I'm sympa the tic to recent discourses about the inseparability an d mutability of both sex and
gende r, and to counter-discourses that dem and aresituatio n in actual female bodies (rather than end­
lessly deconstructed texts), 1 want here to preserve th e useful (If somewha t arbi trary ) distinction
between sex , as a biological category, and gende r, as a soci al construct ion. Certa inly for the critics of
the "femme nouvelle" in th e early 1920s, th ere was a clear distincti on between gender- tha t cluster of
disturbingly mutable activit ies such as fashion, profession , and demeanor-an d sex, that reproduc­
tive role that would be enforced (if necessarv) on those who se chromosomes rendered them capable
of giving birth.

8. 1 need both difference and differance to den ote both the space opened up by th e dive rgent titles (d if-
fercnce), and the complex system of traces that is thereby set into play.

Differance is the systematic plav of differen ces, of the traces of differences, of the spacing by
mean s of which elements are related to each othe r, [T]he a of differance also recalls that spacing
is temporizati on , the detour and postponement by mean s of wh ich intuition , perception , con ­
summation- in a word, the relati on sh ip to the present, the referenc e to a present reali ty, to a
being-are always deferred. Deferred bv virtue of the very princ iple of differen ce wh ich holds
that an element func tion s and sign ifies, takes on or con veys mean ing, only by referring to
ano the r past or futur e element in an econo my of traces.

[acques Derrida, interviewed by [ulia Kristeva in 1968 , anrho logized in Derrida, Positions, tran s. and
anno t. Al an Bass (Chicago, 1981), pp. 27-29.

9. Klaus Thewelei t, Male Fantasies, vols. l and II (Minneapolis: University of Minnesot a Press, 1987
and 1989) ; Jeffrey Sch na pp, Staging Fascism, work -in -progress, and Hai Foster, Prosthetic Gods, work­
in-progress. 1am grateful to Jeff Schna pp for sha ring his work with me, and for alerting me to H ai Fos­
ter 's similar research int o fascism's ero tics. For a different view in which techno logy is neutral , but
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ultimately shifted to the woman in order to demonize it, see Andreas Huyssen, "The Vamp and the
Machine: Technology and Sexuality in Fritz Lang's Metropolis," New Gennan Critique 24-25
(Fall-Winter 1982) : 221-37.

10. For brief reviews of my take on mechanomorphic art in modemism, see the final chapter of Machine
in the Studio (Chicago: University of Chicago Press, 1996), my contribution "Artistes et ingenieurs,"
in Les Ingenieurs du Siede, ed. Antoine Picon (Paris : Musee national d'art moderne, Centre Georges
Pompidou, 1997), and my Painting Machines (Boston: Boston University Art Gallery and University
of Wash ington Press, 1997) .

11. [oseph Stella, quoted in lohn 1. H. Baur,Joseph Stella (New York: Shorewood Publi shers, 1963), p. 13.
The five-panel polyptych was described bv Stella as a syrnphonv, but again, it was a curiously gendered
musical form: "a symphony free in her vast resonances, but firm, mathemarically precise in her devel ­
opment . . . highlyspiritual and crudcly mat erialistic alike ." Ibid., p. 35.

12. Gabriell e Buffet -Picabia, "Seme Memories of Pre-Dada: Picabia and Duchamp'' (1949), in The Dada
Painters and Poets: An Anthology, second ed., ed. Robert Motherwell (Cambridge: Harvard University
Press, 1989), p. 258.

13. See Estelle B. Freedman, "The New Woman: Changing Views of Women in the 1920s," Journal of
American History, LXI, 2 (September 1974): 372-93; Carroll Smith-Rosenberg, "The New Woman
as Androgyne: Social Disorder and Gender Cri sis, 1870-1936," in her Disorderly Conduct: Visions of
Gender in Victorian America (New York: Alfred A. Knopf, 1985), pp. 245-96; and, for the French
case, Mary Louise Roberts, Civilization without Sexes : Reconstructing Gender in Postwar France,
1917-1927 (Chicago: University ofChicago Press, 1994) ; and Debora Silverman, "Am azone, Femme
Nouvelle, and the Threat to the Bourgeois Familv," in Art Nouveau in Finde Siecle France: Politics ,
Psychology, andStyle (Berkeley and Los Angeles: University of Califomia Press, 1989), pp. 63-74.

14. Terry Castle, "The Female Thermometer," Representations 17 (Winter 1987) : 1-27. Picabia's two
drawings are published in his Dadaist journal 391 , 16 (May 1924) : 3-4.

15. Ca stle , "The Female Thermometer," p. 22.
16. Marius Ary Leblond, cited by Silverman, "Am azone," p. 69.
17. Victor lose, "La Feminisme et le bon sens," in La Plume 154 (September 15, 1895): 391-92, cited in

Silverman, "Amazone," p. 72.
18. [oan Wallach Scott, Genderand the Politics of History (New York: Columbia University Press, 1988) .

For a trenchant an alysis of the fate of "ia gar ~onne " in French postwar fiction, see Roberts , Civilization
without Sexes.

19. See Roberts, Civilization without Sexes, pp. 8-9 and passim.
20. Pierre Drieu La Rochelle, La Suite des idees (Paris : Au Sens Pareil , 1927), p. 125, cited in Roberrs,

Civilization without Sexes , p. 2.
21. Nancy Ring, New York Dada , n. 15, p. 23.
22. Francis Picabia, "Sold ats," 391 7 (August 1917): 2. Ring translates thi s as "Hungry madness / desper­

ate artitudes / the sick wall of the feminine sex." New York Dada, p. 22.
23. M. Numa Sadoul, writing in ProgresCivique (june 13, 1925) : 840, cited in Roberts, Civilization with­

out Sexes, p. 9.
24. As Siegfried Kracauer wrote of this English dance troupe, which int oxicated Europe in the 1920s:

"The hands in the factory correspond to the legs of the Tiller Girls." ("The mass omament," 1927,
translated and publi shed in New Gennan Critique 5 [Spring 1975].) Illustr ating my point about the
European's linkage of things technological with things American, Kracauer was cert ain the Tiller
Girls were American . Writing of them again in 1931 for the Frankfurter Zeitung ("Girls und Krise,"
no . 27, May 1931), he declaimed

the Girls were artificially manufactured in the USA and exported to Europe bv the dozen. Not
only were they American products; at the same time they demonstrated the greatness of Amer­
ican production. . . . When they formed an undulating snake, they radiantly illustrated the
virtues of the conveyor belt; when they tapped their feet in fast tempo, it sounded like business,
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business; when the y kicked their legs with mathematic al precision , they joyously affirmed rhe
progress of rationalization; and when they kept repeating the same movements without ever
interrupting their routin e, one envisioned an uninterrupted chain of autos gliding from the fac­
tories into th e world .

See Peter Wollen, "Cinema/Ameri canism/The Robot," New Formations8 (Summer 1989): 24-25 .
25. Translated by Robert Martin Ad ams as Tomorrow's Eve (Urbana: University of IIlinois Press,

1982).
26. Ibid., p. 98.
27. Duchamp was c1early the most import ant art-h istorical and personal intluence on Picabia's machine

art, but the intluence went both ways (as Duchamp's kin ship exchange gesture suggests). Leger teils
an interesting story about Duch amp th at sets the stage for Picabia's import ance to the younger
painter (the two met in the winter of 1910-11):

Before the World War I went with Marcel Duchamp and Brancusi to an airplane exhibition .
Marccl . . . walked around the motors and propellers with out saying a word. Suddenly he turned
to Brancu si: "Painting has come to an end. Who can do anything bett er th an thi s propeller ?
Can you ?"

Fernand Leger, around 1957, quoted in Pontus Hulten, The Machine as Seen at the End oi the Mechani­
calAge (New York: The Museum of Modern Art, 1968), p. 140. Picabia's syrnpathv with Duchamp's
perspective, and his pursuit of pure abstraction (carlier and more consistent than Duch arnp's), sug­
gests th at the synergism of th eir views was crucially important to th ern both, and impossible to disen ­
tangle in a spurious search for priority.

28. The letterhead on th e verso is just visible in th e reproduction of the drawing in Figure 4. The Met ro­
polit an Museum of Art, where the drawing is now located as part of the Stieglitz collection , has
parsed the name through the paper as "Braevoo rt House," which 1 have interpreted as th e "l'h ötel
Brevoort" referred to by Gabrielle Buffet-Picabia as their lodgings durin g their first stay. More signifi­
cantly, Picabia's wife recalls tha t it was here th at Picabia made a suite of watercolors (and drawings?)
that served as the basis for his exh ibition at St ieglirz'sgallery; thu s, if th e drawing dates from thi s first
trip and was given to Steiglitz with the othe r works for the exhibition, it would be ano ther explana­
tion for its location in the Steiglitz collection. (On the other hand, Picabia's second wife and execu­
tor of his estate , Olga Picabia, dates rhe work as 1915.) Buffer-Picabta writes of th e excitement of thi s
first trip and its effect on Picabia's art:

Cette ambiance vivifiante ne devait pas tarder ä manifester ses effect s, c'est-ä-dire un irresistible
desir de peindre. 11 revint un jour a l'h ötel Brevoort , OU nous habitions, avec l'outillage neces­
saire ason travail, organ isa une installation de fortune et les murs se couvrirent bientot d'un e
serie d'aquarelles de grandes dimensions qui recreaienr aussi un climar inconnu par la richesse
de leurs inven tions et l'eloquence plastique de leurs "abstractions."

Ga brielle Buffer-Picabia, Recontres avec Picabia, Apollinaire, Cravan, Duchamp , Arp , Calder (Paris:
Pierre Bclfond , 1977), p. 46. Wand a Co rn, scho lar of these transatl antic exchanges of "American­
isme," informs me th at "The Brevoort ho te l is where all th e French exiles stayed and/or socialized
during the war" (email August 15, 1995), which certain ly reinforces my inference as to the let ter­
head's source.

29. The "docror-mechanic" brings to mind Benjamin 's famous comparison, in th e "Work of Art" essay,
where the painter is like a magician , and the filmmaker like a surgeon who "penetrates deeply into
the web of realit y." For the import ance of X rays in Picabia's ideas, and in th e cultural imaginary as a
whole, see Linda Dalrymple Hend erson, "Francis Picabia, radiometers, and X-rays in 1913," Art Bul­
letin, 71, 1 (March 1989) : 114-23. 1 am grateful to Dr. Henderson for many cit ations and insigh ts
about Picabia's work in th is period .

30. Willi am Homer, "Picabia's}eune fille americaine dans I'etat de nudite and her friends," Art Bulletin LYll
(March 1975): 111.

31. Yilliers de l'Isle-Adam, Tomorrow's Eve, p. 144.
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32. William S. Rubin, Dada andSurrealist Art (New York: Harry N . Abrams, 1968), p. 56.
33 . See, for example, Voila la fille nee sans mere, dated 1916-17 (illustrated in Picabia, Musee d'ixelles,

1983) and th e 1917 Fille nee sans mere (illustrated in Hulten, The Machine, p. 83) . The latter image
was produced in Barcelona during the first few months of Picabia's rest eure for neurasthenia.

34. "Je dedie cetouvrage atous les docteurs neurologues en general et speciolemev:aux docteurs : Collins (New­
York) , Dupre (Paris) , Brunnschweiller (Lausanne). F. Picobia. " Frontispiece, Poemes et dessins de la fille
nee sans mere (Lausanne, 1918).

35 . George M. Beard, American Nervousness: lts Causes and Consequences , A Supplement to Nervous
Exhaustion (Neurasthenia) (originally published in 1881 bv Putnarn's, New York : reprint New York:
Arno Press, 1972), p. 96. There is a now a large literature on neurasthenia and its relation to mod ern
life. For an excellent hi story of how neurasthenia related to the emerging mod ern workpl ace, see
Anson Rabinbach, The Human Motor: Energy , Fatigue, and the Origins of Modem ity (Berkeley and Los
Angeles: University of C alifornia Press, 1992). On neurasthenia and manhood, see Mark Seltzer,
Bodies and Machines (N ew York: Routledge, 1992) . On the medical history, see Francis Gosling,
Before Freud: Neurastheniaand the American Medical Community /870-/910 (Urbana: University of
IIlinois Press, 1987) . For the French case, see Robert A. Nye, Crime, Madness, and Politics in Modem
France : TheMedical Concept ofNational Decline (Princeton : Princeton University Press, 1984) .

36. Beard, American Nervousness, p. 9.
37 . Ibid., p. 99 .
38. Francis G osling, BeforeFreud , p. 10, quoting Charles Rosenberg, "T he Place of George M. Beard in

N inereenth-Century Psychi atr y," Bulletin of theHistory of Medicine, 36 (1962) : 249.
39 . [o seph Collins, M.D., "T he Etiology and Treatment of Neurasthenia. An Analysis of 333 Cases,"

Medical Record 55, 12 (M arch 25,1899) : 414 .
40 . See Robert A. Nye, Crime, Madness, and Politics , pp. 149-52, passim. Adrien Proust and Gilbert Bal­

let, L'hygiene du neurastiieruque (Paris: Masson , 1897). Nye notes (p . 148) th at the Proust and Ballet
book was "the standard medical text on neurasthenia" in France, and points out th at it appeared the
same year as Durkheim's speculations on neurasthenia in Emile Durkheim, Suicide : A Study in Sociol­
ogy (1897), trans. lohn H. Spaulding and George Simpson (Glencoe, 111.: Free Press, 1951) .

41. Collins, "Etiologv," pp. 416 ,415.
42 . Indeed, Picabia's collapse is st ill described primarily as alcoholism or drug addiction . See Dada

Invades New York (N ew York: Whitney Museum of American Art, 1997), p. 79. Whatever contern­
porary term s are brought to bear on the nature and etiology of Picabia's recurrent illness, it remains
the case that hi s wife at the time, G abrielle Buffet-Picabia, idcnuficd it as neur asthenia, and he was
given therapy by three neurologists, to whom he feit grareful eno ugh to dedic ate his book of poems
and drawings.

43. Collins , "Etiology," p. 419. For Collins's part, he believed th at th e apparatus using static electrical
impulses was more effect ive tha n th e faradic or galvanic type.

44. Bern ard S. Talmey, M.D., Neurasthenia Sexualis: A Treatise on SexualImpotence in Men andin Women,
for Physicians and Students ofMedicine, (New York: Practi tioners' Publi shing, 1912), p. 147. Talmey
expl ains the proc edure for one particularly gruesome treatment: "When the faradic current is used,
on e pole is applied to the genitals, th e other within th e rectum. A sponge electrode may aiso be
placed upon the lumbar spine , whil e an electric brush is swept over the glans penis, scrotum, hvpogas­
tric region, buttocks, perineum and inner surfaces of the thighs" (pp . 153-54).

45 . Mauric e de Fleury, Les Grands Symptomes Neurastheniques (Pathogenie et Traitemem) , 4th ed . (Paris:
Felix Alcan, 1910) , p. 199.

46 . Talmey, Neurasthenia sexualis , pp. 66-67.
47 . "As a matter of fact veneral exce sses are followed by rnalai se, nervousness, mental depression , lassi­

tude, fatigue, sati etv, heaviness in the hc ad, dispo sition to sleep, dullness of intellect, indi sposition to
exerc ise, want of decisi on , regret s and ill-hurnor, and th e other symptoms of general neurasthenia."
lbid ., pp . 74-75.
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48 . Ibid ., pp . 77-78,83, ernphasis added.
49 . Ibid ., p. 88.
50 . As the no ted gyne co logist Charles Reed put it in his address to the doctors of the Cincinnati Hospi-

tal in 1899:
the genital organs of wornen, considered in the aggregat e , are nothing mor e or less than a cen­
tral telegraphic office, from which wires radiate to every nook and corner of the system, and
over wh ich are transmitted messages, morbific or otherwise, as the case may be; and it should be
remembered righr here th at te!egraphic messages trave! both ways over the same wire; that
there are both receiving and sending offices at each end of the line.

Cited in Gosling, Before Freud, p. 98.
51. The "machinic phv lum" is a concept from Gillcs Deleuze and Felix Guattari, A T housand Plateaus:

Capitalism and Schizophrenia, trans. Brian Massumi (Minneapolis : University of Minnesot a Press,
1987), p. 409, passim.

52 . The full tit le of one of Picabia's early paintings, Edtaonisl (ecclesiastique) , had included the parenthet­
ica l "ecclesiastic"- -supposedly a reflection on the artist's experience of observing a priest warehing a
Russian/American (or Hindu?!) "exotic dancer" named Stacia Napierkowska, to both rnen 's arousal.

53. The writ er is a certain P. Rousseau, whose Histoire des transports contributed the following: "c'esr le
mouvement circulaire, ... qui regne sur la quasi-totalite de nos mecanismes, ... depuis le stylo que l'on
decapuchonne jusqu'aux pompes d'alimentation des [usees." Tresorde la langue franqaise: Dictionnaire de
la langue du XIXe et du XXe siecle (Paris: Editions du Centre National de Ja Recherche Sci entifique),
vol. 6, p. 802 . Compare with the two references in LeRoben. [e an Genet: "Mignonaime l'elegance du
geste qui mele les des . Il gollte aussi la gtiu:e des doigts qui roulent une cigarette, qui decapuchonnenr un
stylo" (N otre-Dame des f1eurs) , and Annie Leclere: "Mais voila: des qu'ils (les hommes) dec apuchon­
nent leur stylo, qa les prends, qa les reprends , ils n'onr plus qu'un mot a la plume , le Desir" (Parole de
femme). In LeGrand Roben de la langue Franqaise : Dictionnaire Alphabetique er Analogique de la langue
Franqaise , 2nd ed ., vol. 3 (Paris: Le Roben, 1987), p. 192.

54. Peter Galison suggested this last associat ion to me.
55 . See the definitive essay by Arnauld Pierre, "Sources inedites pourl'oeuvre machiniste de Francis Picabia:

1918-1922," Bulletin de ia Sociere de l'histoire de l'an [rancaise (March 1991): 255-81.
56. . . . elle se leveet bande lamain

souriant toujours .
Elle gouveme iascience d'enchainer
les degres de l'eau.

Jesuis lemonarque [auoeue variete
pudeurde passivite spermatozorde .
Inestherique lematelot pale
pres du lacsanssolei/.

Picabia, "Zoide," Poemes et Dessins, p. 38 . Unless otherwise specified, trans lati ons are my own.
57 . The partial spelling of "Nascis" (rather than the proper "Narcisse") suggests both "naquis," literally "I

was born," and "narcose," narcosis-in other words, the twin poles ot Picabia's awareness.

58. L'egorsme conquerantTeerte un sot
Un amant attendle bonheur
Affairesd'apparences
Moi je n 'ai jamais vu
Ceux qui les portent
L'inconnun 'a pasde theories
Sur legaspillage
Le longdu f1euve naufrage

Picabi a, "Vivre," Poemes et Dessins, p. 17.
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59. .. . Laverite de l'ame
Est lagrande lachete de I'orgueil academique
Mes yeuxdansvos yeux
Je suis content
Dans ma solitude oubliee

Picabia, "Helas!" in ibid ., p. 18.
60 . This image may relate closely to Picabia's additional extramari tal affair with the art ist Carlos Gr ego­

rio (he had already inst alled both wife and mistress in Zürich when he met Gregorio) . The connec­
tion is made bv William Camfield for Brilliant Muscles, reproduced in 1919 under the title Vagin
Brillant , which "identifies the muscles involved." Other phrases in the work read: "Mu scles," "Bril­
lants," "Petit male," "Frottement ," "Buche a bouche," and "mecanique de la region sacree [sie]." See
William Camfield, Francis Picabia: His Art, Life, and Times (Princeton: Princeton University Press,
1979) , p. 116.

61. The origin al illust ration is labeled "Le Volant du compteur 'Duplex,'" in LaScience et laVie 36 (Decem­
ber 1917-January 1918) . See Arnauld Pierre, "Sources," p. 258 .

62 . The editors of the 1992 French reprint have "corrected" the original in this respect, and titled th e
drawing Male.

63 . 1am grateful to [ann Matlock for pointing thi s out.
64. . . . C'est lesysteme nerveux

al'imagination personnelle
des plaisirs d'eprouver
l'impossibilite.

Picabia, "Borgne," in Poemeser Dessins , p. 62.
65 . Auguste Villiers de L'lsle Ad am , L'Eve Future (first edition Paris, 1886, second edition, Paris, 1922,

English edit ion, 1982). As 1have argued, Ad am's book is a crucial onc for understanding th e complex
hi story of the fantasized cyborg, and how she intersects with the G alatea mvth. Peter Wollen pro ­
vides an excellent brief analysis of this "future Eve," which Wollen compares to E. T. A. Hoffmann's
Olympia:

Caught up in the circulation of desire , the automa ton becomes both philosophical toy and sex­
ual fetish or surrogate. Thus Edison . .. is both magus (though American) and marriage-broker
(even "idea lized" proeurer and pimp). His project is the technical realization of th e ideal object
of masculine desire. The real task of creati on is not sirnply to create a human being, but to cre­
ate woman forman.

"Cinema/Americ anism/The Robor," New Formations 8 (Summer 1989): 16. Inrriguin glv, some
Picabia scholars h ave interpreted the FNSM in just this way:

"The Girl Born without a Mother ... refers to the machine as a "creature" made by man for his
service-much as God had created Eve, not from woman but from man and for man 's use and
compan ionsh ip. The art ist was therefore-as Picabia frequently suggested-a god-like figure.
But , as God created without the aid of a mother, one eventually encounters concepts of the
"unique eunuch" ... , the "merry widow" . . . and the products of their offspring.

William C amfield, Francis Picabia (New York: Solomon R. Guggenheim Museum , 1970) , pp. 23-24. 1
suggest a different reading of these objects here.

66. Breton was probably paraphrasing an epigram attributed to Picabia, that one should "change on e's
ideas as often as one's sh irt." Breton cited in Man Ray's "Photography is not Art," View (April 1943) :
23, continued in (October 1943): 77-78, 97 .

67. L'hommeanimal
Verslenezmr
Enveloppe ses sens . . .
De lapenetration mutuelle
Mechanisme aveugle et muet
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Nous trouverons des ai!es quiviventselon Platon
Dans!es apparenees des realites.

Francis Picabia, Poemes et Dessins, p. 21.
68. The Smithson work in question is his assemblage titled Honeymoon Machine that presents arevision

of Duchamp's celibataires. See my discussion of the gender dynamics in the Smithson assemblage in
Machine in the Studio (Chicago: University of Chicago Press, 1996), pl. 8, p. 300ff. For an extended
discussion of mechanomorphic art and art rnachines, see also Caroline A. [ones, Painting Maehines
(Boston: Boston University Art Gallery, 1997).

69. Marcel Duchamp, notes from the Green Box, as cited by Amelia [ones in Postmodemism and theEn­
Gendering of Mareel Duchamp (Cambridge: Cambridge University Press, 1994), p. 196. My forced
constriction of the meanings of the Large Glass is purely instrumental; for a nuanced and sophisti­
cated reading, I refer the reader to Amelia [ones's book .

70. William S. Rubin, Dada, Surrealism and Their Heritage (New York. The Museum of Modern Art,
1968), pp. 20, 21.

71. But, as with the counter readings of Picabia's machinic bodies, Duchamp's bride can also be seen as
allowed to existin herown sphere, allowed "the possibility of sexual fulfillment as weil as her own space
of desire." Amelia [ones, paraphrasing Franccis Lyotard in Postmodemism and ehe En-Gendering of
Mareel Duchamp, p. 198.

72. Paul Haviland, in 291 7-8 (September/October 1915): 1. Pontus Hulten suggests that Duchamp
"gave" Picabia the narne, and the concept, of the FNSM (in his Machine as Seen ae ehe End of ehe
Machine Age). Without any supporting evidence, this seems yet another instance of the power of the
Duchampian author-function, wh ich Amelia [ones describes in Postmodemism and theEn-Gendering
ofMareel Duehamp. !t is clear that Haviland disclaims ownership of the phrase through the quotes he
places around it.

73. Andreas Huyssen, "The Vamp and the Machine: Technology and Sexuality in Fritz Lang's Metropo­
lis," New German Critique 24-25 (Fall and Winter 81-82): 221-37.

74. Peter Wollen, "Cinema/Americanism/The Robot," pp. 7-34. Rosi Braidotti, conversation with the
author, April 1995.

75. See Gilles Deleuze on Foucault and the new episteme:
Foucault shows that man, in the classic period, isn't thought of as man, but "in the image" of
God, precisely because his forces enter into combination with infinitary forces . lt's in the nine­
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Deanimations: Maps and
Portraits of Life Itself

1

Get a Litel SimLifc, the geneticplayground, allows you to build ecosystems from
theground upandgive life to creaturesfrom the depths of your imagination. . . .
lt's up to you ro keep your species off the endangered list! Give life to different
species in the Biology Labandcustomize their look withthe icon editor.

- A DVERTISEMENT IN SCIENCE NEWS 142, 2 0 (NOVEMBER 14, 1992 ) : 3 2 2

CREATION SCIENCE

The user manual for the Maxis computer game SimLife opens with the words of
Supreme Court C h ief ]ustice Oliver WendelI Holmes, "All life is an experimenr.I"

That grounding juridical point is equally the foundation of this essay on the comedic
portraiture and cartography of"life itself." My focus is on advertising, joking, and gam­

ing dim en sions of genetic portraiture and mapping. These contemporary practices

have taproots into the geometric matrices of spatialization and individualization con­

structed in early modern Europe. The matrices emerged from the instrumental, episte­

mological, and aesthetic innovations of perspectivism, which became prominent in

the narrative time called the Renaissance. "Perspectivism conceives of the world from

the standpoint of the 'seeing eye' of the individual. lt emphasizes the science of optics

and the ability of the individual to represent what he or she sees as in some sense

'truthful,' compared to superimposed truths of mythology or religion. :" Perspectivism
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engages types of troping that their practitioners find hard to acknowledge. I want to
spelunk through the taproots of spatialization and individualization to see how the
carbon-silicon-fused flesh of technoscientific bodies at the end of the second Christian
millennium get their semiotic trace nutrients.

In Maxis games, as in life itself, map making is world making. Inside the persistent

Cartesian grid conventions of cyber-spatializations, the games encourage their users to
see themselves as scientists wirhin narratives of exploration, creation, discovery, imag­
ination, and intervention. Learning data-recording practices, experimental protocols,

and world design is seamlessly part of becoming anormal subject in technoscience.
Cartographic practice is learning to make projections that shape worlds in particular
ways for various purposes.

The Maxis games invite an equation with Christian readings of the creation
discourse in Genesis. The SimEarth Bible is the title of that game's strategy book. The
Bible's introduction tells the reader that SimEarth is "a laboratory on a disk for curious
people to experiment with.?" The author is frankly Christian in his theistic beliefs

about evolution, but the game and the strategy manual are deeply enmeshed in "[udeo­
Christian" mimesis-Le., Christian salvation history-even in totally secular inter­

pretations. So too is the perspectivism, which was critical to the history of Western
early modern and Renaissance art and map making, enabled by a "[udeo-Chrisrian"
point of view. And what was "point of view" before the implosion of biologics and
informatics has become, since that impaction in narrative and material spacetime,
"pov." Pov is the cyberspace version of secularized creation science's optical practice.

This respectable creation science is not about opposition to biological evolution or
promotion of divine special creation. The creation science of the Maxis games, and of
much of contemporary technoscience, inc1uding molecular biology, genetic engineer­
ing, and biotechnology, is resolutelv up to the minute in Ieading-edge science. The
secular creationism is intrinsic to the narratives, technologies, epistemologies, contro­
versies, subject positions, and anxieties. "Give life to different species in the Biology
Lab and customize their look with the icon editor," urges the SimLife advertisement.
This is a kind of paint-by-bit game that fills portrait galleries in the cyber-genealogies
of life itself. Getting into the spirit, I call the narrative softwate of my essay "Sim­
Renaissance TM." I am interested in the official versions of scientific creationism in life

worlds after the implosion of informatics and biologics.

My pov in this examination of perspective technologies is that of the chief actor
and point of origin in the drama of life itself-the gene. This slant gives me a curious
vertigo that I blame on the godlike perspective of any autotelic entity. The gene is the
subject of the portraits and maps of life itself in the terminal narrative technology
proper to the end of the second millennium. Sociobiologist Richard Dawkins, an
inspiration for the Maxis game makers, explained that the body is merely the gene's
way to make more copies of itself, in asense, to contemplate its own image. "Evolution
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is the external and visible manifestation of the differential survival of alternative repli~

cators . Genes are replicators; organisms and groups of organisms ... are vehicles in
wh ich replicators travel about."s Mere living flesh is derivative; the gene is the alpha

and omega of the secular salvation drama of life itself. Faced with this barely secular
Christian Platonism, I am consumed with curiosity about the regions where the lively
subject becomes the undead thing.

LIFE ITSELF

Following the rules of the game, I mutate the term "life itself" from Sarah Franklin.6

The instrumentalization of life proceeds by means of cultural practices-s-sociopoliti­
cal, epistemological, and technical. lnformed by Foucault on biopower and the history
of the concept of life, Franklin analyzes how nature becomes biology, biology becomes
genetics, and the whole is instrumentalized in particular forrns.i "Life," materialized as
information and signified by the gene, displaces "Nature," preeminently embodied in
and signified by old-fashioned organisms. From the point of view of the Gene, a self­
replicating auto-generator, "rhe whole is not the sum of its parts, [but] the parts sum­
marize the whole.l" Rather. within the organic and synthetic databases that are the
flesh of life itself, genes are not really parts at all. They are another kind of thing, a

thing-in-itself where no trope can be admitted. The genome, the totality of genes in
an organism, is not a whole in the traditional, "natural" sense, but a congeries of enti­
ties that are themselves autotelic and self-referential. In this view, genes are things-in­
themselves, outside the lively economies of troping. To be outside the economy of
troping is to be outside finitude, mortality, and difference, to be in the realm of pure

being, to be One, where the word is itself.
In the game of life itself, "[ijt's up to you to keep your species off the endangered

listl" Fetishism has never been more fun, as undead substitutes and surrogates prolifer­
ate. But fetishism comes in more than one flavor. Nature known and remade as Life
through cultural practice figured as technique within specific proprietary circulations
is critical to Franklin's and my spliced argument. I hope Marx would recognize his ille­
gitimate daughters, who, in the ongoing comedy of epistemophilia, onlv mimic their
putative tather in a pursuit of undead things into their lively matrices. Marx, of course,
taught us about the fetishism of commodities. Commodity fetishism is a specific kind

of reitication of historical human interactions with each other and with an unquiet
multitude of nonhumans, which are called nature in Western conventions. In the cir­
culation of commodities wirhin capitalism, these interactions appear in the form of,

and are mistaken for, things. In proprietary guise, genes displace not only organisms,
but people and nonhumans of many kinds, as generators of liveliness. Ask any biodi­
versity lawyer whether genes are sources of "value" these days, and the structure of
commodity fetishism will come clear.
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FETISHISM OF THE MAP

However, I am interested in anothe r, obliquely related t1avor of reihcation th at trans­
mutes material, contingent, human , and nonhuman liveliness in to maps of life itself

and the n mistakes the map and its reified en tit ies for the bumptious, nonliteral world.

I am interested in the kinds of fet ish ism proper to worlds without tropes, to liter al
world s, to genes as autotelic entit ies. Geographical maps are embodiments of multifac­
eted h istorical pract ices among specific humans and nonhumans. Those practices con­
stitute spatiotemporal worlds; th at is, maps are both instruments and sign ifiers of

spatialization . Geograph ical maps can, but need not , be feti shes in the sense of appear­
ing to be non -tropic, metaphor-free representat ions of previously existing "real" prop ­
erties of a world that are waiting pati ently to be plot ted. Instead, maps are model s of
worlds crafted through and for specific practices of intervening and ways of life.

In Greek, tropos is a turn or a swerve; tropes mark th e nonliteral qualit y of being and

of lan guage. Fetishes-themselves "substitu tes," th at is, tropes of a special kind-pro­
duce a characteristic "mistake"; fet ishes obscure the const itutive tropic nature of
themselves and of worlds. Fetishes literalize and so indu ce an elementary material and
cogn itive error. Fet ishes make th ings seem clear and und er contro!. Technique and sei­
ence appear to be about accuracy, freedom from bias, good faith, an d time and money
to get on with th e job, not about material-semiotic troping and so building certa in
kinds of worlds rath er th an others. Feti shized maps appear to be about things-in-them­

selves; non-feti shized maps index cartographi es of struggle," or more broadly, cartogra­
phi es of noninnocent practice, where everything does not always have to be a struggle.

The hi story of cartography can look like a hi story of figure-free science and rech­
nique , not like a h istory of "troping," in th e sense of worlds swerving and mutating
through material cultural practic e, where a11 of the actors are not human . Accuracy
can appea r to be a question of technique, and to have nothing to do with inherently
nonli teral tro pes. Such a "real" world th at preex ists practice and discourse seems to be
merely a contain er for th e lively act ivities of hum ans and nonhumans. Spatializat ion
as a never-ending, power-laced process engage d by a motl ey array of beings can be
fetish ized as aseries of maps whose grids non- tropically locate naturally bounded bod­
ies (land , people , resources-and genes ) inside "absolute" dimension s like space and
time. The maps are fetishes insofar as they ena ble a specific kind of mistake th at turns

process into non-tropic, real, literal things inside conta iners.
People who work with maps as fetishcs do not rcalize they are trop ing in a spec ific

way. This "mistake" has powerful effects on th e form ation of subjects and objects.
Such people might we11 kn ow explicit ly th at map making is essential to enclosing
entities (land, minerals, pop ulations, etc. ) and readying th em for further exploration,

spec itication, sale, contract, protection, or man agement. These practices could be
understood as potentiallv controversial and fu11 of desires and purposes, but the maps
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themselves would seem to be a reliable foundation, free of troping, guaranteed bv th e
purity of number and quantificarion , outside of yearn ing and stuttering. Quest ions of
"value," th at is, tropes, could be und erstood to pertain to decision s to learn to make

cert ain kinds of maps and to influence th e purposes to wh ich charts would be pur. But
th e map making itself, and th e maps thernselves, would inhabit a semiotic domain like
th e high-energy phvsicists' "culture of no cultur e,,,lo th e world of the non -tropic, th e

space of clarity and unc on taminated referentiality, the kingdom of ration ality. That
kind of clarity and referentialit y are god tricks. Inside the god trick, the maps could
on ly be better or worse, accurate or not; but th ey could not be themselves instruments
for and sediments of troping. From the point of view of feti shists, maps-and scientific
objects in gene ral-are purely technical and repre sentation al, roote d in pracesses of
potentially bias-free discovery and no n- tropic naming. They would say: "Scientific
maps could no t be fetishes; feti shes are for perverts and primitives. Scientific people
are committed to clarity; th ey are not fetishists mired in error. My gene map is a non­
tropic representation of reality, i.e., of genes themselves." Such is th e structure of
den ial in technoscientific feti shism. I J

T hat is how the mistake works. Perh aps worst of all, while denying deni al in a
recursive avoidance of th e tro pic-and so unc onscious-tissue of all knowledge,
fetishists mislocate "error." Scientific fetish ists place error in th e admittedly irre­
ducibly tropic zones of "culture," whe re primitives, perverts, and othe r lay people live,

and not in th e feti shists' constitutional inability to recognize the trope th at deni es its
own sta tus as figure. In my view, contingency, finitude, and difference-but not
"erra r"- inhere in irremediably tropic , secular liveliness. Error and denial inhe re in
reverent literaln ess. Error inheres in th e literalne ss of "life itself," rather th an in the

unapologetic swerving of liveliness and world ly bodies-in -the-rnaking. Life itself is the

psychi c, cogn itive, and material terrain of fetishism. By contrast, liveliness is open to
the possibility of situated kn owledges, including technoscien tific kn owledgcs.

CORPO REALIZATION AND GEN ETIC FETISH ISM

Ge ne mapping is a particular kind of spatialization of th e body, perhaps better called
"corporealization." If commodity feti shism is the kind of mistaken self-idenrity
endemic to capital accumulation , and literalization of the categories is the form of self­

invisible circulatory scleros is in important areas of scientific epistemology, what flavor
of fet ishism is peculiar to th e history of corporealization in th e material and mythi c
tim es of Life Itself?The goal of the question is to ferret out how relation s and pract ices
get mistaken for non-tropic things-in-themselves in ways th ar matter to th e cha nces

for liveliness of h umans and nonhumans.
To sort out ana logies and disan alogies, let us return briefly to commodity fet ish ism.

The Hungarian Marxist philosopher Georg Luk äcs defined thi s kind of reification as
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fo11ows: "Its basis is that a relation between people takes on the character of a thing

and thus acquires a 'phantom objectivity,' an autonomy that seems so strictly rational
and a11-embracing as to conceal every trace of its fundamental nature: the relation
between people.t'" Marx defined commodity fetishism as "the objective appearance of
the social characteristics of labour.,,13 Corporealization, however, is not reducible to

capitalization or commodification.
I define corporealization as the interactions of humans and nonhumans in the dis­

tributed, heterogeneous work processes of technoscience. The nonhumans are both
those made by humans, e.g., machines and other tools, and those occurring indepen­

dently of human manufacture. The work processes result in specific material-semiotic
bodies-or natural-technical objects of knowledge and practice-such as cells, mole­
cules, genes, organisms, viruses, or ecosystems. The work processes make humans into
particular kinds of subjects, called scientists. The bodies are "real," and nothing about
corporealization is "merely" fiction. But corporealization is tropic and historically spe­

cific at every layer of its tissues.
Cells, organisms, and genes are not "discovered" in a vulgar realist sense; but they

are not made up. Technoscientific bodies, such as the biomedical organism, are the
nodes that congeal from interactions, where all the actors are not human, not self­
identical, not "us." The world takes shape in specific ways, and cannot take shape just

any way; corporealization is contingent, physical, tropic, historical, interactional.
Corporealization involves institutions, narratives, legal structures, power-differentiated
human labor, and much more. The processes "Inside" bodies-like the cascades of action

that constitute an organism or that constitute the play of genes and other entities that
make up a celi-are interactions, not frozen things. A word like "gene" specifies a mul­
tifaceted set of interactions among people and nonhumans in histoncally contingent,
practical, knowledge-making work. A gene is not a thing, much less a "master mole­
eule" or a self-contained code; instead, the term "gene" signifies anode of durable
action where many actors, human and nonhuman, meet.

Commodity fetishism was defined so that only humans were the real actors, whose
social relationality was obscured in the reified commodity form. But "corporeal

fetishism," or more specifically gene fetishism, is about mistaking heterogeneous rela­
tionality for a fixed, seemingly objective thing. Strong objectivity in Sandra Harding's

terms" and situated knowledges in my terms are lost in the pseudo-objectivity of gene
fetishism, or in any kind of corporeal fetishism that denies the ongoing action and
work that it takes to sustain technoscientitic material-semiotic bodies in the world .
The gene as fetish is a phantom object, like and unlike the commodity. Gene fetishism
involves "forgetting" that bodies are nodes in webs of interactions, forgetting the
tropic quality of a11 knowledge claims. My claim about situated knowledges and gene

fetishism can itselfbecome fixed and dogmatic and seem to stand for and by itself, out­
side of the articulations that make the claim sensible. That is, when the stuttering and
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swerving are left out, a process philosophy can be just as fetishistic as a reductionist
one. Both scientists and nonscientists can be gene fetishists ; and u.s. culture in and
out of laboratories is rife with signs of such fetishism, as weIl as of resistance to it.

With a little help from Marx, Freud, and Whitehead, let me precipitate from the

preceding pages what has been left in solution until now; i.e., the intertwining tripie
strands-economic, psychoanalytic, and philosophical-in the gene fetishism that
corporealizes "life itself" through its symptomatic practices in molecular genetics and
biotechnology, for example in the Human Genome Project (rnedicine), biodiversity
gene prospecting (environmentalism and industrv), and transgenics (agriculture and
pharmaceuticals). I do not mean that scientists or others in these areas necessarily
practice gene fetishism. Corporealization need not be fetishized, need not inhabit the
culture of no culture and the nature of no nature. Under widespread epistemologieal,
cultural, psychologieal, and political economic conditions, however, fetishism is a

common syndrome in technoscientific practice.
lt takes little imagination to trace commodity fetishism in the transnational market

circulations where genes, those 24-carat-gold macromolecular things-in-themselves,
seem to be themselves the source of value. This kind of gene fetishism rests on the
denial of all the natural-social articulations and agentie relationships among research­
ers, farmers, factory workers, patients, policy makers, molecules, model organisms,
machines, forests, seeds, financial instruments, computers, and much else that bring
"genes" into rnaterial-serniotic being. There is nothing exceptional about genetic
commodity fetishism, where focus on the realm of exchange hides the realm of pro­

duction. The only amendment I made to Marx was to remember all the nonhuman
actors too." The gene is objectified in and through all of its naturalsocial (one word)
articulations; and there is nothing amiss in that. Such objectification is the stuff of real
worlds. But the gene is fetishized when it seems to be itself the source of value; and
those kinds of fetish-objects are the stuff of complex mistakes, denials, and disavowals."

The hardest argument for me to make is that there is a psychoanalytic quality to

gene fetishism, at least in cultural, if not in personal psychodynamic, terms; but I am
driven to this extreme by the evidence. According to Freud, a fetish is an object or part
of the body used in achieving libidinal satisfaction. In the classical psychoanalytic story
about the fear of castration and masculine subject development, fetishism concerns a
special kind ofbalancing act between knowledge and belief. The fetishist-in-rhe-making,
who must be a boy for the plot to work, at a critical moment sees that the mother has no

penis, but cannot face that fact because of the terrible ensuing anxiety about the possi­
bility of his own castration. The youngster has three choices-become a homosexual
and have nothing to do with the terrifying castrated beings called women, get over it in
the recommended Oedipal way, or provide a usable penis-substitute (a fetish) to stand
in as the object of libidinal desire. The fetishist knows and does not know that the

fetish is not what it must be to allay the anxiety of the all-too-castratable subject,
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For Freud, the penis-substitute is the objectitication inherent in a process of disavowal

of the mother's (real) castration. The fetish is a defense strategy. "To put it plainly: the
fetish is a substitute for the woman's (mother's) phallus wh ich the little boy once
believed in and does not wish to forego-we know why.,,17 Or, as Laura Mulvey put it,

"Fetishism, broadly speaking, involves the attribution of self-sufficiencyand autonomous
powers to a manifestly 'man' derived object The fetish, however, is haunted by the
fragilitv of the mechanisms that sustain it. Knowledge hovers implacably in the
wings of consciousness.I'" The fetishist is not psychotic; he "knows" that his surrogate
is just that. Yet, he is uniquely invested in his power object. The fetishist, aware he has
a substitute, still believes in-and experiences-its potency; he is captivated by the
reality effect produced bythe image, which itself mimes his fear and desire.

Since technoscience is, among other things, about inhabiting stories, Freud 's
account of fetishism casts light on an aspect of the fixations and disavowals necessary
to belief in "life itself." Life itself depends on the erasure of the apparatuses of produc­
tion and articulatory relationships that make up all objects of attention, including
genes; it relies as weil as on denial of fears and desires in technoscience. Disavowal and
denial seem hard to avoid in the subject formation of successful molecular geneticists,
where reality must be seen to endorse the specitic practices of intervention built into
knowledge claims.

The odd balancing act of belief and knowledge that is diagnostic of fetishism, along

with the related cascade of mimetic copying practices that accompany fascination
with images, is evident in biotechnological artifacts-including textbooks, adver­
tisements, editorials, research reports, conference titles, and more. Belief in the self­
sufficiency of genes as "rnaster molecules," or as the material basis of life itself, or
as the code of codes, not only persists, but dominates in libidinal, instrumental­
experimental, explanatory, literary, economic, and political behavior in the face of the
knowledge that genes are never alone, are always part of an interactional system. That
system at a minimum includes the proteinaceous architecture and enzymes of the cell
as the unit of structure and function, and also the whole apparatus of knowledge pro­
duction that concretizes (objectifies) interactions in the historically specific form of
"genes" and "genomes." There is no such thing as disarticulated information-in

organisms, computers, phone lines, equations, or anywhere else. As the biologist
Richard Lewontin put it, "First, DNA is not self-reproducing, second, it makes noth­
ing, and third, organisms are not determined by it.,,19 This knowledge is entirely or­
thodox in biology, a fact that makes "selfish gcne" or "master molecule" discourse

symptomatic of something amiss at a level that might as weil be called "unconscious."
But if I am to invoke Freud's story, I need a particular kind of balancing act between

belief and knowledge, one involving a threat to potency and wholeness at critical
moments of subject formation. Can gene fetishism be constructed to involve that kind
of dynamic? Leaving aside individual psychosexual dynamics and focusing on the
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soc ial-h istorica l subject of gene tic kn owledge, I th ink th at such an accoun t makes

rough sense, at least ana logica lly. But first , I have to rearran ge Freud 's accoun t to dis­
pute wha t he thought was simp ly true abo ut possession of the "phallus," that signi fier

of crea t ive wholen ess and power. Freud thought women really did not have it; that was

the plain fact the fetishist could not face. I rely on fem inism to insist on astro nge r

objec t ive claim, narnely that women are whole, potent, and "uncastrated." Wholen ess

here mean s inside artic ulatio ns, never reducing to a thing-in-itself in sacred, secular,

or psychoan alytic terms. Freud got it wrong, eve n wh ile he got much of the symbolic

structure right in male-dominant condit ions. Freud , and a few othe r good men (and

women) , confused the penis and the phallu s afte r all.

My correction is necessary to make the ana logy to gene feti shism. Organi sms are

"whole" in a specific, nonmystical sense; i.e., organ isms are nodes in webs of dynamic

art iculat ions . Neither organ isms nor their constituents are things-in-thernselves.

Sacred or secular, all autote lic en tit ies are defenses, alibis, excuses, subst itutes­

dodges from the complexity of material-serniotic objec t ificat ions and apparatuses of

corporea l production. In my sto ry, the gene feti shist "kno ws" th at DNA, or life itself, is

a surroga te, or at best a simplificat ion that readil y degen erates into a false idol. The
substi tute , life itself, is a defense for the fetishi st, who is deeply invested in the switch,

against the kn owledge of the ac tua l complex ity and embeddedness of all objec ts,

including genes. The fetish ist ends up beli eving in the code of codes, the book of life,

and eve n the search for the grail. Only h alf jok ingly, I see the molecular biological

fetish ist to be enth ralled by a phallus-substi tute , a mere "penis" called the gene,

whi ch defends the cowardly subjec t from the too-scary sigh t of the relentless mater ial­

semiotic art iculat ions of biological real ity, not to mention the sigh t of the wider hori ­

zons lead ing to the real in technoscience. Perhaps ackno wledging that "[flirst, DN A is
not self-reproduc ing , second , it makes nothing, and third, organisms are not derer­
mined by it " is too threat ening to all the investments, libidinal and othe rwise, at stake

in the materi al -serni otic worlds of molecular gene tics these days. So the fet ishist sees
the gene itself in all the gels, blot s, and printouts in the lab, and "forgets" the natural­

technical processes that produce the gene and genome as conse nsus objects in the real
world . The feti shi st's balancing act of knowledge and belief is st ill running in the the­
ate r of technoscience.

The third strand in my helical spiral of gene feti sh ism is spun out of what White­
head called the "fallacy of misplaced concreteness.,, 20 Growing out of his exa mina tion

of the st ill asto n ish ing concatena tion of theoretical , mathernatical , and experimen­

tal developments that mark the European seven tee nth cen tury as "T he Century of

Geni us," Whiteh ead foregrounded the importan ce to the h istory of Western natural

scie nce of two pr inciples: (1) simple locat ion in space-t ime, and (2) substances with

quali ties, especially primary qualities defined by their yield ing to numerical, quantita ­

tive ana lysis. These were the fund amental commitments embedded in seven tee n th-
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century and subsequent Western practices of spatialization, including cartography,
and the role of these principles in the history of philosophical and scientific mecha­
nism is not news. Whitehead wrote in 1925, when mechanism, the wave-particle
duality, the principle of continuity, and simple location had been under fruitful erosion
in physics for decades. These dated conventionally from Maxwell's mid-nineteenth­
century equations founding electromagnetic field theory and continuing with the
developments in quantum physics in the 1920s and 1930s, and were tied to work by
both Niels Bohr in wave mechanics and Albert Einstein on the lightquantum, among
other critical transformations of physical theory.

Whitehead had no quarrel with the utility of the notion of simple location and the
attention to primary qualities of simple substances-unless these abstract logical con­
structions were mistaken for "the concrete." Albeit expressed in his own arcane terrni­

nology, "the concrete" had a precise meaning for Whitehead, related to his approach
to "an actual entity as a concrescence of prehensions." Stressing the processual nature
of reality, he called actual entities actual occasions. Objectifications had to do with
the way "the potentiality of one actual entity is realized in another actual entity.'>2l
Prehensions could be physical or conceptual, but such articulations, or reachings into

each other in the tissues of the world, constituted the most basic processes for White­
head. I ally with Whitehead's analysis to highlight the ways that gene fetishists mis­

take the abstraction of the gene for the concrete entities and "occasions" that make up
the biological world.

So, gene fetishism is compounded of a political economic denial that holds com­
modities to be sources of their own value, while obscuring the socio-technical rela­
tions among humans and between humans and nonhumans that generate both objects
and value; a disavawal, suggested bv psychoanalytic theory, that substitutes the master
molecule for a more adequate representation of units or nexuses ofbiological structure,
function, development, evolution, and reproduction; and a philosophical-cognitive
error that mistakes potent abstractions for concrete entities, which themselves are
ongoing events. Fetishists are multiplv invested in all of these substitutions. The irony
is that gene fetishism involves such elaborate surrogacy, swerving, and substitution,
when the gene as the guarantor of life itself is supposed to signify an autotelic thing in

itself, the code of codes. Never has avoidance of acknowledging the relentless tropic
nature ofliving and signifying involved such wonderful figuration, where the gene col­
lects up the people in the materialized dream of life itself.

Inside and outside laboratories, genetic fetishism is contested, replicated, ironized,
indulged, disrupted, consolidated, examined. Gene fetishists "forget" that the gene

and gene maps are ways of enclosing the commons of the body--of corporealizing-in
specific ways, which, among other things, often write commodity fetishism into the
program ofbiology. I would like to savor the anxious humor of aseries of scientific car­
toons and advertisements about the gene in order to see how joking practice works
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where gene fetishism prevails. We move from Maxis's SimLife to maps and portraits of

the genome itself.

GENOME

My reading of comic portraiture and cartography-the story of life itself-picks up

after the impl osion of informatics and biologics, especially in genetics, since th e

1970s . Still absent from Webster's 1993 unabridged dictionary, genome progressively

signities a historically new entity engendered bv the productive identity crisis of

nature and culture. The cultural productions of the genome produce a category crisis,

a generic conundrum in which proliferating ambiguit ies and chimeras an ima te the

act ion in science, entertainment, domestic life , fashion, religion, and business. The

pollution works both ways: culture is as mouse-eaten as nature is by the gnawings of

the mixed and matched, edited and engineered, programmed and debugged genome.

A 1991 residential seminar at the University of Califomia Humanities Research

Center spent considerable time on the Human Genome Proj ect. One philosopher in

the seminar put his finger on potent double meanings when he understood the science

studies scholars, who suggested the term "the cultural productions of the genome" as

the title for a conference, to be referring to musical, art istic, educational, and similar

"cultural productions" emerging from popularization of science. The science studies

professionals meant, rather, that the genome was radically "cultura lly" produced, and

no less "natural" for all that. The gene was th e result of th e work of construction at

every level of its very real being; it was constitutively art ifactual. "Tech noscience is
cultural practice" might be the slogan for mice, scien tists, and science ana lysts.

Attending to how the permeable boundary between science and cornedy works in

rela tion to the genome-and at the risk of giving comfort to those who st ill think the
cultura l production of the genome means its popularization-I pursue my stor y liter­

ally by reading the comics. My structur ing text is a family of images, all cartoon adver­

tisements for lab equipment drawn by Wally Neibart and published in Science
magazine in the early 1990s (see Figures 1 and 2) . I am reminded of David Harvey's
observa t ion that advert ising is the official art of capitalism.22 Advertising also captures
the paradigmatic qu alities of democracy in the narratives of life itself. Finally, advert is­

ing and the cre ation of value are close twins in the New World Order, Inc. The car­

toons explicit ly play with creation, art , commerce, and democracy.

The N eibart cartoons suggest who "we ," reconstituted as subjects in the practices

of the Human Genome Project, are called to be in this hyper-humani st discourse:

Man TM. This is man with property in hirns elf in the historically spec itic sense proper

to the New World Order, Inc. Following an ethical and methodological principle

for science studies that I adopted many years ago, I will critically analyze, or "decon­

struct ," on ly rhat which I love and on ly that in wh ich I am deeply implicated. This
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commitment is part of a project to excavate something like a technoscientific uncon­
scious, the processes of formation of the technoscientific subject, and the reproduction
of this subject's structures of pleasure and anxiety. Those who recognize themselves in
these webs of love, implication, and excavation are the "we" who surf the Net in the

sacred/secular quest rhetoric of technoscience.
Interpellated into its stories, I am in love with Neibart's comic craft. His cartoons

are at least as much interrogations of gene fetishism as they are sales pitches. His car­
toons depend on a savvy use of visual and verbal tropes. In his wonderful cartoon
image advertising an electrophoresis system, a middle-aged, white, bedroom-slippered
and labcoat-clad man cradles a babymonkey wearing a diaper (Figure 1).23 Addressing
an audience outside the frame of the ad, the scientist holds up a gel with nice protein
fragment separation, generated by the passage of charged molecules of various sizes

through an electrical field. The gel is part of a closely related family of macromolecular
inscriptions, wh ich include the DNA polynucleotide separation gels, whose images

are familiar icons of the genome project. In my reading of this ad, the protein fragment
gel metonymica11y stands in for the totality of artifacts and practices in molecular biol­

ogy and molecular genetics. These artifacts and practices are the components of the
apparatus of bodily production in biotechnology's materializing narrative . My
metonymic substitution is warranted by the dominant molecular genetic story that
still overwhelmingly leads unidirectionally from DNA (the genes), through RNA, to
protein (rhe end product). In a serious and persistent joke on themselves, the kind of
joke that affirms what it laughs at, molecular biologists early labeled this story the
Central Dogma of molecular genetics. The Central Dogma has been amended over
the years to accommodate some reverse action, in wh ich informarion flows from RNA
to DNA. "Reverse transcriptase" was the first enzyme identified in the study of this
"backward" flow. RNA viruses engage in such shenanigans a11 the time. HIV is such a
virus, and the first (briefly) effective drugs used to treat people with AIDS inhibit the
virus's reverse transcriptase, which reads the information in the viral genetic material,
made of RNA, into the host cell's DNA. Even while marking other possibilities, the
enzyme's very name highlights the normal orientation for control and structural derer­
mination in higher life forms. And even in the reverse form, Genes "R" UsoThis is the

Central Dogma of the story ofLife Itself.
In the Neibart cartoon, while the scientist speaks to us, drawing us into the story,

the monkey's baby bottle is warming in the well of the electrophoresis apparatus. The
temperature monitor for the system reads a reassuringly physiological 37 degrees Cel­
sius, and the clock reads 12:05. The time is five minutes past midnight, the time of
strange night births, the time for the undead to wander, and the first minutes after a
nuclear holocaust. Remember the clock that the Bulletin of Atomic Scientists used to
keep time in the Cold War; for many years it seemed that the hands advanced relent­
lessly toward midnight. As Keller argued persuasively, the bomb and the gene have been
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cho reographed in the last half of the twentieth cenrury in a dance that intertwines
physics and biology in their quest to reveal "secret s of life and secrets of death.,,24

In the electrophoresis system ad, Neibart's image suggests areassuring family drama,

not the tec hno war apocalypse of secular C hristian monotheism, nor the Frankenstein

sto ry of the unnatural and disowned monster. But I am not reassured: all the conven­

t ional rhe torical details of the masculinist , hu manist story of man's autonomous self­

birthing structure the ad's narrati ve. The tim e, the cross-species baby, the scie nr ist

fathe r, hi s age, h is race, the absence of women, the appropriatio n of the maternal func ­

tion by the equipmenr and by the scien tist: all converge to suggest the conven tiona l
tale of the second birth that produ ces Man. It 's not "Three Men and a Baby" here, but

"A Scientis t , a Machine, and a Monkey." The technoscientitic family is a cyborg

nuclear unit. As biologist-and parenr-Scorr G ilbert ins isted when he saw the ad,

missing from this lab scene are the post-docs and graduate studen ts, with their babies,

who might really be there afte r midnight. Both monkey and molecular inscript ion

stand in for the absen t human product issuing from the reprodu cti ve practi ces of the

molecular biology laboratory. The furry baby primate and the glossy gel are tro pes tha t

work by part-fcr-who le subst itut ion or by surrogacy. The child produ ced by this lab's

apparat us of bodily production, this kn owledge-produ cing technology, th is writing

prac tice for materializing the tex t of life, is-in fruitful ambiguity- the monkey, the

pro rein gel (rnetonvm for man), an d those inrerpellated in to the drarna, that is, us, the

constituency for E-C Apparatus Corporation's genetic inscr iptio n technology.

I ove r-read, naturally: I joke; I suggest a paranoid reading prac t ice. I mistake a funny

cartoon, one I like imm ensely, for the serious business of real science, whi ch sure ly has

nothing to do with such popular misconceptions. But jokes are my way of working, my

ni bbling at the edges of the respectable and reassuring in technosciences an d in sei­

ence studies. This nervous, symptomatic, joking method is intended to locate the
reader and the argument on an edge. O n eithe r side is a lie: on the one hand, the offi­
c ial discourses of technoscien ce and its apologists; on the othe r, the fictions of conspi r­
acy fabul at ed by all those labeled "ou tsider" to scien tific rati onality and its marvelous
project s, magical messages, and very convenrional sto ries.

My in terest is relentlessly in images and sto ries and in the world s, actors , inhabi­
tants, and trajectories they make possible. In the biot echnological discourse of the

Human Geno me Project, the human is produced in a histor ical form , whi ch ena bles

and constrains certain forms of life rathe r than ot he rs. The technological products of

the seve ral geno me projects are cultura l actors in eve ry sense.

PORTRAIT™

A seco nd Wa lly Neibart cartoon for a Science ad makes an aspect of this point beau ti­

fully-lite rally (Figure 2) . Evoking the world of (high) art, this ad puns on science as
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(high) cultural production. That should not prevent the an alyst from conducting

another, qu asi-ethnographic sort of "cultural" analysis. I think Neibart subtly invites a

critical reading; he is laughing at gene fetishism, as well as using it. Our same balding,

middle-aged, white, male scientist-this time dressed in a double-breasted blue blazer,

striped shirt, and slacks-is bragging about hi s latest acquisit ion to a rapt , younger,

business-suit-clad, white man with a full head ofhair. They get as close to power dre ss­

ing as biologists, still new to the corporate world, seem to manage. The two affluent­
looking gentlemen are talking in front of three paintings in an art museum. (We

assurne they are in an art museum-that is, if the Mona Usa has not been relocated as

a result of the accumulated wealth of the truly Big Men in informatics and biologics.

After all, in 1994 William H . Gates, chairman and founder of Microsoft, purchased a

Leonard o da Vinci notebook, Codex Hammer, for a record $30.8 million in a manu­
script auction.)25

N eibart's three paradigmatic portraits of man on display are not of male human

beings, nor should they be . The self-reproducing mimesis in screen projections works

through spectacularized difference . One painting in Neibart's ad is da Vinci's Mona

Usa; the second is Pablo Picasso's Woman with Loaves (1906); the third, gilt-framed

like rhe others, is a superb DNA sequence autoradiograph on a gel. The Italian

Renaissance and modernist paintings are signs of the culture of Wes tern humanism,
which, in kinship with the Scientific Revolution, is narratively at the foundations

of modernity and its sense of rationalitv, progress, and beauty-not to mention its

dass location in the rising bourgeoisie, whose fate was tied progressively to science

and technology. Like the humanist paintings, the sequence autoradiograph is a self­
portrait of man in a particular historical form . Likc the humanist paintings, the DNA
gel is about instrumentation, framing, angle of vision, lighting, color, new form s of
authorship, and new forms of patronage. Preserved in gene banks and catalogued in
databa ses, genetic portraits are coll ected in institutions that are like art museums
in both signifying and effecting specific forms of national , epistemological , aesthetic,
moral, and financial power and pre stige . The potent ambiguities of biotechnological ,
genetic, financial, electrical, and career power are explicitly punned in the ad: "I ac­

quired this sequence with my EC650 power supply." The E-C Apparatus Corporation

offers "the state- of-the -art in Power Supplies"-in this case, a constant power supply

device.

The unique precision and beauty of original art become replicable, everyday experi­

ences through the power of technoscience in proprietary networks. The modernist

opposition between copies and originals-played out forcefully in the art market-is
erased by the transnational postmodern power of genetic identification and replica­

tion in both bodies and labs. Biotechnological mimesis mutares the modernist anxiety

about authen tic ity. "Classic sequence auto radiographs are everyday work for E-C

Electrophoresis Power Supplies." No longer oxymoronically, the ad's text promises
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unlimited choice, classical origina lity, eigh tee n unique models, and repli cability. At

every stage of genome production, in evolut ionary and laborato ry time, dat abase man­
agement and error reduction in repli cati on take the place of anxiety abo ut origina lity.

But a calmed opposit ion be twee n copy and origina l does not for a minute subvert

proprietary and authorial relati ons to the desirable portrait in all its endless versions,

altho ugh the subjects of authoria l discourse have mutat ed, or at least proliferat ed. [u st

as I am careful to credit N eibart and seek copyright releases, E-C is careful to confirm

authorial and property relati ons of the beautifu l, framed DNA sequence auto radi­

ograph , which is reproduced in the ad "courtesy of th e U. S. Biochemical Corporat ion
using Sequenase™ and an E-C Power Supply."z6 E-C used the mo lecu lar portrait

of man with permission, just as I must, in the esca lat ing practices of owne rsh ip

in technoscie nc e, where intellectual and bodily property become synonymous. The

"great art ist" of the technohumanist portrait is a consortium of human and nonhuman

actan ts: a commercially ava ilable enzyme, a biotech carporati on, and apower supply

device . Like the art portraiture, the scien t ific portrait of man as gel and database sign i­

fies gen ius, originality, identity, th e self, distinction, unity, and biographv, In ern i­

nently collectible form, the gel displays difference and identity exhaustively and

precisely. Human beings are collec ted up into their parad igma tic portrait, N o wonder
aesthe t ic pleasure is the reward . T he autorad iograph reveals the secrets of human

nature. Intense narrati ve and visual ple asure are intrinsic to th is technoscientific

apparat us, as it is to others, wh ich nonetheless try to ensure th at their product ions can

on ly be officially or "scient ifically" disc ussed in terms of episte mo logical and techno­

logical fact icity and non-tropic reality. Genes are us, we are rold through myriad "cul­
tur al" media, from DN A treat ed with reagents like Sequenase™ and run on gels, to

property laws in both publishing and biotechnology. N arrati ve and visual pleasure can

be acknowledged on ly in th e symptoma tic practices of jok es and puns. Displayed as
"h igh science," cxpli cit "knowledge" must seem free of sto ry and figure . Such techno­
humanist portraiture is what guarantees man's seco nd birth into the ligh t and airy
regions of mind . This is the struc ture of pleasure in gene feti shi sm.

T he strong bonding of biotechnology with the Renaissance, and espec ially with
Leonardo da Vinci , demands further dissection. Commen ting on the potent mix of
techniqu e, ways of see ing, and pat ronage, a ven ture capitalist from Kleiner Perkins

Caufield & Byers summed up the matter when he observed tha t biotechnology has
been "tor human biology wha t the Italian Renaissance was for art. ,,27 Leonardo, in par­

ticul ar, has been appro priated for stories of origin, vision and its to ols, scien t ific

humanism, technical progress, and uni versal ex tension. I am especia lly in terested in

the technoscientific preoccupation with Leonardo and his bret hren in the "degraded"

contex ts of business self-represen rat ion , advertising inside th e scientific communi ty,

science news illustration, conference brochure graph ics, science popularizat ion, maga­

zine cover art, and co mic humor.
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Consider Du Pont's remarkable ad that begins. "Smile! Renaissance™ non-rad

DNA labeling kits give you reproducible results, not high backgrounds.l'" The text

occurs underneath a color reproduction of Andy Warhol's giant (9' 2" x 7' 10Yz") 1963
photo-silkscreen, in ink and synthetic polymer paint, that "clones" the Mona Usa.
Filling in a grid of five Mona Usa's across and six down, Warhol's multiplied version is

entitled Thirty Are Better Than One. In Warhol's and Du Pont's versions, the paradig­

matic, enigmatically smiling lady is replicated in a potentially endless clone matrix.

Without attribution, Du Pont replicates Warhol replicates da Vinci replicates the lady

herself. And Renaissance ™ gets top billing as the real artist because it facilitates

replicability. But how could Warhol, of all artists, object to his work being anony­

mously appropriated for commodity marketing under the sign of "debased" high art

and high science enterprised up? In the Du Pont ad, the only mark of intellectual prop­

erty is-in a comic, recursive self-parody-RenaissanceTM. The mvthic chronotope

itselfbears the trademark of the transnational biotechnology corporation. Recursively,

the brand marks detection and labeling tools, for the code of codes, for life itself.

IN THE COMPANY OF GENES

The company the gene keeps is definitely upscale. Fetishes come in matched sets. Mas­
ter molecule of the Central Dogma and its heresies, the gene affiliates with the other

power objects of technoscience's knowledge production: neuro-imaging, artificial

intelligence, artiticial life, high-gloss entertainment, high technology, high expecta­

tions. The ten-part series, "Science in the 90s," wh ich ran from ]anuary 5 to May 8,
1990, gives a broad sense of what counts as cutting-edge technoscience for the news
writers and editors of Science. The excitement came from high rech/high science,
including neuroscience, computing and information sciences, and molecular genetics.
The boring and discouraging notes came from (very brief) consideration of ongoing
racial and sexual "imbalance" in who does technoscience and the troubles that arise

when "politics" gets into a scientist's career.
The chief power sharer in the gene's new world community is the nervous system.

Even rhe UNESCO Courier carries the news that links mind and origins, neuron and

gene, at the helm of life itself: "No one would deny that, within the highlv organized

framework of a human being, two 'master elements' account for most of our characrer­

istics-our genes and our neurons. Furthermore, the nature of the dialogue between

our genes and our neurons is a central problem ofbiology."29

Every autumn since 1990, Science , the magazine of the American Association for

the Advancement of Science, has put out a special issue updating its readers on prog­

ress in genome mapping, and especially in the Human Genome Project. The table of

contents of the first special issue highlights the right coupling of genetic and nervous
systems in the discourse of millennial science.Y Ciring arecent example of homicidal
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mania, Science editor Daniel Koshland, [r., introduced the issue with the argument

rhat hope for the mentallv ill-and for society-lies in neuroscience and genetics.
Necessary to the diagrams of life itself, the tie to informatics is explicit: "The irrational

output of a faulty brain is like the faulty wiring of a computer, in wh ich failure is caused

not by the information fed into the computer, but by incorrect processing of that
information after it enters the black bOX.,,3l In addition to the articles on the genome

project and the map insert, the issue contains a research news piece called "The High
Culture of Neuroscience" and eight reports from neurobiology, spanning the range

from molecular manipulation of ion channels, to a study of primate behavior, to a psy­
chological assessment of human twins reared apart.

Located in the potent zones where molecular genetics and neurobiology ideologi­

cally converge, this last study on twins reared apart lists as its first author Thomas

Bouchard, a former student of Arthur Jensen. Jensen promoted the idea of the linkage

of genetic inheritance, lQ, and race in his famous 1969 Harvard Educational Review
arttele. The special gene map issue of Science was the first major professional journal to

publish Bouchard's controversial work, which ascribes most aspects of personality and

behavior to genes. Many of Bouchard's papers had been rejected through peer review,

but he brought his message successfully to the popular media. Following Science's pub­

lication, Bouchard's ideas gained authority and prominence in public debates about
. d b h . 32genetics an e avior,

Cartography, the high science of the Age of Exploration, tropically organizes the

first Science gene map issue, from the design of its cover to the content of its prose.

Collectively labeled "The Human Map," the cover is a collage of mapping icons­

including a Renaissance anatomical human dissection by Vesalius, a Mendelian

genetic-cross map superimposed on the great scientist's facial profile, a radioactively

labeled region of metaphase chromosomes, a linkage map and bit of a sequence data
rendered by the cartographical conventions that have emerged in the genome Pro­
jects, a flow diagram through the outline of a mouse body, and a computer-generated
colored-cell map of an unidentified abstract territory. The cover design is explained
inside: "[ust as the ancient navigators depended on maps and charts to explore the
unknown, investigators today are building maps and charts with which to explore new
scientific frontiers. ,,33

The reference to the Renaissance cartographers, a common rhetorical device in

genome discourse, is not idle. Genomics "globalizes" in specific ways. Species being is

materially and semiotically produced in gene mapping practices, just as particular

kinds of space and humanity were the fruit of earlier material-semiotic enclosures.

Traffic in bodies and meanings is equally at stake. The orthodox stories of the Renais­

sance and early modern Europe are useful to my narrative of genome mapping as a

process ofbodily spatialization akin to enclosing the commons in land, through institu­

tions of alienable property, and in authorship, through institutions of copyright. Harvey
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points out that the introduction of the Ptolemaic map into Florence from Alexandria
in 1400 gave Europeans the critical means to see the world as a global unitv'" The
Ptolemaic map and its offspring were the air pumps of scientific geographv, embedded
in material, literary, and social technologies that made the "global" a mobile European
realitv, "[Mjathematical principles could be applied, as in optics, to the whole problem

of representing the globe on a flat surface. As a result it seemed as ifspace, though infi­
nite, was conquerable and containable for purposes of human occupancy and
action.I'" The elaboration of perspective techniques in mid-fifteenth-century Floren­

tine art was entwined with the construction of individualism and perspectivism
critical to modern spaces and selves. The sixteenth-century Flemish cartographer,

Gerardus Mercator, after whom a biotechnological corporation is named, crafted pro­
jections of the globe geared to navigation on the high seas in aperiod of intense world
exploration by Europeans. All of these practices constituted a major reworking of con­
ceptions of space, time, and person. And all of these practices are in the family tree of
genetic mapping, wh ich is a distributed, located practice enabling certain sorts of
power-charged global unity. No wonder Mercator's grids and projections line the sei­
entific unconscious of biotechnology researchers and advertisers.

Bruno Latour illuminates the mobilization of worlds through mapping practices."

Cartography is perhaps the chief tool-metaphor of technoscience. "Mapping Terra
Incognita (Humani Corporis)," the news story toward the less technical front of Sei­
enee's first special issue on the genome project, has all of the expected allusions to
Vesalius's Renaissance anatomy" This kind of ubiquitous new-world imagery, like the

extended propaganda for cybernetics in the United States in the 1950s and 1960s,
indicates a "distributed passage point," rhrough which many popular and technical
projects get loosely associated with the high gloss of molecular biology and biorech­
nology." The second article on genome mapping in the special issue, "Mapping the
Human Genome: Current Status," charts another kind of intersection, one Latour
called an "obligatory passage point.?" This node represents the fruit of the mobiliza ­
tion of resources and the forging of alliances among machines, people, and other enti­
ties that force others to pass through here, and nowhere else. The sociotechnical
achievements of molecular biology are anode through which many must pass: pale­
oanthropologists who wish to resolve evolutionary arguments, physicians who wish to

diagnose and treat disease, developmental biologists who seek resolution of their ques­
tions, ideologists who proclaim legitimation for or exemplary condemnation of
technoscience. Molecular biology does not just claim to be able to decode the master
molecule; it installs the tollbooths for a great deal of collateral traffic through nature.

The human genome map inserted into the special issue of Seienee in 1990 inaugu­
rated the practice of annually giving each subscriber-member of the AAAS a personal
copy of the most up-to-date chart available. The practice reverberates with National
Geographie's presentation to subscribers of the new Robinson projection map of the
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globe in its [anuary 1988 issue, which featured on th e front cover th e holographie por­
trait of the endangered planet earth at the dawn of the decade to save man 's horne
world . (A holographie ad for McDonald's, with appropriate words from the transna­
tional fast food chain 's founder, graced the back cove r.) [u st as all subscribers to
National Geographie are automatically members of a scientific society, and so patrons of
research, all subscribers to Scienee are members of the AAAS and sha re symbolica lly
in its ideological and material privileges. As subscribers, "we" are the constituents of

technoscience, a mapping practice of the highest order. With more than 150,000 sub­
scribers, Seienee reaches about three times the number as does Nature , its British sib­

ling and nearest world-class competitor. National Geographie reaches mill ions.
In a mid-1990s ad for DNA-cutting enzymes, New England Biolabs invokes the

imploded global bodies materialized bv both National Geographie and by the Human
Genome Project (Figure 3). The oxymoron ic Gl obal Native embodies the Gl obal

Gene, literally. Difference is mapped and enclosed; art, science, and business join in
the dance. From the left side of th e page, against a black background, the body of a
bea utiful young woman with gene rica lly (and oxymoron icallv) "ind igenous" facial fea­
tures flows forward. Her body is th e mapped terrain globe, sha ped to her lovely female
contours; she is its soul. Of the earth, she moves through it as both its spirit and flesh .
Arms raised in a dance gesture, th e nati ve woman is clothed with th e tissue of th e
mapped planet, wh ich billows in to a semicircle con tinuous with her figure. Marked off

bv its geometrie coordinates, the projection map shows the bulge of west Africa and
the Atlantic Ocean. The seas are dotted with the great sailing cutter sh ips of Europe's

age of exploration and marked with th e fabulous Latin names bestowed by the naviga­
tors' culture. The map-woman is an an imated Mercator project ion.

The earth is both th e wornan 's body and her dress, and the color-enha nced regions
h ighlighting the beige ton es of th e swirling hemisph erical corpus/fabric are like style
elements in a United Colors of Benetton celebration of global multiculturalism. To
remember the slave trade and the middle passage across the region of th e world sho wn
on this lovely map seems petty. The woman-earth's body confronts text at the midline
of the page: "Mapping the Human Genome." The earth and the genome are one ,
joined in the trope of the technoscientific map. "Advanced by a diverse range of 8­
base Cutters," the new cartography will be en abled by New England Biolab 's restric­
tion enzymes. Map, women , earth , goddess, science, body, inscr ipt ion , technology, life,
th e native: all are collected in an aesthe ticized image like a Navah o sand painting th at

places th e holy people ins ide the four sacred mountains. Who said master narrat ives,
un iversalism, and holism were dead in the New World Order's ex tended networks?
Advanced by th e code-an alyzing restrietion enzymes given by the globalized h istory of
race and gender, narural ization has never been more florid. I doubt that is wha t New

England Biolabs meant to sign ify in its ad, which prom ised "exceptiona l purity and
unmatch ed value essential for success in your geno mic research. "
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Figure 3 . Global Nalit 'e. Conrtesy 01 Neu' England BioLabs.
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In short , biotechnology, in general, and the Human Genome Project, in particular,

aim high. No wonder the Human Genome Project's apologists called it biol ogy's
equivalen t to putting a man on the moon. Where else could he go with all that thrust?

The Human Genome Project is discursively produced as "one small step...." At this

origin, this new frontier, man's footprints are rad ioactive traces in a gel; at the dawn of

hominization, the prints were made in volcan ic dust at Laetoli in Ethiopia: at th e

dawn of the space age, a white man, acting as surrogate for mankind, walked in moon

dust. All of these technoscientific travel narratives are about freedom, the free world,

democracy, and, inevitably, the free market.

REPRESENTATION, RECURSION, AND THE COMIC

Under the sign ifiers of freedom and democracy, a third Neibart cartoon (not illus­

trated here ) complet es this comic essay's catalogue of the savvy art ist 's potent jokes.

Two senior white male scientists in business suits, one the same successful fellow who

acquired the techno-humanist portrait of man in the form of a DNA separat ion gel ,

stand with their hands clenched above their he ads in the sign of victory on a stage

above a cheering mob at a political convention. The figures in the crowd wave the red,

white, and blue banners inscrib ed with the names of their constituencies: DNA, pro ­

tein, AGTC, RNA, PCR, and all the othe r molecular ac tors in the genomic drama.

"With 90 % of the vote already in, it is a landslide" for the E-C Apparatus Corpora­

tion's power supply. The joke makes the concretized entit ies of the biotechnological

laboratory into the votersin the democracy of science. The molecules and processes­

themselves the feat of the scientists in the productive drama of the laboratory-are
the actors with a vengeance. The sedimen ted feats of technoscientitic virtuosity

author ize the ir ventriloquists under the sign of freedom and choice. This is material
subject construction, Oedipal and not.

jokingly ironized in the Neibart cartoon, this scene is also gene feti shi sm at its most
lit eral. Literary, soc ial, and material technologies converge to make the objects speak,
just as Shapin and Schaffer showed us in the sto ry ofRobert Boyle's air pump.l" In the
culture of no culture conjugated with the nature of no nature, the objects speak with a

withering directness.
It is not new to link the sto ries of science and democracy, any more than it is new to

link science , gen ius, and art , or to link strange night births and manly scientific cre­

at ions. But the interlocking family of narratives in the contemporary U .S. technosei­

entific drama is stunn ing . The Neibart cartoon must be read in the context of Science
85's cover of a decade ago, "The American Revolution." The magazine cover featured

the chip and the gene, figured, as always, as the double helix, against the colors of red,
white, and blue, signifying the New World Order, Inc., of nature "enterprised up ,"41

where free trade and freedom implode. This warped field is where, to misquote th e
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Supreme Court Chief[ustice, "Life Itself is always an experiment." It is also a venture
in marketing.

What are advertisements in technoscience doing? Do the ads in magazines like Sci~

ence matter, and ifso, how? Can I make a case for reading these materials as even gen­
tly ironie, rather than celebratory and instrumental in strengthening gene fetishism? Is

anxious humor enough to force the trope into the open and disrupt literalism? Who
besides me is anxiously laughing or crying at these ads? I do not know enough about

how ad designers in technoscience produce their work, how graphie artists' views do
and do not converge with scientists' or corporate managers' discourse, or how readers
appropriate and rework ad images and text. I do know that the ads are more than
pretty designs and helpful information. They are part of the visual culture that makes
the gene fetish-and the epistemology of the gene fetishist-so productive.

Although many of the ads contain considerable technical information, I do not
think a strong case can be made for seeing these ads principally as sales strategies. The
companies that supply the key equipment and products to biological and engineering
labs have more effective mechanisms for informing and servicing clients. Company
and product name recognition is enhanced, and I would not argue against modest
functionalist economic readings of such ads. Urged to learn more about potentially

powerful tools, readers get toll-free phone numbers and reader-response cards for
ordering catalogues.

More significantly, the readers of these ads taste the pleasures of narrative and figu­

ration, of recognizing stories and images of wh ich one is part. Advertising is not just
the official art of capitalism: it is also a master teacher of history and theology in post­
modernity, The debates about historical and literary canons should be taking place in
graphie artists' studios in corporations, as well as in classrooms. The ads draw from and
contribute to a narrative and visual world that activates the unconscious mechanisms
that issue in the possibility of a joke . The joke is a sign of successful interpellation, of
finding oneself constituted as a subject of knowledge and power in these regions of
sociotechnical space. Whoever is inside that joke is inside the materialized narrative
fields of technoscience, where, in the words of arecent Du Pont ad, "better things for
better living come to life." These ads work by interpellation, by calling an audience
into the story, more than by informing instrumentally rational market or laboratory

behavior. Such interpellation is the precondition of any subsequent rationality, in
epistemology or in other such duplicitous free markets. In the Book of Life Itself,
fetishism in all its flavors is comie to the end.

Finallv, the Neibart cartoons draw on the comic in quite another sense than

"funny." In the literary analysis of the comic mode in drama, "cornic" means reconciled,
in harmony, seeure in the confidence of the restoration of the normal and noncontra­
dictory. Shakespeare's comedies are not funny: rather, their endings restore the normal
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and harm onious, often through the ceremon ies of marriage, through wh ich opposites
are brough t together. The comie does not recogni ze any contradictions that canno t be
resolved , any tragedy or disaster that cannot be healed. The comie mode in techno­

science is reassuring in just this wayY For those who would reassure us, the com ie is

just the right mode for approach ing the end of the second C hristia n mill ennium.

Edgy and nervous, I must end by jokingly repeating myself in a comic recursion that

restores few harm onies. In a Sydn ey H arris cart oon in Science, a white male research er

in a lab-c oat reads to a wh ite female seientist , similarly dressed, surrounded by their

experimental an imals and equipment, "Here it is in G en esis: 'He too k one of A dam 's

ribs and made the rib in to a woman.' C lon ing , if I eve r heard it. ,,43 Woman ™ cultured

from the osteoblasts of Man TM: this G enesis replicates salvat ion history compulsively,

repeating in saeculasaeculorum "a few words about reproducti on from an ackno wledged
leader in the field."44

Figuring the impl osion of informatics and biologics, this bastard scriptural quot a­

tion comes from a Logic G en eral Corporat ion ad for a 1980s software duplicati on sys­
tern. In the foreground, under the earth-sun logo of Logic G eneral, a biologieal wh ite

rabbit has her paws on the grid of a computer keyboard. The long-eared roden t is a cul­

tural sign of fecundity, and "breeding like rabbi ts" is a popular figure of speech . But

Logic Gene ral's hare, a brand of technoscientific Easter Bunny, evo kes the pregnancy­

test rodent famous in the history of reproductive med icine. Looking in to the screen of

a video display term inal , the organ ic rabbit faces its cornputer-generated image, who
locks its cybergaze with the ad's reader. In her natu ral electronic habitat, the virtual

rabbit is on a grid that insis ts on the world as agame played on a chess-like board , or

Cartesian grid, made up of a square array of floppy disks. The disks cons ti tute a kind of

Mercator™ projection at the end of the second C h rist ian mill ennium. The repli ca­

tion-test bunny is a player in SimLife. Remember the game ad's version of the injunc­
tio n to be fruitful and multiply: "G ive life to different species in the lab and custo mize
their look with the ieon editor."

Both the pregnancy-test and repl ication-test rabbits in the Logie General ad are
cyborgs- compounds of the organ ic, teehnieal, mythic , textual, economic, and politi­

cal. They call us, in te rpe lla te us, in to a world in wh ich we are reconstituted as techno­

scien tific subjects. Inserted into the matriees of technoscientific maps, we may or may
not wish to take shape there. But , lirerat e in the material-semi otic practices proper to

the technical-mythic territories of the laboratory, we have little choice. We inhabit

these narrati ves, and they inhabit us. The figures and the sto ries of these places haunt

us, lit erally. The reproduetive stakes in Logic G en eral's text- and in all the tropic,

mater ializing action of the laboratory-are future life forms and ways of life for

humans and unhunians. The geno me map is abo ut cart ographies of struggle-agains t

gene fetishi sm and for livable tec hnoscien tific corporea lizatio ns .
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Nature being all that is other than human.

L EU MA RX
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"Nature"-as a word, asa concept , as a representation­

is equally imbricated in the human.
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Vision and Cognition

COGNITION AS VISION

For ancient authors, to know means to see. It is indeed vision that offers them the best
example of sensory cognition. It is also vision thar is supposed to be an analogue of
intellectual cognition. And when the latter is divided into an intuitive and a discur­
sive cognition, this last, according to a general opinion, cannot unfold its sequences of
syllogisms so as to produce science without having its foundation in the cognition of
principles, wh ich is itself a kind of vision.

Ancient theories of vision differ one from another.' But they all agree that to see an
object is to establish with it an immediate relation such that nothing qualitatively dif­
ferent from the soul, on the one side, and from the object of vision, on the other, could
find itself between them. This is obvious in the case of atomists who reduce vision to
some modality of touch, because (in their opinion) the eidola or simulacra, which are
emanations of objects, enter into the eye by the pupil and strike directly the soul, com­
posed of some subtle matter. The idea of contact between the object and the soul is
accepted also by Plato: an invisible body formed through some melting of an inner fire
going out from the eyes with the daily light, transmits movements of the object "until
they reach the soul causing the perception which we call sight.?' The position of Sto­
ics on this point seems to have been similar to that of Plato.3

This Platonic theory is firmly rejected by Aristotle. "It is, to state the matter gener­
ally, an irrational notion that the eye sees in virtue of something issuing from it; that
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the visual ray shall extend itself to the stars or else go out merely to a certain point,

and there coalesce, as some say, with rays which proceed from the object."? But the

idea of contact is nevertheless preserved, as is shown by the role Aristotle ascribes to

the transparent medium: "As vision outwardly is impossible without light, so also it is

impossible inwardly. There must, therefore, be some transparent medium within the

eye, and, as this is not air, it must be water. The soul or its perceptive part is not situ­

ated at the external surface of the eye, but obviously somewhere within: whence the

necessity of the interior of the eye being transparent, i.e. capable of admitting light."

Now the light, through the transparent medium of wh ich it is the entelechv, transmits
to the soul the movement coming from the outside and causes therefore the passage of

the sensory faculty from potentiality to act , making it identica] to the actually visible:

"if to perceive bysigh t is just to see, and what is seen is colour or the coloured, then if
we are to see that which sees, that which sees originally must be coloured."?

The Aristotelian theory of vision eliminates therefore the qualitative difference

between the eye and the air because it makes both of them participate in the transpar­

ent medium. This enables it to identify vision with a perception of distant objects in

wh ich different intermediaries are involved, and to state at the same time that the

form of an illuminated object impresses itself directly upon the soul: "it is better,

instead of saying that the sight issues from the eye and is reflected, to say that the air,

so long as it remains one, is affected by the shape and colour. On the smooth surface

the air possesses unity; hence it is that it in turn sets the sigh t in motion, just as if the
impressions on the wax were transmitted as far as the wax extends. l" lt follows that

Aristotelian theory belongs to the same family as that of Plato and the Stoics.8

The immediate character of vision, and of sensory perception in general as under­
stood bv ancient authors, is manifest in the metaphors they use. This is the case in the
Platonic metaphor of a block of wax upon wh ich we impress our sensations and our
conceptions "as we rnight stamp the impression of a seal ring.t" We just met this
metaphor in a quotation from Aristotle who uses it also in another important state­

ment: "the sense is what has the power of receiving into itself the sensible forms of
things without matter, in the way in which a piece of wax takes on the impress of a

signet-ring without the iron or gold ."loThe same metaphor is used also by Stoics, who

compare the gaze to a stick or rod that touches obj ects.11

Theories of intellectual cognition are as diverse as those of vision, which serve

them as models. But they all assimilate cognition to a play between three partners: the

intellect that perceives, the source of a metaphysical light, and an intelligible object.

According to Aristotle the intellect is double: receptive and active, "capable of be­

coming anything" and "capable of producing them all, simil ar to some kind of astate
like the light." In illuminating its object, this active intellect abstracts an intelligible

form, i.e. causes the form's passage from potentiality into actualitv as the light causes

the passage into actuality of colors that otherwise would remain only potential. And
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the receptive, passive intellect receives this form, which inscribes itself upon it as
upon a "writing table on which as yet nothing actually stands written.l'':' The Platonic

idea of an intellectual knowledge does not appeal to such a theory of abstraction,

because it assurnes that intelligible objects are really separated from sensible ones. And

it assimilates the intellect to something like an eye, which sees the former in the same

way the soul sees the latter, while the light comes from the metaphysical equivalent of

the sun. Stoics too patterned intellectual cognition after their theory of vision .13

In a phrase, to know is to see. And to see is to establish an immediate relation

between the soul itself and the object looked upon. In such a conceptual frame, nature

can be known only through the naked eye. The use of observational instruments that

intervene between the eye and its object, despite their being qualitatively different

from both, cannot indeed be recognized as legitimate; hence the secular absence of
interest among philosophers for lenses and for glasses.14 Neither can one conceive, in

this frame , the very idea of cognition in regard to the past; indeed, in order for cogni­

tion to be possible, its object must be present to the cognitive faculty, and this means

that object and cognitive faculty must be strictly contemporaneous one with another.

Finally, in such a conceptual frame, there is no place left for epistemology. The imme­

diate relation between the cognitive faculty and its object entitles one to consider

knowledge as a reflection of objects themselves; "being" has priority with respect to

cognition. As we have seen, then, the theory of vision plays, in fact, the role of a the­

ory of sensory cognition, and it furnishes also a model of intellectual cognition. Episte ­

mology is therefore at one and the same time both inconceivable and superfluous.

The victory of Christianity and the assimilation bv its theologians of ancient phi­

losophy modified only in some respects the model of cognition as vision. From the fifth

to the twelfth century, Western thought is dominated by Sr. Augustine. As well as the

Timaeus, translated by, and with the commentary of, Chalcidius, Augustine's works
are vehicles of the Platonic tradition revised and corrected in order to be put in con­

formity with the teaching of the Church. For instance, the idea of freedom of the soul
(with regard to cosmic determinations to wh ich it was obedient according to the
pagan tradition) deepened the cut between the soul and the body, and furthered the
isolation of the senses, servants of the latter, from the intellect, exclusive property
of the former. And the identification of a transcendent God, the G od of the Scrip­

tures, with the source of meraphysical light necessary for the occurrence of an act
of intellectual cognition, connected such intellectual cognition strongly with the

Revelation and stressed therefore its contrast with sensory cognition, considered as

incurably profane.

One of the most important legacies of this period resides in the clarification of the

concept of faith. For faith is not cognition. lt relates to invisible beings and is acquired

not by sight but by hearing. Yet the knowledge it provides is superior to any knowledge

that may result from cognition with respect to its object, to its origin and to the
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authority that warrants its content. Cognition must therefore be subservient to faith as
the visible is subservient to the invisible, the earth to the heavens, the present to the

very distant past, the time of origins (and of the presence of God among men) to the

future (which will dose time and open eternity) . Hence an approach to the natural

world and his tory that treats phenomena and events as expressions of the invisible:

symbols, allegories, signs; in other words, instead of being interesting in themselves,

they are related immediately to those contents of faith that seem to make them mean­

ingful . One finds examples of such an attitude in Hexaemerons and in encydopedias of
the early Middle Ages, which follow the model set by Isidore of Seville.P

Since the twelfth century, the West begins to translate from Arabic and Greek. The

discovery of Arab optics, in particular those of Alhazen, exerts an essential influence

on the evolution of this science.i" Attempts to put the rediscovered Aristotelian and

naturalistic tradition in harmony with the theology molded by St. Augustine renew

almost all philosophical problems. This is illustrated by controversies concerning the

relation between divine illumination and the natural light of the intellect. Such

explorations investigated the degree of autonomy of the latter with respect to the for­

mer in an act of cognition patterned after an act of seeing. This is illustrated too by
controversies concerning relations between the credibile and the intelligibile, and by
controversies concerning the concept of species . Species-an image or a semblance of

an object (perceived either bya sensory or an intellectual vision) supposed to emanate

from that object itself and to arrive at the receptive organ-is that through which the

object may be known. A species intelligibilis is a form without matter. A species sensibilis,
material at the point of departure, loses its materiality as it goes through the medium. 17

Therefore it is not qualitatively different either from the object out of wh ich it

emanates, or from the soul it is received by.

Nevertheless, knowledge per speciem offers an immediate relation only for Aris­
totelians who identify cognition with the grasping of a form by sensory faculty or by
intellect. Such is, for instance, the position of Aquinas. His teaching does not leave

therefore any room for human cognition, wh ich would be intuitive. The expression
cognitio intuitiva seems to be absent from his works. Words like intueor or ituuitus are

seldom used, and they apply principally to angels and to God. Aquinas distinguishes

not between intuitive and discursive cognition, but between a cognitio discursiva sive
ratiocinativa and a cognitio sine discursu seu intellectus .18 The position of Duns Scotus is

very different. According to him, intellectual cognition reaches its plenitude when it

grasps an existent object as existent. Cognition of this kind cannot proceed through
the agency of a species; it must be an immediate relation between an existent soul

and an equally existent object, and it may be attained in the course of our terrestrial

life. Such a cognitio intuitiva is opposed to a cognitio abstractiva, which grasps not an

existent object, but only its image. Ockham extends these ideas of Duns Scotus to
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sensory cognition and concludes that the very concept of species is void and must be
eliminated. According to Ockham, cognition is certain only when it is immediate.19

All of these controversies show that the Middle Ages maintained the model of cog­

nition as vision, the latter being identified with an immediate relation between the
soul and the object of its sensory or intellectual gaze. Changes introduced into this

model result principally from the fact that henceforth faith superimposed itself upon
cognition, and divine illumination superimposed itself upon natural light, be it physi­

calor metaphysical. All consequences of the model rest in force : the cognition of
objects that cannot be grasped bv sight is as inconceivable as the cognition of the past
through the agency of its remains. However, the importance granted to the past by
Christian teaching, and Church endeavors to make intelligible the content of a faith
that would preside over the transformation of theology into a science, both awakened
an interest in the letter of sacred and profane texts. Increasingly, there were attempts
at criticism that would eliminate contradictions between different authorities." On

the other hand, epistemology is still unthinkable. But the controversies between

Thomists, Scotists, and Ockhamists concerning (in this context) the certainty of cog­

nition, the problem of abstraction and of intuition, and the notion of evidence,"
shifted the attention toward the relation between the soul and its object, and put into
question the status of intermediating agencies such as species. In the fifteenth century,

with Cusanus and Valla, there appeared the first examples of a practice of cognition of
the past through the agency of its rernains." But only Galileo with his telescope could
inaugurate the cognition of objects that are beyond the reach of sight.

FROM COGNITION AS VISION
TO COGNITION AS PRODUCTION

In his Ad Vitellionem paralipomena (1604), Kepler, without even being aware of it, gave
the first blow to rhat age-old identification of vision with an immediate relation of the
soul to an object it gazes at. He established indeed a qualitative difference between the
fixation of the image in the optical field "on the white and reddish wall of the concave
surface of the retina" and the grasping of this image by the soul. The first belongs to
optics, the second to "physics," which seems to have been for Kepler both a physiology
and a psychology, the studv of nervous transmission and the study of perception itself.
Now optics stops at the moment of fixation of the image: the "luminous representa­
tions" cannot propagate themselves through the nerve "because placed among the
opaque and therefore dark parts and regulated by spirits which differ under all respects

from humors and other transparent things, it is already completely withdrawn from
the laws of optics'l"-hence the criticism of Vitellion and all ancient and medieval
traditions that did not take this discontinuity into account.
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The common sense or any other faculty of the soul that has to receive the data of
vision enters therefore in relation to samething for which the similitude to the object

itself becomes a new problem. This problem, whieh Kepler only stated and which he
left to "physicists," is approached by Descartes. In his DioPtrique (1637), he gives it a
negative cast, inspired by the invention of "ces merveilleuses lunettes qui, n'etant en
usage que depuis peu, nous ont deja decouvert de nouveaux astres dans le ciel, et d'autres
nouveaux objets dessus la terre, en plusgrand nombre que ne sontceuxque nous y avions vus

P
»24 Af havi d h '" l' A ' Ie corns" d hau aravant. ter avmg note t at c est ame qUi sent, et non corps an t at

"c' est par l'entremise des nerfs que les impressions, que fant les objets dans les membres
extetieuss parviennent jusqu'al'ame dans lecervesu," Descartes stresses:

11 faut ... prendre garde ä ne pas supposer que, pour sentir, l'äme ait besoin de

contempler quelques images qui soient envoyees par les objets jusqu'ä cerveau,

ainsi que font communernent nos philosophes: ou, du moins, il faut concevoir la
nature de ces images taut autrement qu'ils ne fant.

Descartes makes this claim because images are not the only stimuli able to excite our
thought. The same effect is produced by "les signes et les parales qui ne ressemblent en
aucune fO{on aux choses qu'elles signifient.» And images themselves bear only a very par­

tial similitude to their objects like the copperplate engravings that

n'etant faites que d'un peu d'encre posee ~a et lä sur du papier, nous representent
des forets, des villes, des hommes, et meme des batailles, bien que, d'une infinite
de diverses qualites qu'elles naus fant cancevair en ces objets, il n'y en ait aueune
que la figure seule dont elles aient proprement la ressemblance; et encore est-ce
une ressemblance fort imparfaite.f

Ir follows thar it is not the similarity of an ocular image to its object that makes us feel
this image "comme s'il y avaitderechef d'autres yeux en notrecerveau, avec lesquels nous la
puissions apercevoir.» This is caused rather by "les mouvements par lesquels elle est corn­

posee, qui, agissant immediatement contre notreame, d'autant qu'elle est unieanotrecorps,
sont institues de laNature pour lui faire avoir de tels sentiments .»26 Vision is characterized

therefore as an indirect relation between the soul and the objects of its gaze, and even
between the soul and the image of these objects, because the movements that are
transmitted by the nerves and that mediate between the soul and its objects are quali­

tativelv different from both. Thus, a problem arises from the conversion of the visual
image in to a movement and from the action of the latter upon the soul: it is a particu­
lar case of the more general problem of communication of substances.

The consequences derived bv Descartes from the new theory of vision upset the tra­
ditional philosophieal landscape. As the nerves transmit to the soul only movement,

ne pas
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and as this is sufficient to awaken in the soul all the diversity of thoughts (in the

Cartesian meaning of this term), the movement, provoked in the nerves by bodies,

must be diversified at the very starting point. Yet the only factors able to do this are,

according to Descartes, the magnitude, the shape, and the position of parts of bodies.
In other words, these are the only characteristics of bodies the information on wh ich is

encoded in the characteristic of movements transmitted by the nerves to the soul. lt
follows that

nous n'apercevons point en aucune facon que tout ce qui est dans les objets, que

nous appelons leur lumiere, leur couleurs, leurs odeurs, leurs goüts, leurs sons, leur

chaleur ou froideur, et leurs autres qualites qui se sentent par l'attouchement, et

aussi ce que nous appelons leurs formes substantielles, soit en eux autre chose que

les diverses figures, situations, grandeurs et mouvements de leurs parties."

Sensible qualities do not belong therefore to bodies themselves. They are rather akin

to passions of a soul-a soul that reacts, in conformity with its nature, to external

stimuli.28

This being admitted, if the only cognition we may have is a sensory cognition, then

the real world (in wh ich are located bodies differentiated by shapes, magnitudes, and

positions of their parts), would be completely beyond our reach; so much so that we

would even be unable to know that bodies are actually differentiated in that manner.

But our situation is not that unhappy. Indeed, according to Descartes, we have a direct

access to reality that enables us, so to say, to short-circuit the senses. Thanks to the

cogito, my intellect puts beyond doubt my own existence as a thinking substance. It

demonstrates then the existence of God, who alone may explain the presence in us of

the idea of infinitv at wh ich we should never arrive by our own forces because of our
very finitude. Going further, the intellect, in grasping the existence of God, dernon­

strates the reality of bodies, for we grasp bodies (as we comprehend a piece of wax as
wax, though it be molten or solid), which are reduced only to their extensions, i.e. pre­
cisely to the shape, magnitude, situation, and movement of their parts.

These demonstrations take the form of logical inferences only in order to be repro­
ducible. Really each of them consists in grasping by the intellect of cIear and distinct

ideas, and of the necessary connections that unite them so as to make impossible the

admission of one of thern without all of the others. For Descartes, to have a certain

cognition is precisely to grasp such ideas:

car la connaissance sur laquelle on peut etablir un jugement indubitable doit etre

non seulement cIaire mais aussi distincte. J'appelle cIaire celle qui est presente et

manifeste ä un esprit attentif, de merne que nous disons voir cIairement les objets

lorsque etant presents ils agissent assez fort, et que nos yeux sont disposes ä lesles
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regarder; et distincte celle qui est tellement precise et differente de toutes les
autres, qu'elle ne comprend en face de soi que ce qui paralt manifesterneut ä celui
qui la considere comme il faut."

The intellect therefore is identified here with the eyes, in front of which are placed
strongly illuminated objects whose outlines stand out sharply against the background.
But these eyes seem to function in a manner closer to the theory of vision of Plato or of

Duns Scotus than to rhat of Kepler or of Descartes hirnself.
The belief in intellectual intuition indeed coexists in Cartesian philosophy with

the recognition of the indirect caracter of sensory vision. The first grasps the really

existent objects-shapes, magnitudes, movements, respective positions-and grasps

them with the certitude awarded by divine guarantee. This is why the intellectual
intuition may unfold itself in demonstrations of the same type as those of mathemat­
ics. The second puts the soul in relation not with objects themselves but with the
movement transmitted by nerves. Between objects and ocular images, on the one side,
and sensations, on the other, there is an insuperable barrier. Sensory vision may be

studied by anatomy with the help of instruments and of mathernatics: it is apart of
physics. Intellectual vision has a distinctively metaphysical character. And this dual­
ity is projected on things themselves. Among the qualities commonly ascribed to
thern, some, according to Descartes, are real; others are only affections of the soul.
Both present themselves as coming from the senses. Only the intellect, because it is
endowed with intuition, enables us to separate, among these sensory sernblances, pri­
mary from secondary qualities, objective data from subjective affections, and inforrna­
tion concerning reality from illusions.

The duality I just described is not specitic to Cartesian philosophy only, or even
only to the rationalist current. Despite his placing hirnself at the opposite pole, Locke
compares understanding to a camera obscura .30 In so doing, he compares it also to the
eye, of which the camera obscura was itself a model since Leonardo-it is referred to as
such bv both Kepler" and Descartes.32 In Locke, simple ideas are treated as analogous
to ocular images, and the relation between understanding and simple ideas is therefore

an immediate one. Hence it can be used as a foundation of the equally immediate rela­
tion between the mind and ideas in general. Indeed, Locke compares the mind to the
eyes and speaks of intuitive cognition and of a knowledge that imposes itself on the
mind as solar light imposes itself on sight. "

But between external objects and the ideas of these objects grasped by the under­
standing is placed the movement that conveys through the nerves primary qualities of
things: matter, extension, shape, and movement. The secondary qualities, however
(colors, sounds, flavors). are nothing more than our sensations, produced by primary
qualities without our knowing how such a thing occurs.i" The relation between ideas
of external things and these things themselves is therefore an indirect one. And if
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external senses are treated as objects of physics-Locke speaks of eyes and other
organs, of nerves, of "anirnal spirits," of the brain-the understanding and the mind
belong to metaphvsics. In the theory of cognition, then, the philosophy of Locke is

characterized by the same duality as the philosophy of Descartes.
The ninety-one years that separate the first edition of Locke's An Essay concerning

Human Understanding (1690) from the first edition of Kant's Kritikder reinen Vernunft
(1781) witnessed several attempts to eliminate the disagreement between physical

theory of the ocular vision and metaphvsical belief in the reality of intellectual intu­
ition. Thus, George Berkeley, in his Essay towards a new Theory ofVision (1709), tries
to show that we neither see the distance between objects, nor their magnitude." In

other words, the da ta of sight do not authorize us, according to Berkeley, to introduce

between primary and secondary qualities of things a sharp, fundamental distinction
such as was admitted by both Descartes and Locke .

In Berkeley's opinion, OUf ideas of distance are not the data of sight but the products
of the synthesis of visual and tactile sensations, and, inside each of these two classes, of
multiple sensations that may be called elementary . The term is absent from Berkeley's

text but his approach is obviously based on the conviction that one can dissociate an
idea into its ultimate components without any remainder. 36 For the synthesis of sensa­
tions-tantamount to the fabrication of an idea-is not imposed by any necessary
connection between these sensations themselves. Such a connection does not exist.

The soul produces ideas according to its habit of doing this as it gives names according
to its habit of indicating definite things bydefinite wordsr" But if there is nothing real
that would correspond to OUf ideas of distance and of magnitude, then visual space
itself vanishes, and things we believe to be extemal to ourselves, because of the confi­
dence we grant to sight, in fact exist only in OUf minds.f Vision is not therefore for
Berkeley a matter of physical investigations. It is appropriated by a psychology that
practices an introspection and analyzes its data.

In the Treatise concerning the Principles of Human Knowledge (1710), Berkeley goes a
step further. Henceforth all physics is reduced to psychology because things, time,
space, and motion are nothing but ideas. And psychology leads to spiritualist meta­
physics. As all apparently external objects are actually in OUf mind, the unique sub­
stance is a spiritual one that thinks, desires, acts, and perceives. Ideas are its

productions. Hence they do not refer to anything, nor do they exert any influence,
even on other ideas. Deprived of the slightest spontaneity, they depend completely in
their being and in their mutual relations upon the spirit that perceives them.

The spirit maintains with itself an immediate relation in wh ich the distinction of
subject and object is irrelevant. This is the last remnant of cognition as vision: an

intellectual intuition deprived of all cognitive virtue because it does not produce ideas
but only a feeling of oneself. To know, the spirit has to turn itself to the effects it pro­
duces, i.e. to ideas. And to perceive ideas, it must produce them. For the spirit, being
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purely active, deprived of any receptivitv, perceives only when and insofar as it pro­

duces. Cognition as vision is thus replaced by cognition as production . This does not seem
to apply to human beings, who discover easily that some ideas they have do not

depend upon their will. As these ideas can come only from some spirit, they must be

imposed by a superior spirit, by God. So they are produced bv the spirit upon wh ich

they are imposed, but under the impact of an even more powerful will . Hence it is

absolutely true that to know ideas is to produce them.39

In this way, Berkeley gets rid of the problem of communication of substances with

all its difficulties, such as the question of impact of external objects upon our sensory

organs, or the issue of perception by the soul of data transmitted by nerves. He thus

eliminates the duality present in Descartes and in Locke. But he pays for this with a

duality of cognition and feeling (needed to justify the opposition between ideas and

the spirit) : equally, he incurs the need to introduce God as a transcendent guarantor

of ideas of sensible things, wh ich differ from the products of imagination only because

ofHim.

In A Treatise of Human Nature (1739) finished at La Fleche a century after the pub­

lication of Dioptrique, Hume eliminates all incoherency from the position of Berkeley

and gives achieved form to the model of cognition as production. Now, it is an exclu­

sively human production:

We may observe, that 'tis universally allow'd by philosophers, and is besides

pretty obvious of itself, that nothing ever is really present with the mind but its

perceptions or impressions and ideas, and that external objects become known to

us only by those perceptions they occasion. To hate, to love, to think, to feel; all
this is nothing but to perceive.

Now since nothing is ever present to the mind but perceptions, and since all
ideas are deriv'd from something antecedently present to the mind; it follows
that 'tis impossible for us so much as to conceive or form an idea of any thing
specifically different from our ideas and impressions. Let us fix our atten tion out

of ourselves as much as possible: Let us chase our imagination to the heavens, or

to the outmost limits of the universe; we never really advance a step beyond our­

selves, nor can conceive any kind of existence, but those perceptions wh ich have

appear'd in that narrow compass. This is the universe of our imagination, nor

have we any idea but what is there produc'd."

This quotation, and the entire work of Hume, introduces us to an anthropocentric
world antipodal to Cartesian metaphysics and its various continuations. For Hume, it

is obvious that all perceptions that intervene between the mind and external obj ects

are affections of the former: no essential difference can be traced between emotions

such as love or hatred and, for instance, visual sensations. Able only to establish
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relations among perceptions, the mind does not possess any power that would put it in

contact with an object in such a way that it could experience not a perception but a
substance, if this term means something more than a set of qualities, i.e. of percep­

tions." The mind, therefore, has no resource that would enable it to circumvent per­

ceptions, to attain directly the things themselves. lts relations with the outside are

necessarily indirecr. But the way outside (through perceptions) is unfit for traffic .

Indeed, we cannot, whatever we do, pass from perceptions to the causes they are occa­

sioned bv and that remain, for us, unknown forever." It is impossible therefore to com­

pare our ideas of external objects with the objects themselves in order to verify

whether the former agree with the latter: the very project of such an operation is a

sheer absurdity.
Indeed, the idea that there are external objects at all is not received from the senses.

The relation of being external with respect to us is imposed by our imagination on
sense data, which in themselves tell us nothing about that. The same is true of any

idea of existence that might be independent with respect to our perception of itY

In such a situation epistemology is as inconceivable and superfluous as it was when

cognition was identified with vision, albeit far completely different reasons. The cog­

nitive faculty was considered then as purely receptive, and so external objects could

leave upon it their impressions. For Hume, on the contrary, the cognitive faculty is

active and external objects are but its projections. But to ask questions about cogni­

tion-its nature, its reliability, the legitimacy of its proceedings-one has at first to

assume that an interaction occurs between the external and the internal, the world
and the mind, the given and the produced, etc. And that knowledge results from such

an interaction.

According to Hume, on the contrary, our knowledge consists only of relations we

establish between impressions and ideas . The most impartant among these relations is
that of causality, because it seems to transcend our senses and to infarm us about
things and existences that cannot be seen or felt .44 Yet an analysis of our idea of causa1­
ity shows that what is constitutive of it and without which we cannot think about it, is

the idea of the necessary connection between two objects; terms such as power, energy,
force, efficiency, necessity are only its synonymous names. And if we pursue our analysis
further, trying to discover where this idea of necessary connection comes from, we
arrive at the conclusion that we are ourselves its only authors:

Upon the whole, necessity is something that exists in the mind, not in objects,

nor is it possible for us ever to form the most distant idea of it, consider'd as a

quality in bodies. Either we have no idea of necessity, or necessity is nothing

but that determination of the thought to pass from causes to effects and from

effects to causes, according to their experienc'd union. . . . The efflcacy or energy

of causes is neither plac'd in the causes themselves, nor in the deity, nar in the
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concurrence of these two principles; but belongs entirely to the soul, which con­
siders the union of two or more objects in all past instances. 'Tis he re that the
real power of causes is plac'd, along with their connexion and necessitv."

We arrive he re at the extreme point of Hume's radical anthropocentrism and we mea­

sure all the effects of the overthrow of the model of cognition as vision, inaugurated a

century earlier in the work of Descartes and now at its end. When Hume eliminates
the idea of a necessary connection and substitutes that of a purely factual one, pro­

ceeding from the habit created by repetition, he destroys first of all the very possibility
of a bridge between our ideas and the outside; it is only now that we understand why

the causes of our sensations are unknown to us forever. Hume thus denies any founda­
tion for the belief according to which we can transcend our perceptions, not roward
other perceptions-with this he agrees-but toward something different from any per­

ception in its manner ofbeing. Hence, according to Hume, we are enclosed wirhin the
limits of our perceptions and of our imagination, which establishes relations between
thern. But these limits are those of the uni verse itself (because we cannot even con­
ceive of any other) . And this universe, of course, is produced by humans.

This is why the only relevant questions for Hume are concerned with human
nature. All problems ofbeing disappear with the reduction ofhuman nature to the set
of our ideas, and with the parallel dissolution of metaphysics into psychology and his­
tory. Psychology shows the working of the mind. And the knowledge of past events
makes possible an understanding of human nature. These events may be known, pro­

vided they are registered in written records: a legitimate reasoning enables us to pass
from impressions they create in us to the idea of those who were eyewitnesses of
recorded events." Thus the past acquires the status of an object of cognition (which it
already acquired a long time aga in the practice of historians)." But it acquires such a
status only after having been reduced to a set of impressions and ideas.

Likewise cognition, through the agency of observational instruments, is perfectly
legitimate-as it was already for Descartes. But Descartes assimilated instruments to
materializations of theories. Even if the telescope was, according to hirn, found thanks

to an accident, it furnishes valuable results founded on the laws of optics" (and on
intellectual intuition) . As it seems, Hume seldom mentioned observational instru­
ments. Contrary to Berkeley (who was interested in the microscope), he leaves such
questions, as he leaves sensations, to practitioners of natural philosophy.Ylt is certain,

however, that in the Humean perspective, instruments are only extensions of our
senses: they bring us new perceptions but we remain nevertheless in a universe of
which we are the center.50

Better than anyone else in his time, Kant recognized the importance of Hume's
work." And he derived from it a perfectly valid conclusion: that one could no longer
practice philosophy as had previously been done, i.e. using the model of cognition as
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vision (or SOme fragments of n). But this did not prevent Kant from discovering that
the interpretation of the Humean model of cognition as production is not the only
possible one. Nor did it stop him from proposing a new interpretation of this model
that was opposed in several respects to that of his predecessor.

Their disagreements are rooted, it seems, in the divergent orientations of their
curiosity and intellectual practices. Hume was interested all his life in the science of
human nature: in an introspective psychology, in economy, in politics, in history; he
published in particular a his tory of England that remains a classic. Kant tumed rather

toward physics, mathernatics, and the natural sciences, and his reflections concen­
trated on space . By the eighteenth century and even later, disciplines studied byHume
could be reduced to a collection of ideas that might be isolated from each other
without being distorted, because they were connected only by extrinsic relations.
Post -Newtonian mechanics and mathematics were much more resistant to such a
treatment. lt is true that Hume approaches them in the same way, because for hirn all
human knowledge is but a collection of ideas, as any complex idea is but a collection
of impressions.l' But this is precisely the path Kant refuses to follow.

According to Kant, mathematics and physics utter judgments that establish be­
tween their components a necessary and universal connection (examples: "7 + 5 = 12"
or "Between two points, the straight line is the shortest one" or yet again "In all corn­

munication of movement, the action and the reaction must always be equal one to
another"}.5 3 These judgments, says Kant, are not analytic: the idea of bringing
together 7 and 5 does not contain the idea of 12; the idea of a straight line has nothing
in common with the idea of the shortest line between two points; the idea of a com­
munication of movement does not entail automatically that of equality of action with
reaction. But, on the other hand, these judgments cannot be synthetic a postetioii,

that is, come from an experience, because the latter can only ascertain some state of
things without being able to arrive at a necessary and universal judgment.

In Kantian language, the judgments of mathematics and physics are therefore syn­
thetic apriori judgments. But once we accept this, all the work ofHume must be taken
up again on new foundations. For if human knowledge cannot be reduced to a collec­
tion of ideas connected by extrinsic relations fumished by experience, a theory of
knowledge must be constructed in order to explain how synthetic apriori judgments
are possible. Where resides the faculty of an apriori synthesis and what is its nature?
Are we enabled by it to go out of the universe of our perceptions ?And how can one
include such a faculty into the model of cognition as production?

The answer to these questions is The Critique oi Pure Reason. In certain respects it
rests near the work of Hume. Kant focuses his investigations on human cognition; this
constrains him to make the capacity to make an apriori synthesis a faculty of the
human mind, to place it inside a human being. On the one hand, he presumes, as
Hume did, an exhaustive and disjunctive division of human cognition into a sensory
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and an intellectual cognition, into experience and thought; on the other hand, he

divides sens es into internal and extemal ones. Kant admits with Hume that it is only

our sensibility that establishes an immediate relation with objects. lt follows, and this

point must be heavily stressed, that the very possibility of an intellectual intuition is

eliminated, which makes still more ditficult the question of the nature of the faculty of

an apriori synthesis.

A disagreement with Hume appears however, given the need to choose an ap­

proach expected to give a satisfying answer to the question concerning the possibility

of synthetic apriori judgments. The very statement of such a question is extraneous to

Humean introspective psychology, which allegedly analyzes the real functioning of

the human mind. For Kant is not interested in that. He is interested instead in the

conditions of possibility for an apriori cognition. His approach is not empirical. lt is
transcendental. "I call transcendental," explains Kant, "all cognition which applies

itself in general not so much to objects as to our manner of knowing objects in so far as
it is possible in general.l'" And he practices not psychology but epistemology. In the

history of philosophy, The Critique oi Pure Reason seems to have been the first book at

the very center of which are placed neither the principles of cognition as in Descartes

and Berkeley, nor human understanding as in Spinoza, Locke, Leibniz, and Hume; nei­

ther human nature as in Hume, nor yet the origin of knowledge as in Condillac, but
cognition itself, its conditions of possibiliry and its limits.

A disagreement on method pro duces a disagreement on results. The latter is present

for Hume and Kant in their differing analyses of the most fundamental act of cogni­

tion-the formation of a phenomenon from sensations or, as Hume would state it, of a
complex idea from impressions. For Kant shows that in order to make a phenomenon
present, i.e . in order to have a representation of an object as one object, the diversity
of sensations must be integrated in a unique form. Yet such a form cannot itself be a
sensation. It must therefore be apriori, coming before any experience and standing

ready to receive its data; in other words, it must be inbuilt in the perceptual apparatus
of a human being. There are two such apriori forms of sensibility: space for external
senses and time for the internal sense. Thanks to the latter we may have intuition a

priori-and it is nevertheless sensible!-of time and of space. In other words, we may

grasp the very forms of our sensibility as we grasp the phenomena. Hence the possibil­

ity of judgments that are synthetic, because they establish connections between phe­

nomena, and that are at the same time apriori, because they are not dependent upon
. 55expenence.

According to Hume, mind builds complexes starting with simple data (impressions)

and using relations that are given to it . Kant, on the contrary, ascribes to mind a spon­

taneity: a capacity to integrate what is given to it in syntheses displayed in a hierarchy

of levels going from forms of sensibility to principles of reason through categories of

understanding. At the level of sensibility, forms of thought stand ready to receive the



VI SIO N A ND COGNITION 225

data of intuition and to operate the apriori synthesis. The unifying power of thought
increases with the widening of distance from sensibility, while the data of intuition are
more and more diluted. But at no level-and this is a fundamental paint-da we suc­
ceed in leaving the world of phenomena in order to establish same contact with things

in themselves.
This is striking already at the level of sensory cognition. Kant summarizes his opin­

ion on this topic:

We wanted to say that all our intuition is nothing other than the representation
of phenomena: that things which are objects of intuition are not in themselves
such as we grasp them in our intuition and that their relations are not consti­
tuted in themselves such as they appear to USj that if we made abstraction of our
subjectivity or even only of the subjective constitution of senses in general, the
manner of being of objects and all their relations in space and in time, as well as
space and time themselves, would disappear: as phenomena they can exist exclu­
sively in us and not in themselves. The nature of objects considered in them­
selves and abstracted from all this receptivity of our sensibility is cornpletely
unknown to us. We da not know anything about these objects but our manner of
perceiving thern, the manner wh ich is specific to us and which may quite well
not be necessary to all beings, although it is necessary for any man. 56

With this statement of the impossibility of leaving the world of our representations,

Kant arrives at conclusions similar to those of Hume. He stresses their importance, for
he insists on the reversal of roles between cognition and its objects (objects having

henceforth to conform themselves to cognition and not cognition to objects): and he
compares his work in this respect to that of Copernicus.f Numerous philosophers of
the nineteenth century tried to escape from such an anthropocentrism, to discover
ways able to conduct us to things themselves that had somehow been neglected by
Hume and by Kant. They never succeeded, however, as far as intellectual and sensory
cognition were concerned, to go beyond the conceptual frame imposed by the model
of cognition as production. They remained unable to free themselves from problems
indissolubly connected to u.

INDIRECT COGNITION

Where are we tod ay? Is the model of cognition as production still valid? Are Hume's
and Kant's problems still determining the limits of our epistemological reflection? Are
their questions still ours? In order to answer without writing a book on epistemology

during the last century, I shall try to take a shorter way. It consists in an attempt at ver­
ifying, without entering into details, whether in view of all that happened during the



226 KRZYSZTOF POMIAN

last two hundred years we may still accept the assumptions of Hume and of Kant that
made their questions relevant.

Among these assumptions the place of primacy belongs, it seerns, to the differentia­

tion of sensory and of intellectual cognirion, and the status hierarchy established

between them. The former is a phvsical fact: the action of an object on a sense organ

triggers impulses transmitted by nerves to the brain. That they were called movements

or animal spirits is for us unimportant. The only relevant point is the absence of

any similitude between these impulses and the objects that trigger them. For it follows

that senses do not give us imprints of external objects because between the latter and

ourselves intervene the nervous impulses. Sensory cognition therefore establishes

between us and external objects only an indirect relation. Physical and indirect, it

opposes itself in these two respects to intellectual cognition, which is metaphysical

and consists in an immediate grasping of sensations (the latter being the metaphysical

equivalents of nervous impulses).

lf the intellect could in addition directly grasp things themselves, it would be enti­

tled to proceed to the critique of senses founded on its capacity of confronting their
data with objects that are their causes. So it was according to Descartes. But Hume

and Kant deny all intellectual intuition. The intellect is for them nothing more than

the capacity to associate or synthesize sensations and thus to produce representations,

ideas, or phenomena. These productions cannot however confront things thernselves,

because they remain irreparably isolated from thern. Yet besides the senses and the

intellect, we have no faculty of cognition, and thus we have no immediate relation

with things themselves. Conclusion: the belief that we remain enclosed in the world
of human representations is inevitable, insofar as we accept the indirect character of

sensory cognition, deny the possibility of intellectual intuition, and refuse to admit
any cognition that would be neither sensory nor intellectual, as if the division in these
two categories was at the same time exhaustive and utterly disjunctive.

Yet this last assumption can no longer be accepted, if it was even acceptable in the
times of Hume and Kant, to say nothing of later in the nineteenth century and into

the twentieth. It can no longer be accepted not because of a discovery of some

extrasensory metaphysical cognition; such an event never occurred. But we practice

every day and at an enormous scale a kind of cognition that, despite its being extrasen­

sory, is nevertheless a physical fact. I refer here obviously to the cognition through the

agency of instruments of observation and measurement. I shall try now to sketch some

characteristic features of this type of cognition, in order to show that the very fact we

are practicing it obliges us to abandon the model of cognition as production.

Instruments of observation and measurement are not simple extensions of senses.
Such an opinion could probably be accepted with regard to an optical microscope or a

telescope, although already these instruments, as far as they enable us to see objects

beyond the reach of the naked eye, introduce a cognition qualitativelv different from
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the only one the latter is able to praetice; on this point Descartes as weil as Kant would
agree. 58 But even if one could reduce this difference to a simple widening of the visual
field and an increase in the number of objects grasped by sight (without being aware of
the fact that sight is transformed by such moves beyond what it was before Galileo).

such an attempt would seem sirnply incongruous with regard to a Geiger counter, a
spectrograph, aradia telescape, or a particle accelerator. In all these cases indeed the

instruments we deal with function according to principles sharply different from those
governing our sensory organs (although their data might take visual or auditory
forms) . Such instruments enable us to apply cognition to objects that would otherwise

be inaccessible through differences in their very manner of being from ordinary
objects of our macroscopic world . Ta characterize such instruments of observation and
measurement as extensions of our senses is to erase without any justification the essen­
tial difference between two types of cognition.

This does not mean that instruments belang to the sphere of intellectual cognition.

For they are not simple materializations of theories. It is true that without theory one
could not build them or discuss their results, i.e. establish in what limits their indica­
tions express their effective interactions with objects they are applied to. There is
however a deep difference between the statement according to wh ich a theory is nec­
essary in order to build and to use instruments and the staternent according to which
either may be reduced to a theory. The first is obviously true. The second either means
that instruments da not bring anything unforeseen by the theory from which they pro­
ceed, or it has no definite meaning. Ir is therefore either manifestly false or obscure.
And it is manifestly false because there are countless examples of results of observa­
tions and of experiments no theories have foreseen, without even mentioning those

that contradicted theories that were apparentlv very weil grounded.
This cognition through the agency of instruments of observation and measurement

is therefore an extrasensory but nonetheless physical cognition. And extra-intellec­
tual-but also productive of elements of discourse: of images, of indications displayed
on screens, of photographs, of different types of recordings, and so forth. Ir is a cogni­
tion sui generis . And its particularly striking character is its being an indirect cognition:
what we receive as a result of an observation or an experiment is either the image of an
interaction between an instrument and the object to which it is applied, or a set of
parameters that describe such an interaction. This enables us, thanks to our knowl­
edge of the instrument used, to infer the properties of the object itself, holding off on

the theory, wirhin the limits established bv laws of physics. The possibilitv of repro­
ducing an observation or an experiment and of controlling one instrument through its

confrontation with others of the same kind gives us good reason to think that we deal
indeed with natural objects, and not with artifacts.

In contradistinction to sensory cognition, which seems immutable (although it has
its history too), instrumental cognition evolves in a spectacular manner through an



228 KRZYSZTOF POMIAN

enrichment of the panoply of instruments and their improvement. By its very nature,

it creates ahistory. As this history proceeds, objects on which we are informed by
instruments become more and more distant from us: distant in space, distant in time,

distant because of their dimensions, distant, in the end, because of their strangeness
with respect to laws of the macroscopic world in which we live. In order to be able to
have a correct representation of these objects and in order to be able to think about
them, it was necessary to modify even some of the most unquestionable of our assump­

tions concerning, in particular, the ideas of space and of time, the idea of identitv, the
idea of determinism, and so forth.

The history of physics for approximatelv a century shows clearly, through para­
doxes, contradictions, and difficulties (all of which provoke controversies), the inca­
pacity of the usual language and of the stock of images derived from everyday

experience to master conceptually the new universe progressively unveiled. It shows
also a struggle with the usuallanguage and with intellectual habits rooted in everyday
experience, which, in the end, were both completely overthrown. lt shows, in a word,
that physicists had constantly to learn anew how to imagine and how to think in order
to adapt themselves to results furnished by instruments, and to derive from them con­
clusions able to be translated in the language that may be understood by instruments
and thus to be submitted to a test of observation or experiment. The results of the his­
tory, provisional to be sure, reveal the world of microphysics and the uni verse of mega­
physics (current cosmology) to be profoundly un-anthropocentric. Many things can be

said about these worlds, but it would be difficult to contend that humans can reason­
ably claim to be at their very center.

Hence, if the division of cognition into sensory and intellectual regimes no longer
holds, this is because there exists at least one other type of cognition (which I have
termed "instrumental cognition") that has no place in such a division. In reality there
exists yet another that has no place in this division: the cognition of the past through
the agency of its remains. These two paradigmatic examples of indirect knowledge
draw nearer and nearer to one another, so as to melt in some cases. On the other hand,
as is shown by the contemporary psychology of perception, the time-horiored division
of cognition into sensory and intellectual modes of knowing cannot today be consid­

ered as disjunctive. Moreover, the development of instrumental cognition and its
application to the study of the nervous system has resulted in a new idea of sensory

cognition itself.
In sum, if we want to avoid paradoxes, we can no longer identify ourselves with a

metaphysical subject of cognition separated by a barrier from the senses. We know
that intellectual activity is a function of the brain and that the latter builds our image
of the world, i.e. our knowledge, using nervous messages that bring, in a coded form,

information about external objects. The presence of the code makes sensory cognition
itself an indirect cognition, similar in this respect to instrumental cognition. But it
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does not establish an insuperable barrier that would separate us from objec ts thern­
selves and enclose us in the world of our representations. If we speak about the code, it

is precisely because we are able to discover its rules and to kn ow (not always, to be
sure), wha t messages correspond to wha t characteristics of objects. We kn ow this

because observations of, and experiments on, the nervous system made it possible for
us to und erstand the principles govern ing its funct ioning. There are certainly plenty of
things we ignore in this field as weil as in an y othe r, In particular we do not know how
nervous messages are transform ed into signs, how culture and society intervene in the

process, and how the human brain succeeds in think ing about itself. Nevertheless,
thanks to instruments, we are able to observe from outside our own nervous system
and in particular its cogn itive activit ies, and to ove rcome therefore the limits that
were con sidered insuperable by our ancestors and th at for them were insuperable
indeed.

One could draw similar conclusions with regard to intellectual kn owledge. Suffice it
to say th at , on the one side, intellectual cognition, like sensory kn owledge, is a physi­

cal fact, which is at th e same tim e a semiotic and th erefore a cultural one . On th e
othe r side, it is also an indirect cognition because there is no axio m, no evidence ,
which would be a primeval datum, nothing like an absolute a priori. As far as space is
conce rne d, the impossibility of direct cognition has been known since the discovery of

non -Euclidean geometries; all the posterior history of formal thought has on ly corrob­
ora ted this linkage of the physical and the intellectual, tim e and again. It would be
illegit imate , however, to infer from thi s th at our tho ught is exclusively discursive in
th e old meaning of this term . For th e practi ce of theoret ical physic ists shows that , pro­

vided certain conditions are rnet, th ought succeeds in grasping reality and in making
sta tements about it that instruments translate into interac tions with objects.

The model of cogni tion th at is valid tod ay is neither th at of cogni tion as vision nor
th at of cogn ition as produ ction. Ir is a model of indirect cognition, of which I have
sketched now a rough outli ne. We live decidedly in a world qualitatively different
from th at of Hume and of Kant. Their philosophies preserve nevertheless a parti al
validity, as do th e philosophies of their predecessors, because, under its most recent
strata , our world contain s also all the ancien t ones . We practice indirect kn owledge
with our instruments, but we also simply contempl ate th e world around us. And one
lesson of Kant is still fully valid. Ir states that pure reason canno t transgress th e limits
of a possible experience , without falling into paralogisms and antino mies.
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LORRAINE DASTON

Nature by Design

INTRODUCTION'

I begin with three objects, all made of stone and all at one time or another viewed as
straddling the boundary between art and nature. The tirst is a cameo of probably Hel­
lenistic origins depicting two helmeted figures in profile/ (Figure 1), in all probability
the onyx described by the thirteenth-century natural philosopher Albertus Magnus,
wh ich he had once seen at the shrine of the Three Kings in Cologne. After ascertain­
ing that the image was made of stone rather than glass, Albertus concluded "that this
picture was made naturally and not artificiallv," adding that "[mjany others like this
are found."3 No modern eye, however untutored in the techniques of cameo carving or
late classical motifs, could mistake this piece for a work of nature rather than of art.

Not only the intricacy of the craftmanship but also the content of the image marks it
for us immediatelv and indelibly as made by human hands. How could Albertus have
thought otherwise? Ir will not do to dismiss Albertus as credulous or ignorant.
Although he knew little about gem cutting, he knew enough about techniques of in­
cising, engraving, embossing, and carving stones to discuss how similar images might
be made artificiallv, Like Pliny, he warned the unwary against forged natural curiosities

of this kind." Moreover, it is not primarily on grounds of what we know about how
cameos are made that we base our conviction that the Ptolemy cameo is artificial
rather than natural. Nor was Albertus's judgment to the contrary unique: throughout the
late Middle Ages and well into the seventeenth century, European scholars classitied
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Figu.re 1. "N atural!"- "Pwlemy" Cameo, Hellenistic or Roman .
Conrresy o{ Kunsthistorisches Museum, Vienna.

whar seem ro us ro be unm istakablv artifacts, such as Erruscan vascs, as natu ral
objects.' Why and whcn did rhe boundarv between thc natural end rhe art ificial shifr
so dramaticallv l

The secend object prescn ts rhe converse problern. an objcc t we take (0 be natural
teeters on th e cdge of rhe artif icial. Ir is probably a fossil ammorure, a "stone of Harn­
mon," he longing to ehe collccrion of antiquit ies, portraits, seashells, srutfcd an imals,
"curious perrif icarions," end exotica assembled in mid-scventeenth-centurv Paris ar rhe
Bibhotheque dc Sainrc-Genevieve. The firsr curaror, Claude du Molinet, punlcd over
rh is set of f ive Int erlee king rocks: "Most of those who bave seen Ir have bclicved it to
he arnficial, hut the cleverest sculptors in Paris judged it [ro bei na tural.n/> (Figure 2)
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Figurt 1 . ..Art ific ial ~ " - Stone o[ Hammon (fo5Silizcd ammonileJ .
From Claude du Molinet. Le Cabiner de la Bibliorheque de Sainte Ocnevreve

(Paris:Chez Amome Dezallier, 1692) , Figure XVI.
CoUTtes y of rhe Unit'cn iry uf Chkago ü braT)'.



A Paris guidebook publ lshed some 6fty years larer still wavcrcd: "it is difficult ro dis­
ccm wherhcr it is 01 work of an ur a capnce of nature."; Molinct was not crcd ulous in
mat tcrs of nat ural hisrorv; e lsewhere in h is cataloguc he doubrcd the ex istence of uni ­
corns. sircns. und foo tlcss birds of paradise. Bur like Alber tus, he Iocated rhe boundarv
bcrwccn an and nature in forms rhat no longer secm in rhe least ambiguous ro us.

Thc third object is 01 srnall limesrone panc l omamen ting the Kunsrschmnk rore­
senred by rhe Luther an cirbens cf Augsburg in 1632 ro rhe ir allv King Gusrav us Adol­
phus of Swcdcn . Consrructcd of oak and eborw, the cabinct was richlv Inlaid with
medallions of enamcl . bcaren silver, marble, egate, lapis lazuh , and in tarsia pancls of
multi colored woods, and crowned with a mound of crvsrals, corals. end shells sur­
roundm g a eoblet fashioned frorn a sevchelles nur chased in gold and oma mcnted wirb
the figures of Neptune and Thct is.8 The limestöne panel peinred hy Johann Köni g
wtrh a hihl ical scenc (Exodus 14:26) in whic h Moses leads thc lsraelues through rhc
miraculouslv parred Red Sea (Bgure 3) is small (430 mm x 354 mrn] and castlv lost
amid all rhc splender of amerhvst. coral, gold, and silver, not ro rncnri on thc conrenrs
of the cabinet's man )' d rawers. Yer rhe panel capturcs in minia ture rhe deliberate jux ­
tnposinon und eve n fusion of an and nature thar characrenzes the Kunsrschmnk as a

Figure 3. "An and Nature ColIabora!e"- KönigPanel /rom U"psala Kunstschrank
(probably earl)'-sel'eflr.eemh-cemury; the Kunstschrank was conscruc!ed 1625- 31) .

Cour!es)'vf the Unit't'TSiey vf Uppsala.

isdifficult rodis­ unidis
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Figure 4. "The An of God"----Cr:malline Formenonin Frozm Urine , Magnified.
From Roben Booke, Mtcroeraphia . O r, Some Plwstologtcal Dcscnp nons of Minute

Bodies Made by Magnifying: G lasses (London: l ohn Manyn andlames Allem)' , 1665),
Scheme8 , Fig. I . Courtesy of [he Bayerische Suuusbiblio[hek.

whcle. The contours of rhc srone arc worked mro the painting as mountains and
wavcs. a work patnted as much bv na ture as bv rhe artist. A lbenuss onyx and Moliner's
arnm onire srraddle rhc bounda rv bcrwcen an and nature because rhcir provcnancc
could on lv bc guesscd from their form; König's lirnesrone pancl is inrenrtonally am­

biguous, agame of forms plaved across that sarnc boundary.

Ir is my aim in this paper to retracc th is lme and to cha rt its shifnng coursc in rhe crtt­
ical pcnod from rhe mid-sixtccnth ro rbe mid -elghreenrh century. I will focus on rhe

borderlands berween art and nat ure, on objecrs rhar challcnged, toved wirh . o r out­

nght und ermtned tha t anctcnt but unsrable fronner. The brerarv and ltrcral prorni­
ne nce of such obj ects-c-auromata. scashclls, figured srones, hvbnds likc rhe limesrone
panel- in borh rreatises on natural hlstorv and in rhe Wunderkammem tcsnfies to th e

tluidity of rhe boundary during rhe earlv mode rn penod. Ahhough mv primarv con­

cem in thi s essav will be wirh rhe conceptual geodesy of how an and nature were
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mapped, it is impossible to ignore the distinctive sensibility of wonder that satura ted
these objects. Because so much recent an th ropologica l and hi storical literatute

emphas izes the anxiet y evo ked byobjects that straddle culturally fund amental bound­
aries," I sha ll atte rnpt to redress the balance by dwelling upon the peculiar and pec u­

liarly intense pleasure excited by the art/nature ambiguit ies of the sixteenth and

seve n teenth centuries. Even mon sters, the pro totypical classificatory anoma ly and one
often associated with horror," could become pleasing wonders if their aberrant forms

could be viewed as nature's art rather than nature's errors.

My story is primarily one of forms, their appe arances and their causes. Art and

nature create form, and the analogies between the ways in which they do so have

never ceased to shuttle back and forth between the two poles. But the forms cha racte r­

istic of art on the one hand and nature on the other, their relative valuation, and their

proper causes have chan ged almost beyond recognition, as the three ambiguous

objec ts indicate. Beyond the hi story of form lurks a h istory of intelligence-what is it,

who has it , and how much and what kind are needed to produce forms; and also a his­

tor y of wonder-what evo kes it , who merits it , and how it depends on the categories

into which experience is parsed . In the course of the ea rly modern period, nature was

transformed from art isan into art in natural hi story and natural philosophy. Despite
proclamati ons from Bacon, Descart es, and othe r visionaries of the new philosophy

that the ancient oppositio n between art and nature had been dissolved , it not on ly

persisted but actually harden ed in the late seve nteenth and eigh tee n th centuries. But

bv the 1660s, the dividing lin e between art and nature did not run where it once had.

My account of how the boundary between art and nature came to be redrawn during

this per iod centers on the redistribution of intell igen ce and wonder among three mak­
ers of form: nature, G od, and the human art isan .

NATURE AS ARTISAN

If Albertus Magnus was able, after some hesitati on, to ascribe the Ptolemy cameo to

nature rather than to art, it was because he believed that nature and art brought about
such forms by man y of the same means, and that nature was the superior craftsman of
the two. N ature and art often worked in similar ways to imprint form upon matter, bu t

the form s of nature were at once more finished in appea rance and more penetrating in

essence th an those of art: "A rt imitat es nature, but cannot atta in to man y of nature's
works.''' !

This conv ict ion that nature would always outstrip art st ill resonated at the turn of

the seven teen th cen tury, as whe n in Sha kespea re 's The Wimer's Tale the she phe rdess/

princess Perdita refuses to include the "carna tio ns and streaked gillyvors, / Which some

call nature's bastards" in her winter bouquet: "For I have heard it said / There is an art
wh ich in their piedness shares / With great creating nature.,,12But by then humble and
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imperfect Imitation was only one of a list of commonplaces balancing the reciprocal

claims of art and nature. Art still aped nature, but it also might extend, assist, corn­
plere, contravene, or even surpass nature.' :' Not all Elizabethans, for example, shared

Perdita's dirn view of creating new varieties of flowers and fruits by grafting: the
Oxford-educated philosopher [ohn Case praised the alleged grafting of a pear tree
onto a cabbage as "a wonderful fact of art! The bloom of one plant thus grafted
changes the whole tree into another species . . .. [Wjhat can prevent me from con­
cluding that something natural has reallv been done by art?,,14 The Italian apothecary

Ferrante Imperato in his treatise on natural his tory claimed that "art conduces to the
perfection" of srones and metals; " French potter and naturalist Bernard de Palissy
spoke of how artificial fountains improved upon natural ones because "one has [here]
helped nature, just as to sow grain, to prune and labor in the vineyards is nothing else
but helping nature.,,16 Although the majority of Renaissance writers might still have

sided with Perdita on nature's superiority to art,17 there were countervailing views
among elite artists and artisans and the collectors who patronized thern."

Among artisans in particular, an aesthetic of technical virtuosity bespoke a growing
sense of the ability of art-here the mechanical and decorative arts, rather than what
had already begun to be differentiated as the "fine arts"-to rival and even surpass

nature. The Meisterstück emerged unevenly in the urban guilds of northern and central
Europe in the course of the fifteenth century as a more or less standard piece of work to
qualify younger journeymen before a jury of older craftsmen." But by the early six­

teenth century, the masterpiece had become a display of extraordinary dexteritv,
sometimes to the point of ignoring utility altogether, such as a bed too delicate to be
slept in. 20 From ancient times there had been a tradition of describing extraordinary
technical achievements as wonders, as in the ever-changing list of the seven wonders
of the world that originated in Alexandria in the third century B.C.

21 Beginning in
the sixteenth century, the vocabulary of mirabilia becomes almost interchangeable
with that of artisanal masterpieces, a number of which found their way into Wun­
derkammern .22

In the sixteenth and seventeenth centuries a common aesthetic of the marvels of

art and nature emerged, one that exploited the ancient opposition of art and nature to
evoke wonder. Because the opposition was still a conceptual reflex during the early
modern period, its violation was startling. Bedrock assumptions quaked, and the
intensity of the wonder was correspondingly seismic. These pleasing paradoxes, at

once art and nature, aroused wonder most intensely by blurring the line between
nature and human artisan. The early modern Wunderkammer23 was the showcase for
the aesthetic of the marvels of art and nature, mingled at severallevels: juxtaposition,
fusion, and imitation.

In the first instance, the rarities of art and nature were displayed side by side wirhin
a "cabinet," "studio," "museum," or "repository," as the collections were variously
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called: 24 a petrified crab cheek-and-jowl by "a patent of the King of China on tissue
paper painted with gold flowers like brocade'v" a two-headed cat bv "masterpieces" of
lathe turning." Although the contents of collections differed markedly according to
means and motivation, the princely cabinet of Rudolf II in Prague from that of the
Neapolitan apothecary lmperato, it was the rule rather than the exception for most
collections to embrace both artificialia and naturalia. The collection of the French
antiquarian Boniface Borilly was for example dominated bv Roman medals, but it also
boasted "a head of a rat from the Indies," "three well-polished coconuts, garnished
with ivory, serving as flasks," and a celebrated "cvclops.l'" The actual physical arrange­
ment of many collections (in contrast to the classifications of catalogues and invento­
ries) was often calculated to highlight this hererogeneity/"

The marvels of art and nature might be brought still closer to one another by fusion
in a single object. Nautilus shells carved and ornamented in gold to serve as a pitcher,

aHandstein made of a glittering chunk of Bohemian ore to represent Christ's crucifix­

ion on Calvary, the ]ohann König panel of the Uppsala Kunstschrank-these were all
examples of hybrids of art and nature. Hybrids undermined the art/nature opposition
not only by transforming natural materials by human craftmanship-the simplest

piece of furniture did as much-but also by exploiting analogies of form, e.g., between
a mound of ore and a hilltop fortress, between branches of coral and branches of trees,
or between the lip of a nautilus shell and the lip of a pitcher. Nature had, as it were,

already begun the work of art . Virtuosity created a momentum of embellishment of its
own : since all ornamentation was strictly speaking gratuitous, there was no logical
stopping point for the heaping of costly materials upon bravura craftsmanship." In the
case of the natural marvels of the Wunderkammer, the spiral of virtuosity had already
begun before the human artisan even touched the object. Naked and natural, the
ostrich egg or rhinocerous horn were already wonders, rare and finely wrought.
Nature's admirable workmanship was a gauntlet thrown down to the human art isan ,
who enriched the delicate pearly shell of the nautilus with still more delicate carv ings,
burnished its luster with gold, outdid its rarity by adding fabulous figures of dragons
and satyrs, and finally threw in a branch of coral for good measure. In these hybrids, art
and nature competed as well as collaborated with one another, and in both cases
nature tended to merge with art-or rather, with the artisan.

Finally, the objects of the Wunderkammer brought the poles of art and nature

together through ourright mimickry. Within an aesthetic of mimesis, of which the

endlessly repeated stories of Zeuxis and Parrhasius were emblematic, the illusionary
imitation of nature in trompe l'oeil painting or bronze casts made from shells and rep­

tiles represented the peak of artisanal achievement: art finally pulied even with

nature, after centuries of comperition." There was an unmistakable note of awe in
Cornelius de Bie's praise for [ohannes de Heem's fruit paintings-"D'Heem paints,
nature is astonished"-and of triumph in Palissy's boast that the ceramic casts of shells
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and animals in his Tuileries grotto would be "so close to nature, that it will be impossi­
ble to recount.?" The mimetic aesthetie of the marvelous was symmetrie: if the mar­
vels of art imitated nature, then the marvels of nature also imitated art. The skilled
hand of the artist faked the veining of marble on piaster; the skilied hand of nature
faked alandscape of ruins and rivers on Florentine marbler"

Because the metaphors of nature's workmanship had been a staple of philosophy
and poetry since Antiquity, it is important to be specific about the kind of "work"
nature allegedly accomplished in the objects displayed in the early modem Wun­
derkammer. As maker of marvel s, she was neither Aristotle's fabricator of mundane,
functional objects like beds and ships, nor was she the blacksmith of the medieval

Romande la rose, nor the semidivine creator exalted by neoplatonic art theory during
the Renaissance. Rather, she was akin to the goldsmith, the clock maker, or ivory
tumer-a maker ofluxury items, as elaborate and expensive as they were useless. Nat ­
uralia and artifici alia testified triumphantly to the difficulties of material and scale
effortlessly overcome by skilI: the hard , porcelain-like substance of seashells molded
into frills, whorls, convolutes, and spirals by nature; dense ivory tumed into geometrie
filigree by art. Freed from the demands of utilitv, the virtuoso art isan could play with
form and matter, just as nature occ asion ally "sported" with her ordinary species and
regularities. Hence nature's finest workm anship came in the late sixteen th and early

seventeenth centuries to be associated with some her most bizarre productions, just as
mannerist art ists rejoiced in the grotesque. The sixteenth-centurv French surgeon
Ambroise Pare saw nature at play not only in the pleasing but useless variety of
seashells. t' but also in the equally dysfunctional construction of an Afriean "monster"
with sets of ears, eyes, and paws pointed in all four compass directions: how could
"each perform its function [faire son office]? .. . [I] can only say th at nature is here at
play, in order to make us adm ire the grandeur of her workS.,,34 Even human monsters

could be admired and imit ated as nature's art : a Venetian surgeon describing a dissec­
tion of female conjoined twins remarked that "the Painter, who was employ'd to draw
thern, affirrn'd , That if th ey were done in Ivory, he would have paid any money for
them.,,35

The three stones of my introduction, all of whieh were displayed in early modem

collections, belonged to a d ass of objects marvelous even among the other marvel s of
the Wunderkammern .36 Among the forms of nature th at mimicked those of art, none

was more surprising and therefore wondrous than tigured stones. According to Aris ­
totelian natural philosophy, principles of form inhered within plants and animals,
ensuring the integrity of species." But minerals lacked even a "nutritive soul," and

th erefore usually displayed the most irregular forms in nature. The humblest weed was
a masterpiece of symmetry and organizati on compared to the average rock . How then
to explain "a stone naturally sketched with the figure of trees," or an agate "in which
nature has painted the hemisphere of the he avens'T" In the works of sixteenth- and
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seventeenth-century naturalists, readers could find illustrations of still more marvelous

minerals distinguished bv their strange forms: the Swiss humanist Konrad Gesner
divided his stones into fourteen classes according to what they resembled, including
(Class V) natural fossils (literally, "things dug up") similar to works of art;39 the Roman
Jesuit Athanasius Kireher described stones naturally lettered with the Greek and
Roman alphabets, flower-like crystals of topaz, and human figures found in marble."
Oxford naturalist Robert Plot produced plate after full-page plate of the star-stones,
scrotum stones, shell stones, etc., that could be found in the quarries of Oxfordshire."
If nature was a virtuoso artisan, how did she craft her wares?

The explanations for figured stones were almost as varied as the objects themselves.

Early modern naturalists added little original to the repertoire of causes to be found in
Albertus Magnus and other medieval lapidarists, but they elaborated these in far
greater detail, with reference to specific objects often contained in their own col­
lections, as in the case of Cardano, Gesner, Aldrovandi, Plot, and Kircher. Some
explained the uncanny resemblance between certain figured stones and living forms
by granting minerals life: Italian natural philosopher Girolamo Cardano believed
stones "suffer maladies, old age, and death," since all things which are "mixed [in com­
positionj live.t'V Alternatively, the germinating form might be impressed from without

upon vaporous exhalations from the bowels of the earth, either by celestial influences
(as in the case of Albertus's explanation of the Ptolemy cameo) or bv animal or plant
seeds borne thither by wind or water." Seeds of ferns or fish, forms of kings or moun­
tain ranges realized their forms more or less perfectly in the soft matter, which eventu­

ally hardened into figured stones. Those who, like Palissy, Nicholas Steno, and Robert
Hooke, argued that at least some figured stones were organic remains further invoked a
"spiiitus lapidificus" to explain not only how plants and animals had become petrified,
but also how coral and kidney stones were formed." Palissy hirnself owned "more than
a hundred pieces" of perrified wood and had heard of a German prince whose cabinet
contained "the bodyof a man partly petrified''; these examples and his own experience
as a potter in making casts of shells and reptiles persuaded him that "sorne salty and
generative substance" caused the stony imprints of plants and animals-and also the
occasional rain of frogs."

All of the above explanations assumed that the material of figured stones had origi­
nally been soft, fluid, or even vaporous, and that the form that distinguished rhese
stones as remarkable had been impressed upon them either internally or externally

during this malleable stage. This mechanism of form imprinting soft matter, as seal
stamped soft wax, was ubiquitous in ancient and medieval natural philosophv." In
these processes of imprinting soft matter, a spectrum of formal principles were assumed
to be at work, from the immanent formal principles contained in seeds to the half­

intemal/half-external, half-conscious/half-unconscious force of the imagination, to the
deliberate designs of celestial intelligences or human artisans. Anchoring this spectrum
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of gradations of deliberation in design for natural operations was blind chance at one
end and the sport of nature at the other, Although these two extreme explanations of
figured stones were in many ways poles apart, both ultimately strengthened the anal­
ogy between nature and artisan.

The image made by chance was an important trope in Renaissance theory, stern­
ming from Pliny's story of Protogenes and given new impetus in the writings of Leone
Battista Alberti and Leonardo da Vinci on how artists might find inspiration in the
fortuitous forms of marble or a spotted wallY In the works of sixteenth-century natu­
ralists, chance was one of several standard explanations for figured stones." Cardano

for example explained the famous agate ofKing Pyrhhus, described by Pliny as bearing
the image of Apollo with his lyre and all nine muses, as the product of chance and
petrification: an artist had painted the scene on marble, which then "by chance, or
by industry" was placed somewhere where agates were generated, and the image
imprinted itself upon the still-congealing stone." But chance became an ever more
suspect explanation for form in general, and for figured stones in particular, during the
middle decades of the seventeenth century. If there was one subject upon which most
natural philosophers were in absolute agreement, it was that chance or fortune was a
vulgar error, "no proper cause at all, but a kind of ens rationis. ,,50 In the context of the­

ological and natural philosophical debates over Epicureanism, chance, especially as an

explanation for strikingly regular natural forrns, seemed a weapon that atheists might
use against divine providence.

An especially artful figured stone might also be explained as a lusus naturae, an
expression of nature's whimsy and ingenuity." All of nature's organic productions
exhibited remarkable intricacy and symmetry, each structure fitring form exquisitely
to function. Figured stones did not surpass ordinary organisms in complexity or regu­
larity of form, but they were, in the eyes of early modern naturalists, extravagantly
afunctional. What possible aim could nature have had in fabrieating the geometrie
forms of crystals, the outlines of a cat in marble, a jagged mountainous landscape in
limes tone, or the imprint of a seashell in slate, other than to dazzle the spectator into
openmouthed admiration? As Plot remarked of figured stones, they "seern rather to be
made for his [man's] admiration than use."S2Like the artisanal masterpieces displayed in

Wunderkammem, the sports of nature were in part defined by their artistry, and in part
by their uselessness. The Flemish physician and naturalist Anselmus Boetius de Boodt
abandoned all attempts to explain the hexagonal form of certain crystals, concluding
that "nature wishes us to admire these things, not to comprehend them."S3

When Hooke, lohn Ray, and other late-seventeenth-century naturalists contested
the lusus naturae explanation of figured stones, their main target was neither its
anthropomorphism nor its lack of mechanism. Rather. they protested with the ancient
and equally anthropomorphie commonplace that "Nature does nothing in vain,"
insisting that it was
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quite contrary to the infinite prudence of Nature, which is observable in all its
works and productions, to design everything to a determinate end, .. . that these
prettily shaped Bodies should have all those curious figures and contrivances
(which many of them are adom'd and contriv'd with) generated or wrought by a
Plastic Virtue, for no higher end than only to exhibit such a form. 54

Playful nature vied with prudent nature in the late-seventeenth-centurv debate over
figured stones; sober utility trumped admirable extravagance. At first glance, it seems
as if one anthropomorphism had simply given way to anorher, both of antique lin­
eage." Yet the new characterization of nature to be found in the works of natural

philosophers in the late seventeenth and early eighteenth centuries was not merely an
Aristotelian revival, despite its Aristotelian slogan . In the context of theological,
philosophical, and political debates of the period it marked a major tuming point in
the meanings and distribution of wonder and intelligence.

NATURE AS ART

On [une 24, 1678lohn Locke visited the apartment of Marie de Lorraine, Duchess of
Guise, in Paris, where he admired a small grotto decorated with a fountain and "a very

fine artiticial rocke of marble, agates, comelian & fine branches of Corall."56 Locke's
use of the word "artificial" to describe highly regular and/or worked objects, including
naturalia, was standard in early modern Latin and several vemaculars: jurists spoke of
"natural" (direct) and "artificial" (elaborated) inferences drawn from evidence; natu­
ralists described how certain wheel-like fossils grew "after a very artificial manner";
philosophers praised "the Orderly, Regular and Artificial Frame of things in the Uni­
verse."57 This usage permitted near-paradoxical locutions conceming "the Infinite
Regularity and Artificialness" of nature.58 lt was also larded with ambiguity: Was
nature "artificial" as art or as artisan?

The answer to this question hinged on a division of cosmic labor between God and
nature, and on the degree of deliberative intelligence implied by design. Although
early modern natural philosophers overwhelmed by the variety, beauty, and, occasion­
ally, whimsicality of flowers, seashells, figured stones, and even monsters sometimes
paid homage to God for not only sustaining but also omamenting his creation, these
aesthetic and jocular offices were usually left to nature, as God's "chambermaid" or
"quartermaster.T" When for example Plot upheld the lusus naturae explanation of fig­

ured stones, he argued that it was

the wisdom and goodness of the Supreme Nature , by the School-men called Natu­
rans, that govems and directs the Natura naturata here below, to beautifie the
World with these varieties, which I take to be the end of such productions as weil
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as of most Flowers, such as Tulips, Anemones, & c. of which we know as little use
as of formed stones."

There were at least three reasons for assigning nature rather than God the responsibil­
ity for such embellishments. The first was quite general, and applied to all natural phi­
losophy, wondrous or no : philosophical (and medical) explanations were by definition
confined to the natural, however devout the naturalist." The second concemed the
dignity of work, or lack thereof: although some saw nothing demeaning about having

God artend to "the most minute and seemingly most trivial and contemptible transac­
tions on this great exchange of the world,"62 most agreed with Isaac Newton that
" 'God' is a relative word and has a respect to servants.,,63 Finally, the extravagant and

even bizarre character of the objects made it unseemly to attribute them directly to

God: nature might sport, but God did not.
However menial or undignified the tasks assigned to nature, the very fact of a divi­

sion of labor implied some measure of autonomy for nature. It was exactly this auton­
omy that was at issue in late-seventeenth-century debates about the nature of nature.
Although the mechanical philosophy has often been represented by historians of sei­
ence as a declaration of nature's independence from the meddling interventions of
divine providence, some of the foremost mechanists insisted vehemently on nature's
absolute dependence on God, and on God's equally absolute perogative to alter his
creation at will." England's most prominent mechanical philosopher, the chemist
Robert Boyle, was particularly loud in his protests against granting nature the slightest
discretion in her operations. Indeed, he went so far as to deny nature even bare exis­
tence, suggesting that it was a merelv "notional" entity.65 For Boyle, the central issue
was usurpation: those who admired the works of nature stole praise, gratitude, and,
above all, wonder from God. It was disrespectful and even idolatrous to suggest that
God needed an assistant, "to imagine, as we commonly do, that God has appointed an
intelligent and powerful Being, called nature, to be, as his viceregent, continually
watchful for the good of the uni verse in general, and of the particular bodies, that
compose it.,,66

Although Boyle took too lofty a view of God's exalted station to be able to counte­
nance too much divine labor, he was also loathe to allow God servants, for this would
lead willv-nilly to an ensouled and potentially usurping nature. Boyle's solution was to

claim that nature was artifact rather than artisan. Moreover, it was an artifact of a
peculiar kind, immediately recognizable from the Wunderkammern inventories: an
"engine" or "automaton," words Boyle used interchangeably. Appealing over and over
again to the Strasbourg clock (itself a fanciful and intricate masterpiece catering to the
wondrous sensibilitvl'" and to the automata that swam like real ducks or tooted like
real flutists, Boyle envisioned the world as nothing but a "great automaton," composed
of still smaller automata, in the manner of Chinese nested boxes, and God as the most
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ingenious of engineers. Boyle suggested that decorum would be best served if the
divine artificer arranged for "all things to proceed, according to the artificer's first design,
and the motions of the little statues [of the Strasbourg clock], that at such hours per­
form these or those things, [and] do not require, like those of puppets, the peculiar
interposing of the artificer, or any intelligent agent employed by him.,,68 Ingenious

automata would eliminate the need for uppity servants, in particular "an intelligent
and powerful being called nature," and at the same time keep God's hands clean of

demeaning labor."
The problem with "intelligent and powerful" servants is that they may rebel. It is

not surprising, given the prolonged and bloody attempts by sevenreenth-century
European monarchs to consolidate and extend their power vis-ä-vis ambitious nobles,
prelates, and commoners, that the fear of usurpation penetrated not only late­
seventeenth-century political but also philosophical, literary, and theological discourse.
Boyle's nature Free Inquiry recalls Milton's Satan in Paradise Lost, both too close to the
throne for cornfort. Natural philosophical debates about God's dominion over the uni­
verse echoed coeval political debates about the king's dominion over his subjects.l"

Yet Boyle's chief concern was not insurrection but idolatry; more specitically, the idol­
atry of misplaced wonder. Nature the virtuoso artisan rnight steal the "admiration" (a
word in seventeenrh-century English still redolent of its Latin root, admiratio, "to
wonder") due to God. Boyle cautioned that God is "jealous," and that even those

Christians who recognize that nature is subordinate to God might give "in practice,
their admiration and praises" to nature rather than to God.7I From this standpoint, the
effusive admiration for nature's handiwork found in the writings of naturalists like
Cardano and Plot, and at the heart of the Wunderkammer sensibility, verged on the
worship of false gods. The intensely pleasurable wonder of the ambiguous marvels of
art and nature shaded imperceptibly but dangerously into the religious wonder of rev­
erence and awe. For Boyle, God must be acknowledged to monopolize not only agency
in the universe, but also the wonder of his rational creatures.i

Nature had become art, and God artisan-and an ingenious maker of wondrous
objects to boot. Boyle's God pitted one kind of stock Wunderkammer object against
another, the automata (rhemselves marvels of art imitating nature) against the figured
stones and nautilus shells, in a struggle over who and what properly merited wonder.
Had God then simply taken over tasks formerly assigned, as well as the admiration
paid to nature? Setting aside for a moment the vexed question of divine labor, the
art of God differed markedly from the art of nature-and also from human art. Within

the Wunderkammem, the awe-inspiring natural objects and artifacts had displayed
the art of external forms, of appearances. In contrast, the art of God revealed its

finest workmanship only upon closer, internal scrutiny. In late-seventeenth-century
natural philosophv, a new opposition opened up between the human art of macro­
scopic exteriors and the divine art of microscopic interiors. Rene Descartes thought
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the main difference between the "machines" of art and those of nature was that
nature's were composed of tinier and more perfect wheels and springs." Roben Hooke
thought it hardly worthwhile to examine man-rnade products under the microscope,
which revealed them to be "rude, misshapen things." Under magnification the point
of the finest needle was as rugged as a mountain range, "whereas in the works of

Nature, the deepest Discoveries she w us th e greatest Excellencies. An evident Argu­
ment, that he that was the Author of th ese things, was no other than the Omnipo­
tent.,,74 (See Figure 4.)

The Cambridge philosophers Henry More and Ralph Cudworth, and later Gott­
fried Wilhelm Leibniz, worried less about the idolatry of nature than about the
indignity of a God without servants, but they also registered the fears of misplaced
wonder that h ad exercised Boyle. None were satisfied that th e mechanical philosophy

had adequatelv expl ained form matched to function, much less the afunctional forms
of nature's spor ts and errors. All appealed to a standard set of counterexamples-sym­
pathetic eures, musical instruments th at vibrated in uni son, the power of the matemal
imagination, the spider's web, geometrie crystals-in order to justify their assumption

of an ensouled nature, variously described in terms of "plastic powers" or "spirit of
nature" or "indwelling act ive principles." However, they were all at pains to insist on
the inferiority of the soul of nature to the rati onal soul of humans, much less to God.
Although ensouled nature was elev ated above the stupid matter of the mechanical
philosophv, Leibniz warned that a fully anthropomorph ized nature would revive "hea­
then polytheism"; " Cudworth admitted that human actions may lack the "Constancy,
Eaveness and Uniformiry" of natural operations, but th at we nonetheless surpass
nature in acting consciously." It would not do to admire nature excessively.

These philosophers granted nature intelligence, since "art ificial" form required it,
but intelligence of the very lowest order. Perhaps nothing is more revealing of how the
anti-rnechanists understood ensouled nature than their recurring analogies to the kind
of labor it performs. Far from rivaling God, ensouled nature was hi s "servant," his
"Drudging Executioner," the "manuary Optificer'' to God 's "Architect." j ust what it

meant to be a servant in the seventeenth century is made painfully clear by Cud­
worth's elaboration of th e latter analogy: "We account the Architects in every thing
more honorable than the Manuary Optificers, bec ause they understand the reason of
the things done, whereas the other, as some Inanimate things, only do, not knowing
what th ey do .'m The labor of nature was drudging labor, and the knowledge of nature

was tacit knowledge, akin to the unc onscious habits that sustain the an of the musi ­
cian or dancer. This lowlv, brutish servan t was a far cry from the virtuoso artisan of the

Wunderkammem. Even those late-seventeenth-century philosophers st ill attentive to
the problem of natural form could barely grant nature half a soul, the least degree of

intelligence consistent with design.
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CONCLUSION: IMAGINATION AND THE
FALSIFICATION OF FORMS

Half a soul could still serve to imprint forms on soft matter, and not only in the pro­
duction of figured stones. The closest analogy More could hit upon to the "Spirit of
Nature," whose dim intelligence molded the forms of the world "without Sense or
Animadiversion," was the maternal imagination unconsciously molding the fetus.

Citing Kircher's account of a man with a birthmark in the shape of Pope Gregory XllI
seated on a throne with a dragon at his feet, More insisted that here nature imitated
art, for what else was the maternal imagination that had impressed the birthmark but
the work of "exorbitating Nature,,?7SThe half soul of nature worked through the half

soul of the mother's imagination.
The maternal imagination remained a stock explanation of misshapen offspring

weIl into the eighteenth century, affirmed by Leibniz, Nieholas Malebranche, and
many savants. But it was a dark and dubious kind of creativity, as passive as it was
unconscious. A pregnant woman who witnessed a criminal broken on the wheel
bore a child with bones broken in teIltale places; a child born with a monstrous calf­
like head was chalked up to the mother's dismay at losing a prized cow a few months
prior. 79 Voltaire distinguished sharply between the "active" imagination of invention
in mathematies, mechanics, poetry, and art, and the "passive" imagination of the
ignorant, the mad, and pregnant women. The passive imagination did not depend
on the will; indeed, as the instrument of passion and error, it overcame the will: "it is
an internal sense that acts imperially [avec empire]."so Imagination was thus split in
two, between art and nature: the active imagination created new forms in art and

technology; the passive imagination enslaved the mind to false forms fabricated by
the body.

Among the false forms of the imagination came to be numbered many of the tigured

stones that early modern naturalists had so admired. Although the hypothesis that
some of these stones were petrified organic remains steadily gained adherents in the
early eighteenth century, this accounted for only a fraction of the striking objects
numbered among figured stones. Ir could not explain geometrie crystals or landscape
marble or moss agate: "But though areal petrification were allow'd in some cases, it
would not be rational to plead this in all the figur'd stones we see."Sl Explaining these

stubborn anomalies became a matter of explaining them away, as projections rather
than as products of the imagination. Leibniz ridiculed those naturalists who had found

shapes of stars and the moon in marble, or Apollo and the nine muses in agate. The
resemblances they saw existed not in the stones but only in their imaginations." The
false forms of the human imagination now substituted for the true forms of nature's

once-fertile imagination. If figured stones showed signs of genuine artistry, then these
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were the marks of the forger, not of nature. One nineteenth-century French naturalist
went so far in his skepticism as to dismiss all figured stones as human artifacts.f

The boundary between art and nature had been redrawn, but it was as sharp and
distinct as it had ever been. By the early decades of the eighteenth century, collectors

had begun systematically to separate artificialia and naturalia, and by the end of the
century a taste for marvels had become synonymous with bad taste. If art and nature
had moved doser to one another in natural philosophy, it was at least as much because
nature had become artificial, "the Art of God,"84 as that art had become natural. This

was the departure point for the argument from design of the eighteenth-century
phvsico-theologists. Nature was designed, not designer; moreover, its forms com­
manded admiration for their utility rather than their extravagance. Art continued to
imitate nature, albeit ever more hesitantlv, but nature could imitate art only in
strained metaphors. The provenance of objects like Albertus's onyx or Molinet's

ammon ite were no longer ambiguous, and the Köni g limestone panel lost its meaning
as a coll aboration between nature and art.

It is possible to tell this as a story of anthropomorphism vanquished, but this would
be deeply misleading. As David Hume pointed out with devastating d arity, to insist
that God rather th an nature was the arti san was simply to displace, not eliminate,
anthropomorphism" Moreover, to further insist th at design implied the deliberative
intelligence of humans or God, that watch implied watchmaker, was to exacerbate
an thropomorph ism with vaulting anthropocentrism. Ari stotle had staunchly denied
that design in nature-the bird's nest or the bee's honeycomb-required conscious pur­

pose: "animals other than man ... make things neither by art nor after inquiry or
deliberation.,,86 Human (and, anrhropomorph ically, divine) art is only one special
case of designed form, anomalous in its reliance on consciousness and deliberation. At
the he art of the debate over nature's forms lurked a new anthropocentrism, which
took a peculiarly human brand of intell igence and made it the measure of the distanc e
between design and chaos.
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KATHARINE PARK

Impressed Images:
Reproducing Wonders

By the time she died in 1320, Margarita of Cittä di Castello had acquired a con­
siderable local reputation for sanctity. An acknowledged visionary despite

being blind from birth, she had lived for a number of years as a Dominican ter­

tiary. Although illiterate and of humble origin, she had commented on the Psalms
with the authority of a master of theology, and eyewitnesses reported that she had lev­
itated during prayer.' Impressed by these abilities, the local Dominicans decided to
embalm her corpse as a relie. Accordingly, they had her body publicly opened and
eviscerated on the high altar of their church, burying her entrails in a vessel in the
convent cloister. Some time later, as the miracles associated with her proliferated, the
friars decided to exhume the entrails, in order to transfer her heart to a golden reli­
quary for display. In the words of the author of one of Margarita's two tourteenth­

century Latin vuae,

When [the vessel] had been taken out, and while brother Niccolö was cutting

the reed to which the heart was attached, .. . suddenly three wonderful [mirabiles]
little stones fell out of the reed, with different images impressed [ymagines impres­
sas] on them. On one was seen sculpted the face of a very beautiful woman with a

golden crown, which certain people interpreted as a likeness of the glorious
blessed virgin Mary, to whom the blessed Margaret was attached with enormous

devotion. The second showed a little boy in a cradle, surrounded by cattle, which
certain people said signified Christ or the birth of Christ. On the third little
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srone was sculp red the Image ()f a bald man with a gray beard end 01 golden c loak

on h is shouldcrs: bcforc hirn knclr a woman dre ssed in rhe Dc mlntcan habit . and
rhev sald rbat this picru red rhe blessed joseph and the blessed Marganra . On th e
side of thc 5.1mC stoße was a whire dove, wh ich thev said rcprcscntcd thc Hol v

Spirit , by which Marv conccived her Sen. And thus it appcared rhar whcre thc
hcart of Margaret was, there also was found a wonderfu l rreasurc.i

The au thor of Margarit a's othe r \'ira added rbar "persons worthv of belief" reporred
th at she bad said. "O h, if vou knew whar I carrv in my heart . you wou ld bestruck with
wonder (miraremini)."'

A mong orher things. this is a srory about seeing wondcrs. Margarit a had seen won­
J e TS; likc anorhe r Domi nican rernarv, Cerhenne of Siena, wirh whom her cult was

assoclated, she was onc of severa l notable visionary women in lare-thirteenth - and
fou rteenth -century Tuscany and Umbria (Figures l and 2). And efrer her dearh , her

bodv revealed its own wonders ro 01 11 who viewed her opcned hcart . What was rhe rela­

t ionship bcrween rhe wonders Margarira saw and the wonders gene rared in her bodv,
between rhe marve lous images rbat presenred thcmsclves ro her internal vision and
th e marvelous Images impresscd on rhc stones conrained in her heart !

Figure 1. Venetian alLarpiece fram Lhe earl)' fifceenthcennery, Murano,
M useo C i\'ico Verrario. Shows holy women Ixlonging w [he Dominican Third Order:

fram fight w kll , GiO\'ilnna o{ Florence, VannaolOn:rew, Catherine o{Siena , Margarila
olCiua diCasleUo , and Daniella olOniew. Courres)' o{Owaldo Böhm.
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figure 1. Detail 01 Figure 1• showing J\.fargarita o{CilWdi C a. ~ le Jlo holding
hotr he(ln wirh irs rhree stoues. Ccnrtesy ofO wafdo Böhm .

1 will approach tbesc quest ions in the ligh t of Ideas abour see ing aud gene ranon in
rhc period bctwecn about 1250 and 1350. Modern hi sto rians tcnd to anal vae Images
prirnartlv as represen tattons. hut for Margart ra's conrempo rartcs. imagcs co uld ha vc
orhcr. more po ten t functlons, operaring also--anJ perha ps more imporraru lv-c-as
replicas or rep roductions of an original, partaking of or reproducing the onginnl's
power. As an historian s. Dav id Frcedberg arid H ans Belring havc explorcd rhe na ture
and tunenon of what Frcedbcrg calls "scconda rv irnagcs.' in rhe form of reproducrions
of cult Images such as thc "Fair Mary" of Rcgensbcrg." This paper cxtcnds thcir work
in to the realm of rhc htsrorv of scicncc and rncdicine. by considerlng a parnc ular klnd
of secondarv image or rep roducti on: rhe "irnprcsscd Image,' to borrow a phrasc from

Marganra's biegrapher. In addinon to be ing supern atural (as in thc casc of the figurcs
on the srones in Marganta's hearr}or artificia l (as in rhe casc of scal impnn rcd in warm
wax}, images might bc irnprcsscd bv natural means. lndeed. late medicval natural
phi losophcrs considc red the prod ucn on of impressed Images ro be a funda memal type
of pb vsical causanon . linking processes as apparenrl v dis.similar as visual cogn ition and
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the generation of fossils. In discussing the relationship between these various types of

images, I will argue that the idea itself was suffused with assumptions about gender
that informed not only the Latin treatises of medical theorists and philosophers, but

also contemporary accounts of the experiences and responses of Christian laymen and

-women, incIuding aspiring fernale saints.

GENERATION AND VISION:
THE PHYSIOLOGY OF IMPRESSED IMAGES

Consider, for example, the personification of nature as [ean de Meung first described

her in the Romance of the Rose (ca. 1275):

Nature, who thinks on the things that are encIosed beneath the heavens, was

inside her forge, where she put all her attention to forging individual creatures

[also coins: pieces] to continue the species [espieces] . . . . Nature, sweet and com­
passionate, . . . continues always to hammer and forge and always to renew indi­
viduals by means of new generation. When she can bring no other counsel to her

work, she cuts impressions [emprainte] of such beings, which give them true forms
in coins of different moneys.?

For Jean de Meung, Nature's primary function was generation, which she performed
like a minter, stamping forms on matter, just as impressions were stamped on the metal

of coins. Like a minter, she produced similar individuals wirhin species, just as individ­

ual coins belonging to a given currency were stamped from a single die-a highly reso­

nant analogy in the context of the later thirteenth century, when the explosion in the

number of western European authorities minting money had put enough coins in cir­
culation to fuel the definitive transition to a money economy."

Jean de Meung's image also neatly embodied contemporary natural philosophical
theories of generation, which portrayed this as the impression of form on pliant mat­
ter. In the case of animals, for example, most philosophical writers of the later rhir­
teenth and fourteenth centuries accepted the model proposed by Aristotle in The
Generation of Animals. According to Aristotle, "what the male contributes to genera­
tion is the form and the efficient cause, while the female contributes the material," for

"the female, as female, is passive, and the male, as male, is active, and the principle of

the movement comes from him.l" Thus "the female always provides the material, and

the male that which fashions it [into shapej." In more concrete terms, the father con­

tributes seed, which supplies the fetus with form, or soul-that wh ich gives it its iden­

tity, shapes it, and makes it grow; in contrast, the mother supplies only the matter,

which Aristotle identified with menstrual blood. Thus the end product of generation

was ideally a son identical to his father in every respect-a physical as well as amental
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reproduction, like the coin thar issued perfect from the minter's die . It was in this

sense that Aristotle described all daughters as defective births or "mutilat ed males.?"

Although high and lat e medieval European scholars debated the details of this
process-medical writers, following Galen, tended to attribute a more act ive role to

the mother than stricter Aristotelians did-the general model was nonetheless widely

accepted as adescription of the biological relati onsh ips between parents and child.10

The model of the impression of form on matter also underlay medieval natural

philosophical theories of the generation of plants and minerals. In hi s Book on Mmer­
als (ca. 1260), for example, the Dominican philosopher Albertus Magnus wrote:

just as in an an ima l's seed ... there comes from the semina l vessels a force capa­

ble of forming an animal, which [actually] form s and produces an an imal, and is

in the seed in the same way that an art isan is in the art ifact that he makes by his
art; so in material suitable for stones there is a power that forms and produces

stones, and develops the form of this stone or that . . . . When dry material that

ha s been acted upon by unctuous moisture, or mo ist material that has been acted
upon by earthy dryness, is made suitable for sto nes , there is produced in this, to o,

by the power of the sta rs and the place, . .. a power capable of forming stone­

just like the productive power in the seed from the testicles.!'

In the case of sto nes , in other word s, the stars (and their derivatives, geographical

location) take the male role, supplying the "formative power," wh ich gives to appro­

priately constituted matter its specific and substantial form."
Although in most cases the form imparted by the heavens was thought to derer­

mine only the general app earance and properties of the mineral-sapphire is h ard and
blue, for example, and is good for disorders of the eyes-Albertus noted that in some
unusual cases, such as a cameo he had seen in Cologne (Figure 3), the he avens might
add it iona lly impress a recognizable image, which reflected or reproduced their own
spatial configuration: snake s, for example, or face s, or a king's he ad. Like [ean de
Meung, Albert envisaged this process as a kind of sta mping or sealing. Explaining why

naturally impressed images of this sort appear only on gems, he wrote ,

they do not appear in other kinds of sto ne bec ause the material in them is he avy,
gross, and earthy, and do es not respond to the moving powers; and therefore

he aven cannot mov e it and make an impression on it . But in precious stones and

certain marbles, as we have already said, the material is vaporous, and therefore

images of this sort are produced in these [stones].. .. It is as if a stamp [sigillum ,
more literally, seal] were pre ssed upon hard earth or sto ne, leaving no imprint at
all: but if pressed upon water, it make s an imprint, and if the wat er free zes, then
the figure persists in the ice.':'
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Fip;ure 3 . "Pw /emy" cerneo. seen lry Albertus Magnus
in the shrine uf the Th ree Kings in C%J"me CatheJraJ.
Co unesy of the Kunsthistorisches M useum , Vienna .

Similar pnnclplcs wcrc tho ughr (0 govem the process of generanon in bot h humans
and an imals. Lfke precious srones. rhc matter of th c fcmalc bod v was prcsurncd ro hc
panicularlv soft end mallcablc, whic h made it especiallv apt (0 receive impressions,

lncluding rhe form impressed on the men ses by the male. In the analvsis medieval
philosophers inherited from An srode. wh ich underpin ned high and larc mcdicval
phvsiologv, women's cornplexion was domi nared bv rhc qualiti cs of cold ness and wer­
ncss, whilc mco were prcdomtnan tlv her end dry, This difference accounrcd for many
of rhe charac tcristics gcncrallv attribured 1O women in rhirrecnrh- and fourtccnth­
cenrurv medical and ph ilosophical wnnng. from the ir inabilitv fully [0 digest the ir
fooJ - resulting in the buildup in rhei r wombs of rnolsr and poisonous waste. which
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needed to be evacuated each month-to their notorious indecisiveness and change­
abiliry. 14

In particular, medical and philosophical writers explained many of the psychologi­

cal characteristics attributed to women using the language of impression on the pas­

sive and malleable female body. In his Questions on Animals, for exarnple, Albertus

Magnus noted that

the complexion of the female is more humid than that of the male, and the

humid receives [impressions] easily but retains them poorly. For the humid is very
mobile, so that women are inconstant and always seeking novelties. For this rea­
son, when she is engaged in the act under one man, she would like to be at the

same time under another, if it were possible, so that women are without faith. For

woman is a mutilated man and has the nature of defect and privation with
respect to the male ... ; and therefore what she cannot get by herself, she

endeavors to get by lies and diabolical deceptions. Whence, to put it in a nut­

shell, one should beware all women like poisonous snakes and horned devils."

Albertus's contemporary Peter of Spain reiterated these ideas, noting that the humid­

ity of the female complexion meant that women retained impressions only with diffi­

culty; for this reason, he argued, they find it hard to believe in promises and are less

prone to intractable lovesickness than men: as Peter put it in his commentary on the
Viaticum, "the impression of any desirable form in the brain of a man is deeper and

more difficult to eradicate than the impression of a form in the brain of a woman:>l6
As Peter's words indicate, medical and philosophical writers interpreted such mat­

ters in highly literal and material terms. A woman's entire body was thought to be
colder, moister, and softer than a man's, including not only her uterus, skin, and mus­
cles, but also her sensory organs and the brain they served. This had important impli­
cations for sensory cognition, which, like generation, was also explained in terms of
the impression of images on soft or subtle matter, although the matter in this case was
not the menses but a substance called spiritus, a vapor thought to be distilled from

blood and contained in the arteries, veins, nerves, and the cerebral ventricles.l ' Spiri­
tus and its organs functioned as the primary instruments of sensation. In the case of

vision, for example, an object radiated out forms or images of itself (generally known

as species) into a transparent medium; these were then transmitted into the eyeball, up

the spiritus-filled optic nerve, and into the ventricles of the brain. There, the species
might be further manipulated by the "internal senses" of common sense, imagination,

estimation, and cogitation, located in the two anterior cerebra1ventricles, or stored in
the hinder ventricle of memory for further use (Figure 4 ).18This explains, for example,

why people seeking to remember tilt their heads backward and look at the ceiling, so
that the impression-laden spirit flows into the organ of memory in the last ventricle,
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Figure 4. Mid-fouruenth-cenrury iUuSO"arion {rorn a German
medical manlfscript compilarion, showingthe fil't' inremal senses /ocated

in the Ihu e cells of rhe brain andconnecred roeach vther and so the organs
vf rhefil't'exremal senses by sr irilus-filled nerces. Coerresy of the

BayerischeSraat5bihliothek Munchen (Clm. 527. fm. 64d .
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while when trying to imagine something, they tilt their heads forward and rest their
foreheads on their hands.

Following Aristotle, thirteenth- and fourteenth-century natural philosophers de­
scribed in the familiar terms of the wax impression the process whereby the forms of
sensible objects imprinted themselves on cerebral spirit. As Aristotle put it in On
Memory and Recollection,

the process or movement involved in the act of perception stamps in a sort of
impression of the percept, just as when persons do who make an impression with

a seal. This explains whv, in those who are strongly moved oweing to passion, or
time of life, no mnemonic impression is formed; just as no impression is formed if
the movement of the seal were to impinge on running water. . . . Hence both
very young and very old persons are defective in memory; they are in astate of

flux, the former because of their growth, the latter, owing to their decay. In like
manner, also, both those who are too quick and those who are too slow have bad
memories. The former are too soft [literally, moist], and the latter, too hard, so
that in the case of the former the presented image does not remain in the soul,
while on the latter it is not imprinted at all. 19

In addition to explaining the general mechanism of vision, this model accounted for
some of the psychological peculiarities of women, such as why they were so highly sen­
sual, and why they had good short-term but bad long-rerm memories: just as in the
case of lovesickness, their moist spirits and cerebral matter took impressions well, but
their softness ensured that any such impression was quickly dissipated.

Because they employed similar mechanisms-the impression of images on soft mat­

ter-sensory cognition and generation were seen as not only cognate faculties, but fac­
ulties whose operation was physiologically linked. This was most evident in the
universally acknowledged ability of women to mark or even deform the fetuses they
carried, through the faculty of vision, mediated by imagination-a faculty that in
many respects resembled memory. lf a mother saw, or even fantasized about, an object
that inspired her with love, fear, or anger, for example, the images impressed on her
cerebra1spirit could travel from her cerebral ventricles through her agitated nervous
system to her uterus, where they might be imprinted on the equally soft and malleable
body of her unborn child. According to Soranus, the second-century author of an
influential gynecological treatise, "various states of the soul also produce certain
changes in the mould of the fetus. For instance, some women, seeing monkeys during
intercourse, have borne children resembling monkeys. The tyrant of the Cyprians who
was misshapen, compelled his wife to look at beautiful statues during intercourse and
became the father of well-shaped children."zo For the same reason, Leon Battista
Alberti would later recommend that "wherever man and wife come together, it is
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advisable only tu hang portrait s of men of dtgnirv and handsorne appearance: for thev
say that th is may have a grear influence on ehe ferti lirv of rhe mether arid the arpea r ~

ance of fut ure offspring.?" There ts ample evldcncc that contemporanes put rhese pre­
cepts int o pracrice: many of rhe binh rrays end bowls givcn tu ltalian women during
pregnancv werc dcc ora ted with images of handsome, hcalth v babv boys (Figure 5) .22

Writing on rhc erot ic imagination , Ioan Couliano has argued thar in rhe European
philosophical rradirion , "bodyand soul speak two languages, which are not onlv differ­
ent, even inconsisrent, bur also inaudible10 each orher,..n and that th e soul rnust as a
resulr create ph anrasms or representations out of th e bcdy before it can unde rstand
anvrhing ahout the sensible world. This may have been true for some of rhe larer N~

platomsts rhat pnncipallv conce med Couliano , but in rhe Ansroteban rradtrion tbat

Figure 5. Verso 01a uooden childbinh [Ta)' [rom Ferrcrc . ca. /460.
Co/Jecrilm of theMuseum of Fine Ans , Bosrcn, gift 01Mn . W Scon F i t ~ .
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dominated late medieval and early Renaissance natural philosophv, such a dualism

between body and soul was conspicuously lacking. Not only were soul and body fully

compatible and tightly linked in the relationship of form and matter, but they acted

on each other above all through the mechanism of impressed forms or images.

Impressed images were the way in wh ich bodyspoke to soul (as when a person learned

to know the physical world by observing and manipulating the species or images

impressed by outside objects in the cerebra1spirits) and soul spoke to body (as when a

woman stamped her fetus with the object ofher des ire or fear). Such species were not

representations, but reproductions, impressed by objects on a soft and yielding

medium in the manner of a seal in wax. But although such were used to explain all

kinds of physical and psychological phenomena, as I have indieated, in many respects

the archetype of impressionable matter was the female body in the process of genera­

tion-an understanding that not only shaped the experiences and interpretations of

late thirteenth- and fourteenth-century university scholars but may also have influ­

enced women themselves.

IMPRESSIONABILITY AND
FEMALE RELIGIOUS EXPERIENCE

Margarita of Cittä di Castello was not bv any means the only female visionary or holy
woman whose body became, or produced, matter on which images could be impressed.

In her study of fourteenth-centurv Italian hagiography, Catherine Mooney has identi­

fied aseries of consistent gender differences in twenty vitae of contemporary holy men
and holy women. These include a clear contrast in the role of images and visuality:
religious visions played a far larger part in the lives of Christian women than of men.i"
Not only do these works portray women as having more, and more elaborate, interna1
visions, in whieh they participated more directly, but they show women as much more
likely than men to be moved, inspired, or tempted by looking at external images.
Aldobrandesca of Siena was meditating on an image of the crucified Christ when she

saw a drop of blood exude from his side, for example, and when Vanna of Orvieto con­

templated the crucihx, her "body remained extended in the manner of the cross, rigid,
pale, and insensible" (Figure 1).25

Furthermore, some women's bodies manifested phvsical impressions directly trace­

able to their intense meditation on images, as when Catherine of Siena received her

(invisible) stigmata directly from an image of the Crucihxion (Figure 1) . Despite the

powerful model of Francis of Siena in the previous century, described in Arnold

Davidson's contribution to this volume, external visual objects played a much more

subordinate part in thirteenth- and fourteenth-century hagiographie accounts of male
religious experience, whieh rarely described men's bodies as bearing marks impressed

in this or any other way. Statistieally, stigmata were an overwhelmingly female



IMPRESSED IMA GE S: REPROD UCINC ; WO ND ERS 265

phenomenon, as was the spontaneous appearance of betrothal rings in the form of

colored marks." Such phenomena were often described in the language of impression;

for example, when Catherine of Siena received her first wound from Christ, it occurred

during a vision in wh ich he took a nail and pressed it into her hand." In the same way,

it was only women whose bodies engendered visual objects, and those objects also
were described as the products of sealing or imprinting: Margarita's three stones, with

their "impressed images" strongly recall the naturally engraved gems and cameos of

Albertus Magnus, and Margarita's story had in turn strong affinities with that of

Chiara of Montefalco, whose heart, when opened, revealed all the instruments of the
. 28passion.

The large role played by religious visions and images in the vitaeofholy women cer­

tainly reflects lower levels of female literacy and lack of female access to religious texts;

where holy men were often famed for their learning and inspired by theological or

devotional treatises, or were themselves authors of such treatises, women meditated
instead on religious images and inscribed their traces 'on their own bodies. Such

visions and marks served to authorize their voices in ways rhat were not necessarily

seen as inferior to the written word. 29 But the prominence of this kind of story also

reflects the widely shared view that women's bodies were impressionable, open to the

reception of sensible images and apt to conform themselves to forms received from the

outside. As I have indicated in the case of the medical and natural philosophical liter­

ature, this idea underlay same of the tropes of clerical misogyny-women's sensuality,

their mental incapacity-but it could be put to positive uses as well. Caroline Bynum

has argued that late medieval religious warnen accepted the identitication of female­

ness with the body (as opposed to the identification of maleness with the soul) and

refashioned this idea in ways that emphasized not their own subordination and inferi­

ority, but their identification with the humanity of Christ.3D I would add that warnen
seem to have identified with a particular type of body, soft and impressionable, which
they further associated with [esus, whose body was marked by the thorns, the scourges,
the nails and lance. In addition to receiving the marks of Christ's passion in their own

bodies, late-thirteenth- and fourteenth-century Christian holy warnen are reported to
have described even their more abstract spiritual experiences in the language of
impressed images. Thus Mechtild of Hackeborn had a religious vision in which she

saw herself "incorporated in Christ and liquefied in divine love," so that she received

"the imprint of resemblance [to God] like a seal in wax.?" In this way, the impressed

image became a vehicle for the idea of the imitation of Christ.

Catherine of Siena developed this figure in another direction, using the wax

impression to describe not only Mary's idenrification with her san in his passion, but

also her conception of [esus, in line with contemporary theories of generation. "The

San was struck in his body," reads one of her letters to two nuns in the monastery of
Santa Marta of Siena,
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and his mother likewise, because that flesh came from her.... He had the form
of flesh, and she, like warm wax, received the imprint of the desire and love of
our salvation by the seal and of the seal of the Holy Spirit, by the means of wh ich
seal the eternal and divine Word was incarnate. Thus she, like the tree of mercy,
received in herself the consummated soul of the son, which soul was struck and

wounded by the will of the Father.32

In this passage, Catherine made Mary the type or model of female impressionability.
Thus she and women like her could accept the fact of being sealed-externalized in

Catherine's case in the marks of her stigmata and engagement ring-as a manifesta­

tion of their imitation of Christ and their empathy with his suffering. But they also
might use it as a means of imitating Mary herself, as the vessel of the incarnation, the
soft matter ofher body imprinted with the divine and human form that was her son­
an event painters often depicted in terms that suggested the impression of an image
along a kind of divine ray. This idea seems to inform the figure on Margarita's third
stone, in wh ich her own image replaced that of Mary, paired with [oseph her spouse:
like Mary's own virgin body, Margarita's, too, engendered miraculous objects through

a process of imprinting.

In all of these ways, it would seem, holy women transformed a discourse of female

passivity and objectification into a discourse of female authority and spiritual worth,
relating the softness and malleability of a woman's body not to her physical and psy­
chological incapacity, but to her ability to engender Jesus in her heart and to conform
her entire being to Christ.

AUTHENTICATING FEMALE SANCTITY

With these ideas in mind, we can return to Margarita and her wonderful figured
stones. In addition to expressing the general trope of female impressionability, as I
have been describing, the images on the stones served a much more specific purpose:
to authenticate Margarita's visions and establish their supernatural source. For Mar­
garita, as I have already mentioned, had been blind from birth. Thus there was no way
for images of the Holy Spirit and the Holy Family to have penetrated her bodv and
reached her brain except through supernatural means. Rather than entering through
the optic nerve, they must have been impressed on her brain and her consciousness
directly, in the form of mystical visions (as the stars impressed the image on Albertus's
cameo), whence they could travel to the matter ofher heart." Thus the authors of the
two prose versions of Margarita's oitaemphasized that her blindness allowed her to see
the things of the spirit with particular clarity: "Deprived of corporeal eyes, so that she
might not see the world," as one put it, "she lived on divine light, so that standing on
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earth she saw only heaven.,,34 Like a pregnant WO man, she then stamped on the soft

matter contained inside her body the images of her visions, mobilized bv the passion
oflove.

It was the nature of these images as reproductions rather than mere representations,

the product of a contact direct and palpable as coining or sealing, that authenticated

Margarita's visions and confirmed her holy status, in the same way that the child's
resemblance to its father demonstrated its legitimacy, or the seal on a document guar­

anteed its aurhority, or the stamp on a coin ensured its worth. Indeed, the new promi­

nence of the language of sealing and minting reflects not only the general reemergence

in the high Middle Ages of a documentary and monetary regime in which authenticity

was of central importance and demanded visual expression," but also the newly urgent

problem of authenticating women's religious experience in late-thirteenth- and four­

teenth-century Italy. The founders of the new mendicant orders had called for a
new spiritual ideal, organized around a life of penance, poverty, and urban religious

activism, in place of the traditional model of monastic enclosure. Ta their surprise,

and ultimately to their constemation, this ideal took deepest root not among men, as

they had clearly intended, but among laywomen. The second half of the thirteenth

century saw an exuberant flowering of female religious life, particularly in Umbria and

southem Tuscany, largely as a result of the local influence of Francis of Assisi. Women

like Margarita, Vanna of Orvieto, and Catherine of Siena embraced this ideal in sig­

nificant numbers, committing themselves to lives of strenuous poverty and asceticism,

and coming together in spontaneaus lay communities.36

What Andre Vauchez has called the "feminization" of the penitential ideal in the
late thirteenth century posed achallenge for ecclesiastical authorities, who had their

doubts about the wisdom and appropriateness of large numbers of laywomen leaving

their families to live autonomaus and often relatively visible penitential lives." These
doubts were greatly magnified by the strong visionary and ecstatic element in this
movement, which began to produce charismatic women, known not only for their
extreme asceticism but also for their mystical trances and prophetic revelations.

Where the holiness of male candidates for sanctity continued to manifest itself pri­
marily in public acts of mercy and of moral and religious leadership, female holiness, as
in the case of Margarita, expressed itself in private visions and prophecies and in
remarkable ecstatic acts, such as trances and levitations. The only witnesses to these

acts were in generalather women-it was, for example, three female campanions who

reported Margarita's levitation during prayer38-and their testimony, if not automati­

cally suspect, was at least seen as requiring strict verification. Thus the authors of Mar­

garita's vitae were explicit about their probative intent: one began by describing his

initial reluctance to record her story, which he described as surrounded by a "cloud of

increduliry.?" Only after he himself had been convinced- "my mind illumined, if I
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am not mistaken"-could he take on the task of convincing his readers of the sanctity
of this ornament of the Dominican order: the marvelous stones in her heart consti­
tuted palpable proof.

If the images impressed on the bodies of late-thirteenth- and fourteenth-centurv
Italian holy women served this purpose for their male supporters and publicists, it may

be prudent to ask whose views the theme of female impressionability in fact reflected:
the women (for the most part illiterate) , or the male hagiographers and amanuenses
who produced the texts on which modem knowledge of them depends? Was it men or
women who transformed the topos from a trope of intellectual misogyny to an expres­
sion of the special dignity of fernale spirituality? While such questions may ultimately
prove unanswerable, they serve as rem inders of the virtual impossibility of recon­
structing female experience in the absence of sources unmediated bv a male voice.

But the function of the images impressed on the stones in Margarita's he art was not

confined to authentication: the element of contact that underlay the production of
the impressed image also marked it as a reservoir of power. In this sense , the image

itself served as the vehicle for the transmission of marvelous properties as well as the
sign that the impressed object in fact possessed such properties . As Albertus Magnus

put ir, apropos of astrological sigils, "we must conclude that if a figure is impressed

upon matter, either by nature or by art, [with due regard to] the configuration of the
heaven, some force of that connguration is poured into the work of nature or of art. ,,40
In Catherine of Siena's analysis of the Incarnation, the Holy Spirit functioned as seal
in these two ways. The images on Margarita's stones were also analogous to those on

Albertus's engraved gems: conduits of supernatural healing, they too signified that
these objects "worked wonders."

Notes

1. The two earliest sources for Margarit a's life are edited in M.-H. Laurent, "La plus anc ienne legende de
la B. Marguerite de Citt ä di Castello," Archivum fratrum predicatorum 10 (1940): 115-28; and
[A. Poncelet] , "Vita beatae Margaritae virgini s de C ivirate Castelli," in Analecta bollandiana , ed.
Carolus Oe Smedt et al., (Brussels, 1900), vol. 19, pp. 21-36 . On the dating and relation ship of these
two texts, see Enrico Menesto , "La 'legenda' di Margherita da Ci trä di Cas rello," in 11 movimentoreli­
giosofemminile in Umbria nei secoli XIII-XIV, ed. Roberto Rusconi (Scandicci and Florenc e: La Nuova
lralia, 1984), pp. 217-37.

2. Laurent, "Legende," p. 128.
3. Poncelet, "Vit a," p. 28.
4. Oavid Freedb erg, The Powerof Images: Studies in the History andTheory of Res!)onse (Chicago: Univer­

sity of Chicago Press, 1989) , esp. pp. 103-35 ; Hans Bclting, Likeness and Presence: AHistory of the
Image Before the Eraof Art , trans. Edmund [ephcott (Chicago: University of Ch icago Press, 1994),
esp. pp. 440-41 .

5. [ean de Meung, Le roman de la rose, 1589-1601 , ed. Oaniel Poirion (Paris: G arni er-Flam marlon,
1974), pp. 428-30. Translation heavily rcvised from Guillaume de Lorris and [e an de Meung, The
Romance of the Rose, trans. Cha rles Oahlberg (H anover, N.H.: University Press of New England .



IMPRESSED IMAG ES: REPRODUCING WONDERS 269

1983), pp. 270-7 1. O n rhe use of money as a figure for th e relati onsh ip berween form and matter, see
Marc She ll, Art and Money (Chicago: University ofChicago Press, 1995), esp. pp. 8- 11.

6. Pet er Spufford, Money and its Use in Medieval Europe (C ambr idge: C ambridge Un iversiry Press,
1988), pp. 240-88; C arlo M. C ipolla, Money, Prices, and Civilization in the Mediterranean World, Fifth
to Seventeenth Cemury (Princero n: Prin ceton U niversity Press for the University of Ci nci nnat i,
1956), esp. pp. 20-45.

7. Ar istotl e, Generation of Animals, 1.20, tran s, Arthur Platt, in The Works of Aristotle, ed. J. A. Smith
and W. D. Ross, 12 vols. (O xford: C larendon Press, 1912) , vol. 5, 729a10-1 2 and 729b13-14.

8. lbid ., 2.4, 738b20-21. O n anc ient and medieval th eories of gene ration and sex difference, see [oan
Ca dden, The Meanings of Sex Oifference in the Middle Ages: Science, Philosophy, Medicine (Cambri dge:
Ca mbridge University Press, 1994). Anthony M. Hewson details the views of a strict th irteent h­
century Ari srotelian in Giles of Rome and the MedievalTheory of Conception: A Study of the Oe forma­
tione corporishumaniin urero (London : Athlone Press, 1975) .

9. Ari srotle, Generation of Animals, 2.3, 737a28.
10. See [ane Fair Bester, "Ideas about Procreation and th eir lnfluence on Ancient and Medieval Views

of Kinship ," in The Family in Italy from Amiquity to the Presem , ed. David I. Kertzer and Rich ard P.
Salier (New Haven: Yale University Press, 1991), p. 158. O n rhe debates concern ing male and female
seed, see Cadden, Meaning of Sex Oifference, pp. 117- 30; Nancy G . Sira isi, Taddeo Alderorri and his
Pupils : Two Generations of Italian Medical Learning (Princeron : Prin ceton University Press), pp.
195-201.

11. A lbertus Magnus, Book of Minerals, 1.1.5, trans. Dorothy Wyckoff (O xford : C larendon Press, 1967),
p. 22. See also [ohn M. Riddl e and [arnes A. Mulholland, "A lbert on Sro nes and Min erals," and Luke
Demaitre and A ntho ny Travill , "Human Embryology and Development in rhe Works of Alb ertus
Magnus," in Albertus Magnus and ehe Sciences: Commemorative Essays 1980 , ed. James A. Weisheipl
(Toronro : Pontifical lnst irute of Toronto, 1980) .

12. Albertus, Book of Minerals, 1.1.5, p. 23 and 2.1.5, p. 65. O n A lberrus's theory of place , see Kath ar ine
Park , "T he Mean ings of Natural Diversity: Marco Polo on th e 'Divisi on' of th e World ," in Texts and
Contexts in Anciem and Medieval Science: Studies on the Occasion of l ohn E. Murdoch's Sevemeemh
BirtluJay , ed. Edith Syxna and Mich ael McVaugh (Leiden : BrilI, 1997) , pp. 140-42.

13. A lbertus, Book of Minerals , 2.3 .2, p. 134. O n Alb errus's discussion , see also Lorrain e Daston . "Na tu re
by Design," in thi s volume.

14. See C laude Thomasset , "The Nature of Wo man," trans. Arthur Go ldhammer. in Ge orges Duby and
Mich elle Perrots, ed., A History of Women in the West , vol. 2, Silences of the Middle Ages, ed. C hris­
tiane Klapisch-Zuber (C ambridge, Mass.: Be1knap Press and Harvard University Press, 1992), esp.
pp. 48-58; Ian Maclean , The Renaissance Notion of Woman: A Study in the Fortunes of Scholasticism
and Medical Science in European Intellectual Life (Cambridge: Ca mbridge University Press, 1980) , pp.
41-43; Cadden, Meanings of Sex Oifference, pp. 183-86.

15. Albertus Magnus, Quaestiones super Oe animalibus , 15.11, ed. Ephrem Filthault, in Albertus Magnus,
Opera omnia, gen. ed. Bernhard Geye r, 40 vols. to date (Münster: Asch endorff, 1951), val. 12, pp.
265-66.

16. C ited in Mary Franc es Wack, Lovesickness in the Middle Ages: The Viaticum and its Commentaries
(Philadelphia: University of Pennsylvan ia Press, 1990) , p. 115. See in gene ral ibid., pp. 109-25 .

17. O n spiritlts in medieval physiologv and psycho logy, see Marielene Putsch et, Pneuma, Spiritus, Geist:
Vorstellungen vom Lebensamrieb in ihren geschichtlichen Wandlungen (Wi esbaden: Franz Ste ine r, 1973),
pp. 38-68; Ioan P. Co uliano, Eros and Magic in theRenaissance (Chicago: Un iversity ofCh icago Press,
1987), pp. 9- 11; Siraisi, Taddeo Alderotti, adindicem.

18. See David C. Lind berg. Theories ofVis ionfrom Al-Kindi to Kepler (Chicago: Chicago Univers ity Press,
1976), chapters 5-6, esp. pp. 113-1 6; and Siraisi, Taddeo Alderorri, chapter 7. O n the inte rna l senses in
part icular, see E. Ruth Harvey, The InwardWits: PsychologicalTheory in ehe MiddIe Agesand Renaissance
(London : The Warburg Institute, 1975); Nic ho las Steneck, "A lbert the Great on th e C lassificat ion



270 KATHARI N E PA R K

and Location of th e Internal Senses," lsis 65 (1974) : 193-211; and Walth er Sudhoff, "Die Lehre von
den Hirnventrikeln in textli cher und graph ischer Tradition des Alt ertums und Mittelalte rs," Archiv
für Geschichte der Medizin 7 (1914) : 149-205.

19. Aristotle, On MemoryandRecollection, 1, trans. J. I. Beare and G. R. T.Ross, in The Works of Ansrotle,
vol. 3, 450a30-bl0. For a more detailed discussion of th irteen th-century elaborations of th is idea, see
Mary J. Ca rruthers , The Book of Memory: A Study of Memory in MedievalCultute (Cambrid ge: Carn­
bridge University Press, 1990) , pp. 47- 58.

20. Soranus' Gynecology, trans. Owsei Temkin (Baltimore: [ohns Hopkin s Uni versitv Press, 1956) , pp.
37- 38. On the later h istory of thi s rheory, see, for example, Loreila Mangani, "Il potere dell 'irnm agi­
nazione materna nel Settecento italiano," Rivistadi folosofia 86 (1995) : 477-91.

21. Leon Battista Alberti , On the Art of Building in Ten Books (1452) , trans. [oseph Rykwert et al. (Cam­
bridge, Mass.: MIT Press, 1988) , p. 299.

22. Jacki Musacchi o, The Art and Ritual ofChildbirth in Renaissance ltaly (unpublished PhD. dissertation,
Princeton Universitv, 1995) , chapter 5.

23. Couliano, Eros and Magie, p. 5.
24. Catherine Mooney, Women's Visions, Men's Words : The Portrayal of Holy Women and Men in Four­

teenth-Century ltalian Hagiography (Ph.D. dissert ation, Yale Unive rsity, 1991) , pp. 174-222. Mooney,
"The Authorial Role of Brother A. in rhe Co mposition of Angela of Foligno's Revelations," in Cre­
ative Women in Medieval and Early Modern ltaly: A Religious and Artistic Renaissance (Philadelphia:
University of Pennsylvania Press, 1994) , esp. pp. 52-53. See also Chiara Frugoni , "Fernale Mysries.
Visions, and lconograph y,' in Women and Religion in Medievaland Renaissance ltaly, ed. Daniel Born ­
ste in and Roberto Rusconi, trans. Margery Schneider (Ch icago: University ofCh icago Press, 1996) ,
pp. 130- 64; Fragoni, "Su un 'imm aginario' possibile di Margherit a da C ittä di Castello,' in Rusconi,
Movimentoreligioso, pp. 203- 16; and Belting, Presence andLikeness, pp. 411-16.

25. Vita B. Aldae seu Aldobrandescae, 2.21, in Johannes Bolland , Acta sanctorum quotquot roro orbecolun­
tur . . . , ed. Godfried Henschen, Apr il III (Antwerp: Michael Cnobarus, 1675) , p. 470; G iacomo
Scalza, Leggendalatina della B. Giovanna, dettaVannad'Orvieto, cited in Enrico Menesto and Roberto
Ruscon i, Umbria sacrae civile (Turin: Nuova Eri Edizioni Rai, 1989), p. 134.

26. Ca roline Bvnum, Holy Feast and Holy Fast: The Religious Significance of Food ro Medieval Women
(Berkele y and Los Angeles: Un iversiry of Ca liforn ia Press, 1987), pp. 200-01 , 273. See , for example,
th e list of rhirteenth- and fourteen th -century st igmatics in Antoine Imberr-Gourbeyne, Lastigmatisa­
non: l'exrasedivine er les miracles de Lourdes, 2 vols. (Clermon t-Ferrand : Librairie Ca tholique, 1984) ,
vol. 1, pp. xxi-xxiv (ten men, forty-four women) .

27. Rich ard Kieckhefer, Unquiet Souls: Fourteenth-Century Saintsand their Religious Milieu (Chicago: Uni­
versity of Chicago Press, 1984) , p. 95.

28. M. Faloci-Pulignani , "La vita di S. Chiara da MontefaIco scritta da Berengario di S. Africano,"
Archivio storico perleMarche e perL'Umbria 2 (1885): pp. 231-38. For more detail, see Kath arine Park,
"The Criminal and th e Saintly Body: Autopsy and Disseetion in Renaissance ltalv,' Renaissance
Quarterly 47 (1994) : pp. 1-3.

29. Mooney,Women'sVisions , p. 214; Frugoni , "Fernale Mystics,' pp. 134- 35. According to Frugoni, lav­
men of modest education tended to follow th e "fernale" patt ern .

30. Bynum, Holy Feast and Holy Fast; Bynum, "The Female Body and Religious Practi ce in rhe Later
Middle Ages," in Fragments fora History of the Body, ed. Mich el Feher et al., 3 vols. (New York: Zone
Books, 1989) , vol. l ,pp. 161- 219.

31. C ited in Bynum , "Women Mysries in the Thirteenth Cent ury: The Case of the Nuns of Helft a," in
Bynum, }esus as Mother: Studies in the Spirituality of the High Middle Ages (Berkeley and Los Angeles:
University of Ca liforn ia Press, 1982) , p. 210; see also Bynum, "'. . . And Woman His Hum an ity:
Fernale Imagery in the Religious Writing of the Larer Middle Ages,' in Bynum, Fragmentation and
Redemption: Essays on Gender and the Human Body in Medieval Religion (New York: Zone Books,
1991), esp. pp. 154-55.



IM P RESSED IMAG ES: REPRO DUC ING WONDE RS 271

32. Cathe rine of S iena, Le leuete di S. Caterina da Siena, 30, eds. Piero Misciat tell i an d Nicco lö Tom ­
maseo, 6 vols. (Siena: G iuntin i e Benivoglio , 1913- 22), vo l. 1, p. 137.

33. Margari ta's co ntemporary Dante described thts proces s in Purgawry, 17.13-1 8; see Edmund G . Gard­
ner, "Imagina t ion and Memory in the Psych ology of Daure," in A Miscellany of Studies in Romance
Languages and Literatures Presented 10 Leon E. Kastner, ed . Mary Williams and ]ames A. de Rothschild
(C ambr idge: W.Heffer, 1932), pp. 275-82.

34. Laurent, "Legende," p. 121.
35. See Brigitte Bedos Rezak, "Medieval Sea ls and th e Struc ture of Ch ivalric Soc iety," in Howell Ch ick­

ering and Thomas H . Se iler, The Study of Chivalry: Resources and Approaches (Kalamazoo, Mich :
Med ieval Insti tu te Publication s, Western Michigan Un iversity, 1988), pp. 313-15; Spufford, Money
and its Use, esp. pp. 295-3 01.

36. See in general Roberto Rusconi, "Piet ä, povertä e potere: Donne e rclig ione nell 'Umbria ta rdome­
dievale," in Bornstein and Ruscon i, Mistiche et devote nell'Italia tardomedievale (N aples. Liguor i,
1992), pp. 11 - 24; Mario Sensi, "Anch oresses and Penitents in Thirteenth- and Fourteenth-Century
Umb ria," in Borns tei n and Rusconi, Women and Religion, pp. 56-83; and Anna Ben venuti Papi,
"Mendicant Friars and Female Pinzochere in Tuscan y: From Socia l Marginali ty to Model s of Sanc­
tit y," in ibid., pp. 84- 103.

37. See Andre Vauch ez, La saintete en Occident aux demiers siecles du Moyen Age, d'apres les proces de
canonisation et ies documents hagiographiques (Rome: Ecole Franc aise de Rome, 1981), passim and esp.
pp. 472-78; A ndr e Vauchez, "La nascita del sospe tto ," tra ns. Monic a Tur i, in Finzione e santitd tra
medioevo e eta modem , cd. Gabriella Zarri (Turin: Rosenb erg & Sel lier, 1991), pp. 41-42 .

38. Laurent, "Legen de," p. 124.
39. Laurent, "Legende, " p. 11 9.
40. Al bertus, Book of Minerals, 2.3.3, p. 136.



DAVID FREEDBER G

Iconography between the History of Art
and the History of Science: Art, Science,

and the Case of the Urban Bee

At the tensest moment of th e conclave that would elect the 56-year-old Maffeo
Barberini to the papacy as Urban VIII in August 1623, a prophetie event
occurred.' A swarm of bees entered the Vatican palace from th e meadows fac­

ing Tuscany, and settled on the wall of Maffeo's cell. It seemed th at Divine Providence
had sen t rhis portent to anno unce th e imminent accession to th e papacy of a member
of that Tuscan family whose coat of arms had long since been transformed from one
sho wing three wasps into an emblem of three bees.

Within a fcw ycars it was impossible to go anywhere in Rome without encountering
th e Barberini bees.

N on e of the beautiful fountain s designed during the prim acy of th e Barberini bv
their favorite sculptor, Bernini, is without them. The walls of the ancien t cit y itself,
restored by Urban, carry thi s emblem of hi s papacy. From ceiling to floor, from th e
highest cornices to th e pavements th emselves, from triumphal entryways to modest
sacristy doors, on tombs and every imaginable piece of church furniture on e may still
discov er th e threefold trigon or invert ed trian gle of bees that formed th e main element
in the famil y's coat of arms. All bear lasting witness to the patronage of the Barberini .

Gi ant bees fly above Divine Providence in th e center of the great allegorical ceiling
th at Pietro da Cortona painted for th e Gran Salone of th eir newly rebuil t famil y
palace on the Quirinal. Bees crawl up the twisted solomonie columns support ing the
mighty bronze and gold baldacchino that Gi anlorenzo Bernini fashioned, swiftly after
Urban's elev ation to the pontiticate, to rise over the main altar of St. Peter's. Even on
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the tomb Bernini later made for Urban in the apse of Sr. Peter's, minute bees climb

toward the lid of the sarcophagus, not so much to smell the stench of death announced
by the hooded skeleton who inscribes the name of the deceased pope on the black

page of death, but rather to rise toward the sweet odor of sanctitv, the famous odor
sanctiuuis, that issues from the tomb of the Barberini pope.

But there are two larger bees on Urban's tomb as well, wh ich give the impression of
having flown free of the sarcophagus in order to setde-but only brietly, it seems­

above the grim reminder of mortality. Since they appear to be on an upward course,

they must surely be the ancient symbol of the immortality of the soul; for in antiquity

the bees that emerged from the bodies of dead animals stood for the spirit's ability to

rise to heaven from the bodies of the dead.

But it was not only by means of great works in bronze and stone that the immortal­

ity of the Barberini would be ensured. Coundess poems were written in praise of the

Barberini, and hardly a book printed in Barberini Rome failed to carry the symbol of

the papal family. Few medical, technical, scientific, or geographical works published

between 1623 and 1644 lacked that distinctive symbol of sweetness, industry, and
power.' When Galileo's Assayerwas published just two and a half months after Urban's

accession, for example, the papal bees appeared at the top of the tide page, as if to

encourage the support of the same Maffeo Barberini with whom Galileo had dis­

coursed in friendship in Florence many years earlier. That friendship would become

more than strained, but in this early honeyed phase the bees' presence signaled only

mellifluous sounds.

The great Flemish painter Rubens, now known throughout Europe, designed a title

page for an edition of Maffeo's own beautiful Latin poems. He powerfully illustrated

the scene from [udges 14 in wh ich Samson tears open the jaws of the lion to bring
forth the sweetness of honey. Bees pour out of the lion's mouth, but in a lightened
space just behind the vivid scene, a trio arrange themselves in the formation of the
Barberini trigon. "Out of the strong came forth sweetness" is the central paradox of
the riddle posed by Samson after his defeat of the young lion; and so the allusion is not
just to the antique notion of the immortality of the soul, or to the honeyed beauty of
Urban's youthful poetry. Ir evokes the benevolence and magnanimity of the Latin­
loving poet who had attained the rank of supreme pontiff.

But bees, when irritated, also sting; and under the pressures of doctrine, politics,

and a cosmos that was itself being transformed, the liberal benignity of Maffeo Bar­

berini changed to sternness, and then into something chilling and unyielding. Before

the end of the first decade ofUrban's pontiticate, Galileo was sent to the Inquisition bv

the man who had once been his friend. In 1612, in aseries of discussions in Florence,

Maffeo had supported Galileo with arguments in favor ofhis anti-Aristotelian views of

the suspension of floating bodies in water. In the following year, when Galileo pub­

lished his letters on the sunspots-thus calling into question the immutability of the
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heavens-the young cardinal wrote to him not just that he accepted thern, but that he
would return to them over and over again with much pleasure.' When Cardinal Bel­
larmine issued his injunction to Galileo in 1616 to renounce his view that the sun was
the center of the universe and thar the earth revolved round ir, Maffeo was instrumen­
tal in preventing Galileo from actu ally being condemned for heresy. Even in 1624
Galileo had several warm meetings with the newly elected pope in the vain hope of
having the 1616 injunction lifted . But within a few years Urban realized that he could
no longer protect the man whose theories were threatening to divide Christendom
and overturn the world upon which the Church was built. The hasty and slightly sur­

reptitious publication of Galileo's vigorous and unsparingly critical masterpiece, The
Dialogue on the Two Great World Systems in Florence in 1632-in its final form it had
not been authorized by the Vatican censor-was the last straw; and bv june of the fol­
lowing year the Inquisition had threatened Galileo with torture, forced h im to recant
hi s views, and sent him into house arrest at his villa outside Florence.

The reasons for Galileo's progressive estrangement from the Barberini family, and
from Urban in partieular, and of their sudden abandonment of him have been much
discussed ; but there is one crucial set of documents in thi s complex personal and seien ­
tific drama that have not even begun to receive the att ention they deserve . They take

the form of panegyries on the family ofbees.

MICROSCOPES AND THE MELISSOGRAPHIA

The [ubilee year 1625 was the perfect moment for the newly elected pope to celebrate
the power of the papacy, the triumph of the Catholic Church over the German here­
sies, and the glory and prosperity of Rome under the Barberini. The poets prepared epi­
grams, odes, and panegyrics in their honor. Even the mathematicians and scientists
made it clear that none of their discoveries could have taken place under any other aus­
pices than those th at a11 of lirerary and seientific Rome were now uni ted in acclaiming.

Much could be expected from the Roman Accademia dei Lincei (Academy of the
Lynxes), that eminent association of scientifically minded humanists founded in 1603 by
the eighteen-year-old Prince of Acquastarta , Federigo Cesi. Indeed, Galileo was himself
a proud member of the Lincei , and desires to honor the new pope would have been
extraordinarily compe11ing for many reasons. But toward the end of [ubilee year, the
Lynxes seemed to be running out of time . They had been working on an elaborate cele­
bration of the chief of a11 the Barberini emblems, the bee. But thi s celebration was

not just antiquarian, philological, and archaeological. It was to be profoundly natural­
historieal as well. just as the year was turning, the y fina11y published three separate works,
in which archaeology, philology, pane gyric, and scientific investigation were combined
in a who11y unprecedented way. Appearing in swift and almost breathtaking succession,
they bore the tides Melissographia, ApesDianiae, and Apiarium (Figures 1, 2, and 3).
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Figure 1. Acedemyof the Lynxes, Melissographia . /6 25,
engraving by Marhias Grewer dedicated tu UrbanV III.
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Figurt 1 . From]uslus Riquius. Ares Dianiac in monumcnns vererum
novitcr obervarae , Rcme. GiacomoMascardi, 1625, engrat't'd fmntispiece.



Figllre 3. Federigo Ces! and rhe Academ)' o{the Lynxes. Apiarium. 1625.
pnnred and engrawd broadsheerpnnred on four separate lenes. wUtl
dimensions 107cm x 69.5 cm. PlIblished lry rhe Lynxes incelebration

of Ur/xm VI1I . jwr as rhe}ubilee )'eaT cmtd uded,
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The first of these three works was an unusually large engraving on a single sheet,
measuring 41.6 cm by 30.7 cm. Dedicated to Urban VIII, it carried its title, Melisso~

graphia, in large Greek capitals, and it was the first printed illustration of a microscopi­
cally observed organic being (Figure 1). Signed in the lower right-hand corner by
Mathias Greuter, it carries the date of 1625. Ces i was probably referring to this work
when he wrote to Galileo on September 26: "The sheet included herewith has been

made all the more to show our devotion to our Patrons, and to exercise our particular
commitment to the observation of nature." 4 How could the Supreme Pontiff fail to
have been impressed? There, in the center, is the family emblem, the trigon of bees,
framed by a flourishing pair of bay branches. Above, two putti hold aloft the papal
tiara and the keys of Sr. Peter. But this is no ordinary trigon. These are not bees whose
spiky forms have been reduced and mollified by the usual strategies of art. On the con­
trary. These bees seem to have been examined as closely as possible, their forms magni­
fied many times larger than life, each one represented with extraordinary attention to
anatomical detail. The precision of these details is remarkable and unprecedented. It
is not just that one can easily make out the structure of the head, the tongues, the tho­
rax, the abdomen, the all-important legs, the antennae, and the sting; it is also the
astonishing success the engraver had in conveying the texture of the surfaces of the
body of the bee, and the diaphanous and flimsy quality of its parts, especially its wings
and the delicate extremities of its legs.

"Observed byFrancesco Stelluti, Lyncean of Fabriano, bv means of a microscope" is
the proud inscription that runs across the bottom of the page. This is no simple illus­
tration; it is an examination, a close observation from the life. Whereas other repre­
sentations of the trigon simply repeated the same view of rhe bee disposed at the
appropriate angles, Stelluti did something quite different. In order to examine the bee,
Stelluti viewed it from above, from below, and from the side. And he had his fine
engraver present his illustration in just this way.The idea could not more clearly have
been to show the bee just as it appeared in life-or rarher, as it appeared under the
microscope. And then, as if yielding to more purely aesthetic considerations, a number
of other details, other parts of the bee, are prettily displayed across the seroll that so
elegantly unfolds with its texts across the bottom of the page: on the left, the head
with its eyes, tongues, and antennae seen in profile, a frontal view of the head, and the
beak; on the right, an antenna, a single eye, cluster of tongues and their casing, and the
sting; and finally, in emulation of some graceful printer's vignette terminating a chap­

ter, a pair of hairy posterior legs extending neatly across much of the width of the sheet.
"To Urban VIII, Supreme Pontiff, When this more accurate description of a bee was

offered to him by the Academy of Lynxes as a symbol of their perpetual devotion."
Thus the inscription at the top of the sheet. On the scroll below, with its illustrations
of the parts of the bee, runs a much longer text, at once more complex and more sig­

nificant.
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o great Parent of Things, to whom Nature willingly submits itself, behold the
BEE in the BARBERINI escutcheon. Nature has nothing more remarkable than
this. Surveying it with a keener gaze, the work of the Lynxes has set it forth in
these pictures, and explained it . The genius of rhe Cesi family has stimulated this
sacred labour; the art of Pallas has aided these willing men. Great miracles have

emerged as a result of their work with the polished glass, and the eye has leamed
to have greater faith. Had it not been for the divine discoveries of the new art,
who would have known that there are five tongues on the Hyblean body [Le., the
bee's], that the neck is similar to a lion's mane, rhat the eyes are hirsute, and that
there are two sheaths on each lip? Thus it is fitring that while the world looks up
to you in wonder, your BEE shows itself even more worthy of wonder.

The sheet may have been intended as a panegyric to Urban VIII-and he could not
have failed to be impressed by how much they had seen of the little animal that sym­
bolized his papacy-but it can also be said that Stelluti and his fellow Lynxes could
not contain their enthusiasm. They could not help themselves; they were so pleased

with the results they had obtained with their new instrument that their panegyrist got
carried away bv the details of their discoveries. Their pride and their desire to promul­
gate the results of their achievement were themselves impetus enough for the panegyric
mode. Even though fewer than half a dozen prints survive-suggesting that it was
distributed to the pope and his family alone-here was the most visible and public
statement they had made so far of their commitment to empirical investigation and
experiment, and their belief in the power of sight to penetrate the mysteries of nature.
In an age when science was tom between the old commitment to the scanning of pure
surface and the new drive to theory, hypothesis, and abstraction, this was a crucial step .

With the aid of the technology made possible by the perfecting of the telescope, one
could begin to reclaim the old hope of arriving at the innermost structures of things.?

The eulogistic text of the Melissographia, in eight distichs and in more or less
immaculate classical form, ostensibly composed in honor ofUrban, was written by Jus­
tus Riquius (1587-1627). Known as [osse de Rycke in his native tongue," he regularly
signed himself as "the Belgian Lynx." His official role in the academy was that of pane­
gyrist, because of his command of ancient rhetoric (which won him the appointment
of Professor of Rhetoric at the University of Bologna, the very year he was working on
the Melissographia) . No one could have been in a better position to work on the second
of the Lynxes' apiarian offerings of the autumn of 1625, the Apes Dianiae .

DIANA'S BEES AND THE ENIGMA OF CHASTITY

The Apes Dianiae in monumentis veterum noviter observatae , or The Bees of Diana
recently observed on ancientmonuments is a ninetv-line elegiac poem, as Riquius himself
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described it, in honor ofUrban VIII; dated November 1625, it must have been printed

hard on the heels of the Lynxes' first astonishing sheet. But the two works could hardly

be more different. Where the Melissographia points to the future, the Apes Dianiae (Fig­

ure 2) remains locked in rhe past. lt is an elegiac reflection, replete with recondite

scholarly notes, discussing the representation of bees in ancient coinage.

Note 0 records three coins, illustrated on the frontispiece, in the collections of
Urban's brother Antonio. It concludes with the claim that "as far as I know, no one

has yet commented on the bees placed under the tutelage of Diana." Indeed, one of

the major emphases in the poem and in the notes is the association ofbees with Diana

and with her coins. What exactly is all this about? The fact that Diana was the goddess

of the threefold intersection known as the trivium-"Diana in Trivio"--only enhances

the connection with the Barberini trigon. But there is much more to the connection

than that, and this is what Riquius tries to spell out in his poem.

As everyone then knew, Diana was the stern goddess of chastity, who could strike

down Actaeon because he saw her nymphs naked, or turn her favorite Callisto into a
bear for having allowed herself to be seduced, albeit unwittinglv, by]upiter. As goddess

of the hunt, it was natural enough that on coins she should often be accompanied bv a
stag. According to Riquius, even the famous many-breasted statue ofDiana at Ephesus

could not be thought of as in any way unchaste. Her abundant breasts, he asserted,

were not for any sexual purpose, but rather for nurture and nourishment.i And despite

the homed stag that so often accompanied her representation on coins, she was also

shown with bees, the very model of chastity. As the ancients knew, bees were supposed

to be autogenetic; they reproduced without any kind of sexual congress" and were
therefore particularly pleasing to Diana."

The known chastity of Diana and of bees provides the link to the Lynxes' objectives
in the Apes Dianiae. As Riquius repeatedly observed throughout his poem, the bees of
Diana were precisely suitable as a metaphor; the world, Riquius sang in his introduc­
tory "Epigram" to the saintly pope, was all the purer because of the chaste and virginal
model of the Supreme Pontiff himself: "Incorrupta tuos servabunt saecula mores / Vir­
gineo castus Praeside Mundus erit."10 The leitmotif of the poem lies in this parallel

between the chastity ofbees and that ofUrban himself.

But there is more than mere chastity at work. When Riquius writes in his elegy that

bees are dear to Diana because of their chastity, because they do not engage in sexual

congress and are in fact autogenetic-ex sese genita-he adds a note to the following

effect:

As Pliny noted, the way in which bees are generated is a great and subtle dispute
amongst scholars. But it is certainly agreed that they produce a foetus without

coitus and that they lack either sex. Therefore, since they are virgins, they are

consecrated to the Virgin Diana.
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And there he leaves it.

But if there was a single most pressing natural historical problem-let us not yet call
it biologicall'<-tbat occupied Cesi and his colleagues at the time, it was precisely the

problem of generation and reproduction. They were concerned both with the general
issue and with particularly difficult and enigmatic cases. Bees were a special crux, for
exactlv the reason that Riquius spelled out in his note.

In these two documents from the last months of 1625, therefore, pure classical pan­
egyric, in the most learned and traditional form, confronted fundamental and urgent
scientific issues-and this on the heels of adopting a wholly new technique for the
examination of what we can now surely call biological phenomena. That is, both
technological apparatus and scientific curiosity paved the way for determining the
bees' reproductive structures and systems, but the inquiry was bound within the ele­
gant constraints of the panegyric mode. Nothing exemplifies this conundrum more
srrikingly than the way in which this panegyric is used to allude specifically to the
problem of the reproductive system of bees. But was there any way in which the strate­
gies of panegyric and of scientific investigation could still come together, or were the
two forms already inevitably divided, as they were destined to be in the modern era
that was even now in the process of being forged? The answer is complex.

THE STINGLESS KING

The third and final document published by the Lynxes in celebration of Urban VIII as
the [ubilee year ended was the most important of all, the huge broadsheet tirled the
Apiarium, or Apiary, which Cesi had begun to prepare almost immediately after
Urban's accession (Figure 3). As a panegyric, it is one of the most extraordinary exam ­
ples ever written of that ancient and sycophantic genre. But deeply buried within it,
and hidden by a surface that glitters with an immense range of classical learning, is a
plea for tolerance, benignity, and restraint, and a foreshadowing of the implications of
Galileo's discoveries for the sciences of life.

Cesi's Apiary was the most thoroughgoing and most imaginative prin ted examina­
tion of the archaeology, his tory, literature, and science of bees yet undertaken-but it
was also rooted in the concrete reality and minuteness of nature itself. In his letter of
September 26, 1625, Cesi announced its forthcoming publication to Galileo. It was
intended, he wrote, not only as an expression of the Lynxes' devotion to their patrons,
the Barberini, but also as an example of their particular commitment to the observa­
tion of nature, il nostro particolar studio delle naturali osservazioni .1 2

The Apiarium is testimony to an age when the borderlines between science and art,
rhetoric and analysis, archaeology and theory, scientific experiment and poetry, were
far more fluid than they are now. Printed on four separate sheets joined together, it
measures 107 cm X 69.5 cm, very much larger than most other broadsheets published
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until then. At the top of the sheet is the papal stemma with its trigon of bees, flanked
on each side by the obverse and reverse of two ancient coins with bees on thern. The
first of the coins on the right of the stemma is the Megarensian coin already repro­
duced and discussed in Riquius's Apes Dianiae. while the second of the coins on the
left (a bee and a pasturing stag) is a coin from Ephesus, which Riquius describes in his
note E as belanging to Ces i hirnself. The other two coins are from Aptera (showing a
profile of Diana and a bee with the inscription APTA) and from Metaponturn (a bee
alongside the two ears of wheat of the Metapontan mint on the obverse, and a bust of
Leucippus with the inscription HERAKLEION on the reverse).

In the Apiarium itself, with its dauntingly dense paragraphs, its all but unreadable
"emblems" that surround the central text, its digressive wordplavs, and its sheer ambi­
tion to form only part of a vast "Theater of Natural History," we notice primarily the
stress on papal panegyric, within which is wound an insistence on two things: the fact
that the Urban bee does not sting, and rhat both bee and pope are chastity incarnate.
But this chastity is linked inextricably with a manifest fecundity. Indeed, of all the
topics within the huge corpus of information the Apiarium presents, it is the problem
of generation and reproduction, the GIGNENDI purissima ars or "purest art of GEN­
ERATION," as one of the emblems calls it, that seems to receive the most obsessive
attention. The manuscript begins with this issue, but it is framed within a discourse of

"stinglessness" that is perhaps crucial to the wider understanding of its purpose.
The Apiarium opens with a flurry of classical citations. They serve not only to praise

Urban but speciticallv to testify to the fact that despite his extraordinary power and
beauty, the father, king, and supreme lord ofbees does not sting. Throughout this great
work, ironically enough, the panegyric turns on the parallel between the "king" bee
and Urban VIII (these were before the days that it was known that the leader of the
hive was in fact the queen).':' The central section begins with a reference to Col­
umeIla, who like most recent writers says that the leader of the bees does not have a
sting; but Aristotle and Ambrose say that he simply does not use his sting; Aelian and
Pliny, on the other hand, disagree. And so on, down to modern classical scholars, such
as Scaliger and Cardanus.

Why this emphasis on the sting-or rather, the lack of the sting-of the king bee?
Because it was precisely the appeal to Urban's benignity and goodwill that motivated
this panegyric. Certainly the desire to give evidence of the Lincean researches and the
use of a new scientific technique was present here too. Everyone else who panegyrized
Urban in that year hoped thereby to win same thing of his favor; but in the case of Cesi
and his fellow Lynxes the need was especially urgent. After all, it was the core group of
Lynxes who had encouraged and taken care of the publication of Galileo's Assayer of
1623. In it Galileo reemphasized his vigorous and persistent Copernicanism, despite
repeated papal warnings not to da so. The work was printed and presented to Urban



ART, SCIENCE, AND THE CASE OF THE U RBA N BEE 283

only two months after his accession to the papacy. It was instantlv in demand, and
Urban, for all his broad-mindedness, must soon have begun to wonder about the wis­
dom ofhaving his papacy associated with theories that so patcntly seemed to threaten
the foundations of the Church itself.

"If you should irritate his sting, flee," begins one of the final emblems in the Apiarium.
But he only stung the wicked and unjust; surely the Lynxes could not be held to occupy
such a category. Certainly, they could not have needed Urban's support more desper­
ately, They were in the course of preparing their magnumopus on American plants and
animals, the so-called Tesoro Messicano, in which Galileo's discoveries would be praised
openly and even more highly than hitherto. In this book the Lynxes anti-Aristotelian­
ism would be made even plainer, and their own researches depended on the support and
protection of both Urban and his nephew Francesco . The Lynxes had to ensure that the
Barberini bees would not turn against them or Galileo. "The BENIGNITY of BEES,"
the Apiarium anxiously proclaimed, "wards offboth innate and acquired faules."

Rectitude was, of course, also manifested through chastity, on which the Apiarium
also insists. The Father Pope, or the king bee, procreates and even inseminates with­
out sexual desire. He is not even remotely libidinous, and actually beyond desire. You
have to admire him: he knows none of rhe soft pleasures of sex, none of its mad irrira­
tions. He seems to shy away not only from bad odors and from those who are drunk,

but particularly from those who have just engaged in sexual intercourse. This is the
kind of information that Cesi could have had from ancient writers such as Varro and

Columella. The king and father wholly eschews the impurities of lust. He is virginal­
yet immenselv fecund. But what is all this about, other than the need to panegyrize yet
another quality of the pope? Ir arises from Cesi's central concern with the problem of
the generation of bees, and the paradox already noted by Riquius: that whatever their
differences about the way in which bees are generated, most authorities, both ancient
and modern, agreed that bees-like the pope-produce their offspring without coitus.
The quest ion of asexual reproduction becomes, then, a question of two great reproduc­
tive "miracles" in the kingdem of animals and the kingdem of the Church. [ust as sei­
ence might illuminate questions of the heavens, it promised to cast light on the
representative of heaven's rule on earth. 14

Even without these pressing religious and political considerations, for Cesi the
quest ion of generation was one of the central mysteries of nature. The Apiarium
exhorts: "Behold the admirable work of making offspring-the purest ART OF
BEGETTING, the gignendi ars purissima, far beyond the gates of desire, the most singu­
lar and mysterious spectacle in all the Theatre of Nature." Ir was just this "specracle"
that Cesi set out to examine in the main section of the Apiarium. But these are also
poignant words. Could it be that at least part of the intensity with which he pursued
the subject had to do with the persistent loss of his own children during childbirth?
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Presumably;" yet from the very beginning Cesi believed that insight into the order of
nature had to begin with the problem of generation and reproduetion.

Cesi's immensely eomplex theory of the reproduetion of bees involved his particu­

lar interest in the behavior of liquids and solutions at different temperatures (in this

ease honey, from which future bees were supposed to be generated), his view of the

social organization of bees (the king gives rise to all his workers and subjeets, who are
proteetive of, and protee ted by, their king), and his need for order in the midst of a

phenomenon so elusive that it seemed to be at odds with the very possibility of verbal
representation: "quod unicum, quod multijungum naturae opus, difficile verbis repraesen­
taveris" (how difficult to represent in words this unique and multifarious work of
naturel ).

What is significant is the realization by Cesi and the other Lynxes that one has to
penetrate deep into the anatomy of the bee in order to understand the organs of repro­

duetion. To find the keys to a better classification of the many types of bees, one must
go into their interiors, rather than base classitication on their exteriors alone.l" And

so, deep within the Apiarium are the preliminary results of the Lynxes' work with the

microseope, not only bv Stelluti but above all by Fabio Colonna. This desire actually

to see and observe is enshrouded by the panegyrie, but will not be denied by it. It

appears most strikinglv apparent on those oeeasions when Cesi expresses his frustra ­
tion at what eannot be seen with the naked eye: the particles within the liquid honey,

the seminaI substanee of the bees, and the actual plaee in whieh they are formed.
(Here, in referring to the gynaeceum apum, Cesi seems to show some sense of the possi­

bility that female bees may play more of a role than the rest of his diseussion may have
suggested). For a11 this, however, only the brand-new instrument, the microseope,
eould serve; and even it would leave some of that desire unassuaged.

AN EPISTEMOLOGY OF MICROSCOPIC VISION

In April 1624, Galileo went to Rome to try and ingratiate himself wirh the pope. One
of the very first things he did was to confer with Cardinal von Zollern about the use of

the mieroseope-or rather about the two types of mieroscope that were then available

in Rome. 17 It is not entirely clear which of these types ]ohannes Faber was referring to

when he wrote to Cesi on May 11 about Galileo's meeting with von Zollern, but he

eould barely eontain his exeitement:

I spent yesterday evening with our Signor Galileo, who is staying near the Mad­
dalena. He has given a very beautiful occhialino to Cardinal von Zollern for the
Duke of Bavaria. I examined a fly whieh Galileo hirnself showed me; and I was

astonished.18
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By September of the same year Galileo was sending microscopes of his design to a
number of people, including one to Ces i and his wife, Isabella. This generous gift was
accompanied by a famous letter to Cesi of September 23, 1624, in wh ich Galileo
referred to his examination of the horrid flea, and the beautiful mosquito and moth:

I am sending your Excellency an occhialino to view the smallest things as if from
nearby. I hope that you will derive no small pleasure and enjoyment from it, just
as I did.

And after describing in some detail the correct way of using the new instrument, as
well as his own fascinated observation of insects, Galileo concludes:

But your excellency will have a huge field in which to observe many thousands of
specimens. I beg you to notify me of the most interesting things you observe. In
sum it gives us the possibility of infinitely contemplating the grandeur of nature,
how subtly she works, and with what ineffable diligence. 19

Of all the senses, the eye was the chief instrument of observation, the microscope
its preeminent aid . But what were the limits of vision, and how far could it be aided?
This was the problem that continued to plague the Lincei. Even by 1625, when the
microscope was clearly ready for use, and the Lincei were ready to tell the world-or at
least apart of it-of its possibilities-they remained desperately aware of its limita­

tions. Hence the frustrations expressed in the Apiarium, not only about what could
not be seen, but also about the fundamental insufficiency of the microscope itself.
This, as we shall see, had much less to da with technical matters, such as the quality or
the placement of the lenses, than with the very principles upon which the use of the
promising new instrument was based.

In the Apiarium, there is heroic microscopic detail (see Figure 4). The detail is heroic
because of its magnificent intensity, but also because the author proceeds in the knowl­
edge that it cannot be conveyed adequately in words. The clear implication is that one
has always to go beyond the simple processes of seeing and describing. What this
entails, however, is the impossibility of ever seeing, or describing accurately, enough.
However much one might enlarge the object under examination, one has always to
assume that there remains something that is there but is forever beyond the reach of
the organs of sight. Sight is essential for good science, but sighr alone can never be suf­

ficient . This is already implicit on several occasions in Cesi's account of the generation
ofbees; but it is made explicit in the final passage on the microscape in the Apiarium:

If you can discern with it many subtly constructed things, you will conclude that
there are still other much smaller things yet, which escape and elude even the
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Figure 4. Delail o[ Federigo Cen's Apiarium, J625. pnntedandengrat't'd broadsheeL

sharpesr of instrumen rs consrructcd by us. This also applies ro our rclcscope:
while it draws further rhmgs closer to our eyes, you can also [udge rhat there
remain o rhc r rhmgs even further awav, which it could nevcr rcach. Therefore we

accepr the fact rhar there is no small number of vcry small end verv disrau t
rhings which cannot be scen .

Noth ing could be clcarc r rhan this acknow lcdgmcnr of rbe [irnitations of the rr ucro­

scopc and rhc telescope. T hey are limitations bevond th e limitanons of slghr nself
anJ bevond the irnpossibilirv of eve r scctng evcrvthing that gocs into rhe constit utio n
of natural bodlcs. T he mere use of the senses, therefore-c-howcver hard Cesi mighr
have msisted on all of rhem-c-could never reveal rhe ultirna tc basis of thmgs. T his was
rhe trulv Gal llean patt of his science. T he use of rhc mlcroscopc was only the begin­
rung of the real werk rhat still remairred to bcdon c.

When one considers these epistemological rensions wirhin rhe Apiarium, onc
begins to sense a rnovement away from rhe raggedncss of ordinarv visual description
toward a rnore unlfied pietute . What is ar stake, finallv, is rbe e rdered. rnarhernaricallv
dererminable strucrure of all th ings-epitomizeJ bv tb c golden , ret lculated apian eye
rcvealcd bv th e occhialino. lronically enough, it was the rnicroscope alone rhat coulJ
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corraborate such details, and the microscope that could confirm this fundamental per­
ception of the world as mathematically structured. On the face of it the micrascope
might only have been expected to yield more in the way of descriptive density; yet it
had begun to confirm the kinds of geometrical patterns underlying natural forms that
Kepler discovered with the naked eye on the bridge in Prague and that Ces i had only
recently begun to realize pravided the basic dues not only to the secrets of the heav­
ens but to those of earth as well.

PANEGYRIC "SCIENCE"

In so many respects Cesi's account of the bee in Apiarium was simply wrang. His view
of the crucial rale of the king bee, and his insistence on the nonsexual aspects of repro­
duction, was quite obviously motivated by the convenient coincidence of his reading
of dassical texts on the bee (norably Pliny the EIder, but many others as well) with his
desire to panegyrize the asexual but generative Barberini pope. The texts supporting
these views must have seemed especially ben trovati. Bounded as well as buoyed by his

motivations for such good finds, it was not for Cesi to discover, as Butler did in his
Feminin' Monarchi' of 1634, that the leader of the hive was in fact the queen bee. For
Cesi in the [ubilee year of 1625, the king bec needed to remain a natural analogue for
the necessarily chaste ruler of the Church. 20

But to insist that the Apiarium is not "scientific" for having such interests is to use
the word naively and ahistorically, and in a way that is uncritically conventional. Ir
is to assume that the modern terms of "science" (whatever they braadly may be) are
the only terms by which Cesi's praject may be defined. But one does not have to be a
committed Kuhnian or Feyerabendian to acknowledge not just that the terms of "sei­
ence" in the seventeenth century were different fram our own but that for Cesi and his
fellows their pracedures and their descriptions counted as science. The task, therefore,
is to determine the extent to wh ich such science differed fram preceding appraaches
to natural history and the nascent sciences of life, or biology, as we now, pace Foucault,
broadly call it. There was a change in seventeenth-centurv science, and its most exern­

plary and brilliant figure was indeed Galileo, but to ignore the work of his dosest
friends in fields other than those that he specifically made his own is to ignore some of
the foundational changes in the edifice of what we like to think of-braadly, again­

as modern science.
For Foucault, as for Alexandre Koyre, premodern science gave equal-or almost

equal-starus to mythological, historical, and even what we now call magical explana­
tions as it did to observational ones. Direct observation was not especially valued, and
played less of a rale than explanations derived fram the occult sciences, such as astral­
ogy and alchemy. Theory, such as it was, was predicated less on the rales of hypo thesis
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and proof by experiment than on the evidence of ancient and established authority,

For Koyre sixteenth-century natural histories went "no further than the stage of a cat­
alogue ." In this view, then, pre-Galilean science-and in particular, natural history­
lacked "a classificatory theory, the possibility of classifying in a reasonable manner the
facts collected.,,21 For Foucault, the new episteme of the seventeenth century was pred­

icated not on similarity but on difference, not on variety but on identity, on number,
and on structure.

Flawed as such views of the distinction between pre- and post-Galilean science may
be, they force upon us a reconsideration of the status of the scientific activities of Ces i
and his Lincean colleagues. For their work cannot be considered wholly in terms of
the old paradigms, or of the old epistetne, as Foucault would put it. True, Cesi places
great store in the old authorities, but he is hardly uncritical. New knowledge, new
facts-in vast abundance-demanded from hirn a critical rethinking of the idea of
authority itself, and made hirn realize "the possibility of classifying in a reasonable

manner the facts [he] collected" from the very beginning. Furthermore. the evidence
of the old writers as well as the conclusions drawn from the occult sciences could now
be tested-had to be tested-by means of direct observation and by the possibilities
offered by unheard of new techniques of observation. And these new empirical rech­
niques in turn compelled and elicited a whole new theoretical style that focused on
the inner operations of things not seen by the eyes. The Lynxes' project was thus
wholly divorced from the old theories-such as the many and varied physiognomic
ones-that had postulated equivalences and correlations between outer appearance
and inner mechanisms and functions.

The Apiarium provides critical testimony to these changes. True enough, there is
much reliance on ancient sources . The abundant digressions rarelv seem to rise above
the level of the anecdotal. But not to give this work its due as science would be to omit
those aspects that are indeed valuable from a purely empirical point of view (such as
the very lengthy and detailed listing of American bees, based largely on firsthand
sources) or to misrepresent the beginnings of approaches that would in fact bear last­
ing truit. Throughout the Apiarium, one realizes the presence of a conscious need for
an intemally consistent hypothesis that may be in fact-has been in fact-ultimately
to be proved or falsified by the eventual provision of empirical and experimental data.
Still embedded in the antiquarian structure of the panegyrist's therne, this empiricism
lay deep in Cesi's labyrynthine Latin text. This is not true in the case of the final Lynxian
publication to be addressed in this essay, Francesco Stelluti's magisterial Persius of 1630.

THE PERSIO OF STELLUTI

"Lyncean of Fabriano," Stelluti had done the micrographic observations for the Melis­
sographia; now he would complete a work, largelv unencumbered by the necessity for
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panegyric, that reunited the seemingly separate paths upon which the Melissographia
and the Apiarium had embarked.

Stelluti's Persio was a work whose likes had never been seen before. For many years
Ste11utihad taken an interest in the literary possibilities of the vernacular Italian ofhis
day, particularly Tuscan. He had written epithalamia on the marriages of Cesi and his
brother, and where men like Riquius wrote dedicatory poems in Latin, Stelluti con­
tributed splendidly direct vernacular poems in praise of Galileo to the preliminary
pages of both the Essay on the Sunspots of 1613 and the Assayerof 1623. Barely had he
finished co11aborating with Cesi , Faber, Colonna, and Riquius on the Melissographia
and the Apiarium when he turned to his next and most important project. This was the
translation of that complex and difficult Latin poet, Persius, whose six elegies contain
some of the most a11usive and obscure lines ever written in a11 ofLatin literature. It was
precisely their robustness and colloquial quality-to say nothing of their insistent
digressiveness-that Ste11uti sought to to emulate in his translation.

The work thar fina11y appeared in 1630 (Figure 5) is an extraordinary performance,

remarkable not only for its blunt use of the Tuscan dialect (deliberately reflecting Per­
sius's own Etruscan heritage) and the vigorously free form of what was known as verso
sciolto-blank verse-but also for its notes. These were not purely literary, or text­
critical, or even archaeological, in the manner of someone like Riquius. The attempts
at textual criticism were feeble and haphazard, and variant readings were only men­
tioned when they provided the opportunity for discourse on some other, more interest­
ing subject. Stelluti's real subject in the notes were the items of natural historical
and scientific interest, which he added whenever he could find an excuse . The most
insignificant reference in the elegies sparked magnificent, if sometimes rambling,
excursuses on the work of the Lincei. Thus it came about that this vigorous literary
exercise provides us with some of the most crucial information we have on their
researches, in the very year in which Federigo Cesi's life and work were so abruptly cut
short. The notes of the Persio offer eloquent and moving evidence of Stelluti's devo­
tion to the man he admired more than any other, to Cesi's own unfinished projects,
and to the kinds of work the Roman nobleman had inspired Stelluti himself to da­
most notably with the Lvnxes' technology of choice, the microscope.

As examples of the Lincean digressions that adorn Stelluti's Persio: Persius men­
tions a parrot; Stelluti refers to Faber's long examination of the various species of
parrots in the Tesoro Messicano. Persius scoffs at the soft luxury of poets who scribble

on couches made of the wood of the citron; Ste11uticomments on the gleaming quality
of that same wood when polished-and uses this as apretext for a long and detailed
description of the fossilized wood that Cesi found in the hills around Acquasparta,
and which he ca11ed metallophytes, "of a middle nature between plants and minerals."
Persius jokes about poets who write as smoothly as if they were drawing a line with one
eye shut; Ste11uti adds a long discourse about the advantages of looking with one eye
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Figure 5 . Engraling /rom Frcncesco SreUuti,
Pcrsio tradorro in verso sciolto , Rome: Giacomo Mascardi, 1630.
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only in certain activities, itself a prelude to a detailed discussion of Della Porta's views

on binocular and monocular vision in his De Refractione , which in turn is followed by
a long passage praising Della Port a's work as a whole, insisting on his primacy over the
Dutch in the invention of the telescope, and finally hailing the way in which Galileo,
nostro Accademico Linceo, perfected it . There are hundreds of such digressions, all
packed with classical and modem erudition. Desultory, aleatory, seemingly haphazard,
they all weave a tapestry of praise to the Lincei and their endeavors.

But let us return to the bee. Stelluti had not yet finished with it; it forms the center
of what is justlv the most celebrated part of the book. He arrives at it in a typically

roundabout way; his pretext for introducing it is the flimsiest. In line 129 of the first
satire Persius makes a satirical reference to the town of Arezzo; this provokes what is
perhaps the most important note of the book. Stelluti lists several of the many ancient
writers who mention Arezzo; but then, observing that some critics have read not
"Arreti" for "at Arezzo," but rather "Ereti" for "at Eretum," he points out that the

ancient town of Eretum in the Sabine countryside was in fact the present-day Mon­
terotondo, seat of the Barberini country estate. Thus, Stelluti has his pretext. The Bar­
berini were endowed with the greatest of gifrs and virtues, he begins. Under the

patronage of their symbol, the bee, the arts and sciences had flourished as never before .
Having dragged in the bee, it is fitring that the example he chooses is Cesi's Apiarium,
"full of erudition and original and novel concepts, restricted to one large folio, it is
true , but so full of data and theories that it could just as weil form a large volume."
Stelluti then recalls his own observation of the bee under the microscope, as published
in the Melissographia. He had discovered things not known to Ari stotle or any other
ancien t naturalist or philospher, he reminds the reader, but now he has examined the
bee with still greater diligence; the results of this examination, he says, he has placed
at the end of the satire. He does not, after all, wish to interrupt his reader with too long
a digression.

The full-page illustration of a bee and its parts (Figure 5) that appears at the end of
the satire is perhaps the most unexpected image ever to appear in the edition or trans­
lation of a Latin poet. But when compared with the fine and grand engraving that is
the Melissographia, the much smaller illustration in Stelluti 's Persius comes as a disap­
pointment. But if the actual contents of this presentation appear to offer no surprises,
then the methodology of presentation is strikingly different from its most immediate
precedent. In the suppression of rhe decorative bay leaves and putti surrounding th e
bees of the Melissographia , and the absence of its elegant cartouche and beautifully cal­
ligraphic typology, the Persio bee is-to put it simply-more factual. However artfully
they may still seem to be arranged, the parts of the bee are disposed across the page in
a much less contrived way. There is a simple frame. The elements of the illustration
are numbered, correlated with an unadorned listing. And the listing itself is not
embedded in a poem consisting of fine Latin distichs; instead, the parts are identified
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in the plainest and most direct vernacular. The facts are presented for what they are,
and not (or at least not exclusively) for their an t iquarian or panegyric implications.

All this applies equally weIl to the long description that folIows. It is in fact here,
rather than in the illustration, that we see the full fruits of Stelluti's observations.

There can be no question that it is the verbal description that marks the real break­
through, not the illustration of the bee.

lt is true that the account by Cesi of the actual microscopic examination of the bee

in the Apiarium is written in a rather more direct way than the rest of that forbiddingly

dense and convoluted work; but still it is embedded in the midst of panegyric and

praise, written in a difficult Latin, with the struggle for dispassionate description

painfully obvious and the lure of rhetorical devices ever present. Stelluti, on the other

hand, separates his description from the rest of his divagations. He assigns it an appen­
dix of its own. lt is cle arly detached from his rhetorical, digressive, and (rnuted, but
still present) panegyrical agendas; and it is written in a straighttorward vernacular,

clear and easy to understand.

In the Persio , one cannot fail to be struck by the plain directness of the language
Stelluti uses. Ir would be impossible to exaggerate the difference between the com­

plex and insistent density of the Apiarium and the lucidity of the description of the

bee in Stelluti's Persio . Not a single ancient writer is mentioned. It is free of the

rhetorical devices that so encumber the Apiarium , even in those parts of Cesi's text

where panegyric loses its accustomed grip on the exposition. There are light years
between the classical Latin of the Apiarium and the suppleness and clarity of Stelluti's

vernacular.
This distinction, broad though it may be, is crucial. For the Lincei, the vernacu ­

lar-and by no means the Italian vernaculars alone- played a fundamental role in the
new forms and subjects of science. Unlike the older and often occult science the
secrets of the new were increasingly intended to be plain and accessible, at least in
principle. [ust as one could now appeal, at least in the first instance, to the clear evi­
dence of the eyes, rather than to the testimony of ancient books and writers, so too
one could rely on the quotidian directness of the vernacular. The vernacular was

robust and unfussy, flexible and witty, as G alileo himself showed time after time. It was

capable of all the clarity the new science demanded. It could not cloak obscurity in
lengthy Ciceronian or worse Latin. Colloquial and invitingly dialogic, it could not

appeal to tradition and traditional authoritv in the way the older scholastic languages

of science did . No wonder the major works of Galileo's maturity, the Assayer and the

Dialogue on the Two Chief World Systems , were written in the same robust Italian as

Stelluti's Persio .
For G alileo as for Cesi, Stelluti, and their Lincean colleagues, tradition and dogma

stood in the way of the discovery of scien t ific truth (although their passionate immer-
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sion in classieal eulture suggests that the aneients eould be viewed as a gateway, not
rnerely as a roadbloek) . Inereasingly, Aristotle, Pliny, and the others eould go; one had
instead to rely on observation and hypothesis. Physies is separated from metaphysies;

methodology takes its place. And it was no areane methodology: even geometry could

be learned and grasped without the study of Greek and Latin. Antiquity eould no

longer be held as the exclusive realm ofknowledge; its fruits had to be adapted-and if
neeessary, rejeeted-by the pressure of new knowledge from every side .

Latin-and the other classieal languages, Greek and Arabie-had been the lan­
guages of the Old World; but now the evidenee of the New was emerging abundantly

every day. The major projeet of the Lineei in the very years they were editing and sup­
porting Galileo was their great work on the fauna and flora of Mexieo. This work is

astonishing in its insistenee on the importanee of vernaeular names and vernaeular

knowledge. Plants and animals had been diseovered whose equivalents eould not con­

eeivably be found in Aristotle or Dioseorides, and the Lineei knew that it would be

vain to seek them there. The new natural history, like the new seience, had burst

beyond the bounds of the old books.

And just as evidenee of the New World pressured old authority, so too did the evi­

denee of the loeal-onee old authority was shown to be ineomplete, it beeame clear

that New Worlds eould be found on your doorstep too. Cesi and his friends, to an even

greater extent than the pioneering botanists of the sixteenth eentury, found things in

the hills and valleys round his horne that presented problems no ancient writers eould

resolve. They were problems of identification, classitication, and nomenclature above

all, but also of eause and aetiology.
The language of scienee was thus liberated from its old bondage to authority and

tradition; indeed it eould only find adequate exposition in the vernaeular, whether

Meso-American vernaeulars or the loeal languages that alone provide the terms for
the loeal, rhe lowly, and the unexeeptional. By its very nature, the microseope was
especially suited to the examination of the lowly, the everyday, and the seemingly
insignificant; no wonder thar from the very beginning Galileo, Colonna, and Stelluti
should have constantly insisted on the scientific interest and relevanee of the tiniest
louse or flea. In this regard, it comes as no surprise that the seeond high point of Stel­
luti's work with the mieroseope, illustrated in the Persio, should be his examination of
the lowly eureulio beetle that so infested the grain harvests of Tuseany. A more loeal

eoneern there eould not be .

Thus from the global diseoveries of the New World eame the openness to loeal

and vernaeular knowledge, and from the loeal eame the global in turn. One of the

most surprising aspeets of the work of the Lineei, one soon comes to realize, is its

ethnographie range. The region of seleet knowledge-that is, the region of classieal

languages and the arehaeology, literature, and general eulture of the aneient world-is
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expanded to the wider and more intimate regions of local cultures. When the Lynxes
and their friends write about ancient sports they know that the field of modern games
has been even less studied," and so they turn their attention to such matters too.
Their work is thus deeply concerned with folkways and with the acceptance of popular
cultures as much as with the pondering of ancient ones. If ever there was an unnoticed
aspect of their work it is this. lt offers testimony not to the courtly and exclusive
nature of their researches, as has recently been insisted upon.t' but rather to their
belief in the essential humanity of all the sciences. Science can no longer be the exclu­
sive domain it once was; its secrets are essentially accessible, no longer available only
to those whose knowledge is predicated on rhe arcane and elite lessons of the antique.
Veiled in classical allusion and wrapped in the shining cloak of panegyric, the Lincei
attempted to ensure that whatever threatened to be subversive about their work would
never be discovered. But surely the path they charted has profound implications for
our understanding of the complex representational strategies and epistemological con­
straints of early modern science.
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]OSEPH LEo KOERNER

Hieronymus Bosch's World Picture

I
n the memoirs of his field work in Brazil, Claude Levi-Strauss describes the

moment when alternative realities became a thing of the past.' At the end of his

travels in the Amazon basin, and after working among native peoples already in
contact with the outside world, he got word of an "unknown" tribe living "still savage"
in the upland jungles:

There is no more thrilling prospect for the anthropologist than that of being the
first white man to visit a particular native community. . . . I was about to relive
the experience of the early travellers and, through it, that crucial moment in
modem thought when, thanks to the great voyages of discovery, a human com­
munitv which believed itself to be complete and in its final form, suddenly
learned, as if through the effect of a counter-revelation, that it was not alone,
that it was part of a greater whole, and that, in order to achieve self-knowledge, it
must first of all contemplate its unrecognizable image in this mirror, of which a
fragment, forgotten by the centuries, was now about to cast, for me alone, its first
and last reflection.z

The viewer is bound to the object in mutual destruction, and, as at an apocalypse, the
first shall be last and the last shall be hrst . Levi-Strauss, the last white man to thrill to a

first encounter, will thereby exhaust the world of possible other worlds . And the last
unknown tribe will lose its innocence of other worlds even as it resurrects, in the
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"counter-revelation" it offers, the white man's own lost belief in a world that is final

and complete.

By a coincidence of opposites, this "unknown" was also the historical remnant of
modern Europe's original Other. The tribe Levi-Strauss sought consisted of "the last

descendants of the great Tupi communities .. . whom the sixteenth-century travelers

saw in their period of splendor." In this dejä-vu of a people without history, Levi­

Strauss observes the cause of Europe's modernizing pluralism and the founding instance

ofhis science of man:

It was the accounts given by these travellers which began the anthropological

awareness of modern times; it was their unintentional influence wh ich set the

political and moral philosophy of the Renaissance on the road that was to lead to

the French Revolution. To be the first white man to set foot in a still-intact Tupi

village would be to bridge a gap of four hundred years and to find oneself on par

with ... Montaigne who, in the chapter on cannibals in his Essays, reflected on

a conversation he had had with Tupi Indians whom he met at Rouen.3

For Levi-Strauss, the prospect of a belated return to his own historical origins is

as thrilling as the promise of a first encounter with the last unknown. Indeed it is
quite unclear whether his thrill derives from his anticipated encounter with savages or
from his historical transport, through them, back to the originary moment of his own

culture.

Levi-Strauss arrives at the village of people who refer to themselves as Munde, and
sets about studying their "way of thinking and social organization." But since he can­
not speak their language and has no interpreter, he must leave empty-handed, con­
cluding: "After an enchanting trip up-river, I had certainly found my savages. Alas!

they were only too savage."" This sigh, heaved also in the title Tristes Tropiques, seems
at first merely to express the disappointment of not having been adequately equipped,
ofhaving made contact without the tools to make sense. Yet it also describes the con­
dition of mutual indecipherability that the ethnographer anticipates and desires.

Levi-Strauss retreats, the better to prepare himself for surprise. Yet on his way back

into the forest, embarked on a search for yet another "still-savage" tribe, he encounters

something truly unexpected. Rounding a bend, he finds himself facing two natives

traveling in the opposite direction. They are the leaders of the very tribe that the

anthropologist seeks. Having "resolved to leave their village for good and join the civ­

ilized world,"" they bear with them their most precious possession, a live harpy eagle,

as a gift for their future hosts.
The anthropologist arrives too early or too late . Either he encounters innocence

and, "alas ," cannot penetrate it, or he finds it already on its way to him and therefore

no langer pure. Levi -Strauss bribes the leaders to go back to their village and the eagle,
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their totem, is "unceremoniously dumped by the side of a stream, where it seemed
doomed to die." Even while noting that the jettisoned bird meant the demise of the
tribe's identitv, Levi-Strauss returns the natives to their home, where they will play-acr
as savage informants, as inhabitants of a reality alternative to ours because ignorant of
alternatives, forgetting for the while that they had already sought, and thus dwelt
within, our now fully ubiquitous world.

For Levi-Strauss, the forest is not paradisal but tragic. The savage other cannot
be observed because it is "alasl too savage," or it will have already discovered us and,
measured against modernity, it again is "alasl poor savage." Levi-Strauss's sadness may
be merely a last Romantic yearning for lost innocence combined with the admon­
ishment "we murder to dissect." Yet it has relevance to our present situation at the
end of the millennium, in an era of economic globalization, as we turn to wonders not
in forests at the world's edge, but in unrecognized historical cultures of apremodern

past.
The anthropologist's failed encounter with the unknown locates "alternative reali­

ties" in history, defining them as both the founding modern experience and a retro­
spective fantasy to an earlier time. Even as he laments the passing of indigenous

cultures, Levi-Strauss celebrates his inheritance from the first European explorers, tak­
ing as much pleasure in his kinship with Montaigne as in his difference from the sav­
ages. More important, he argues that, in its encounter with the New World, the Old
World became conscious of its contingency, as a possible but not necessary world, and
further that this contingency of worlds gave anthropology its object.

Traditionally defined as that which is but could be otherwise (or, in modallogic, as
that which is both not necessary and not impossible), "contingency" is at once settling
and unsettling." Europe's unexpected encounter with America made surprises more
expectable. Yet it also occasioned a yearning for lost certainty that, in time, fueled the
very impulse to explore. Samething of this benign, reflective exoticism is present in
Levi-Strauss's encounter with the too-savage savages. Unlike the second tribe that he
eventually studies, but that he must drive back to its village in order to da so, the sup­
posedly still-indigenous Munde are what he really wants to discover, even though
their indecipherability leaves him "with a feeling of ernptiness." For according to a
central Western myth, savages are defined as such by their hermeticism, by their pos­
sessing not just a different view of the world, but no proper "view" at all: a reality that
so embraces thern that it does not admit of, or even give rise to the thought of, alterna­
tives. The New World native, still unaware that it is but one world that he inhabits,
becomes indeed a reflection of the European explorer, but ofhim before he discerns, in
his encounter with the native, his own contingency.

This state of dwelling in a "world" without knowing it became a modern ideal. It

was summed up in an untranslatable aphorism by Ludwig Feuerbach, composed a few
years before the philosopher's death in 1872: "In derUnwissenheit istderMensch beisich
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zu Hause, in seiner Heimat; in der Wissenschaft in der Fremde"? (meaning, roughly, "in
unknowing man is at home with hirnself in his native place ; in knowledge, he is in

exile"). The sentence surprises by breaking the connection between knowledge and
certainty. Certainty, one thinks, depends on knowing, and it is the task of science
(Wissenschaft) as defined by Rationalist thought since Descartes, to increase certi­
tude, illuminate obscurity, and thus to domesticate rhe world. In stating, instead,
that unknowing fosters belonging, Feuerbach, condensing the Romantic critique of
Enlightenment, argues not that science has failed to produce, but rather that it has
overproduced knowledge, and of a form that increases uncertainty. Where, for Thales,
the first scientist, the world was still "full of Gods" (Plato, Laws 10.899B), for the

postscientific temperament, the world now is full of theories, of infinite, contingent
representations of world. Feuerbach yearns for what the late Hans Blumenberg once
termed "the enclaves of unknowing after the triumph of Enlightenment." In lare­

nineteenth-century Germany, these enclaves were discovered in the vanishing coun­
tryside close to horne, or, more powerfully, in Ferdinand T önnies's ideal of the closed,

local, natural Gemeinschaft of the medieval town as set against the open, global, and
constructed urban Gesellschaft of the modern world."

In our own century, such imagined enclaves lie further afield, or are discerned, as in
Levi-Strauss, at the point of their extinction. Yet they survive in our thought in vari­
ous vestigial phantasms of spatial belonging, in which, against the contingency and
pluralism of the world, there is set the radically necessary and singular placement of
the body, It appears crucially in Edmund Husserl's notion of Lebenswelt, 10 which intlu­

enced Maurice Merleau-Ponty's "science of pre-science": the utopia of an experience
of world before science split "life" and "world ." The idea also animates Pierre Bour­
dieu's term "habitus," defined, with reference to Poincare, as "a system ofaxes linked
unalterably to our bodies and carried about with us wherever we gO.,,11 In the writing
ofhistory today, it appears most often in idealizing descriptions of premodern spatiality
and carnality, and in atternpts at describing the medieval conception of the world as
the representative alternative historical reality.12

Alternative realities, from this point of view, are those that do not know alternative

realities. Life-worlds left with their prejudices intact, they are antithetical to our mod­
ern consciousness of contingency, which says that "truth is made rather than found.l'"
even as it is only through this consciousness that one recognizes an alternative reality.
For as Blumenberg argued early in his career, to speak of realities in the plural makes
sense neither in the antique philosophical idea of the reality of instantaneous evi­
dence, nor in the medieval theological doctrine of reality as guaranteed by God.
Within the latter view, there may be diabolical deceptions of all kinds, but these
are not plural realities but the plurality of falsehood. Only when reality is conceived as
the result of the realization of specific contexts-in Blumenberg's terms, when it is
regarded as a certainty that constitutes itself only successively, as a never-final and
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absolute consistency, or as a consistency thar refers always to a future in which ele­
ments can emerge that might explode the earlier consistency and reveal it to be
unreal--only then can one speak of "their" reality, or of "that" society's reality, as
being simultaneously real and unique.l"

Since the late eighteenth century, the historicity of the idea that reality might be
plural is most intensely argued with reference to the Weltanschauung . Kant coined the
word in 1790 to explain why the "world," as a totalitv, cannot be the object of a
"view," except from a transcendent perspective that, when intimated, occasions feel­
ings of the sublime (Critique ofJudgment).15 Once launched, the term took on an inde­

pendent life. At one level, worldview came to indicate the specificitv with which each
person, culture, or era experiences the world. At another level, it described a subjec­
tive relation to the world that was historically specific, and that emerged in Europe
during the modern period in the wake of secularization. In this second, narrower defi­
nition, worldview implied a particular, self-consciousness that reality is known only

through the specitic way it is seen. Under such pressures as science's disclosure of plural
worlds, the New World's evidence of unknown peoples, and the early modern religious
wars' mutually exclusive truths, people-so the story goes-became conscious that
their world, its consistency, truth, and purpose, was contingent on their having a spe­
cific viewpoint on it. Instead of lamenting this as a loss, the philosophers of Weltan­

schauung, from Christoph M. Wieland, Alexander von Humboldt, and Wilhelm
Dilthey to Husserl, Karl Mannheim, and Karl [aspers, celebrated viewpoint-awareness
as a new center of spiritual meaning and as an antidote against the ever-expanding,
decentered world being discovered by science. Worldview, in its constitutive accep­
tance of alternative realities, thus contrasted both to the lost wholeness of the medieval
Christian conception of world and to science's dehumanized universe. Its appearance

wirhin European thought was believed to mark the hiatus of the modern era bv distin­
guishing the eras "Middle Ages" and "Renaissance."

Because it paired world specifically with "view," because, that is, it articulated the
intertwining of object and subject with reference to the faculty of sight, the term
Weltanschauung had an illustrious career in art history. While normative aesthetics
took art's task to be the imitation of reality, and therefore judged individual works
against that single standard, the historical study of art, emerging as an academic sub­
ject in the nineteenth century, was founded on the belief that different cultures repre­
sent reality differently, and that apparently "unrealistic" styles are not to be judged as

wrong but to be interpreted as realizations of different contexts. The elaboration of a
value-neutral history of style, together with contemporary critical preferences for stvl­
istic uniqueness as the mark of genius, drew attention to the fact that the world, when
visualized in art, was contingent on the particularities of person, place, and time.
Weltanschauung, therefore, was both a consequence of art-historical consciousness
and a felicitous motto for the discipline. It announces that art as evidence of the way
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persons and peoples saw the world ought to be foundational to the understanding of
history: pictures are worldviews.

Perhaps the most pivotal use of the term is Erwin Panofsky's in his 1927 essay "Per­
spective as Symbolic Form." Perspective, equated here with Weltanschauung , is both
historical and ahi storical. On the one hand, contesting the view that linear perspec­
tive as developed in Renaissance art is a categorically truer way of presenting the
world, Panofsky asks of his historical material "not whether it has perspective, but
which perspective it has.,,16 Every artwork has its own perspective corresponding to
the particular worldview of the larger culture. On the other hand, linear perspective,
in its method of making world contingent on viewpoint, corresponds to the modern

Weltanschauung in the more narrow sense, as a historically specific consciousness of
positionality-what Nietzsche famously termed "perspectivism."

[an van Eyck's Madonna of Chancellor Rolin of around 1435 is amenable to these
terms (Figure 1). In its construction of deep space, conveyed by the receding lines of
the tiled floor and by the river landscape stretching to the horizon, it locates a sacred
scene-the apparit ion of the Virgin-in a world as if coextensive with our own,
Indeed the movement into the picture exerts such a force, and yields so many delights,
that the exchange displayed across the picture, between Rolin and the Virgin and
Christ, seems eclipsed. The artist employs landscape to mark that exchange: a distant
bridge carrie s Christ's gesture of blessing over to Rolin's praying hands. What [acob
Burckhardt termed the Renaissance discovery of the individual and the world finds its
emblem here. The necessary and constitutive connection between viewer and viewed

opens a ch asm between "medieval man" and his faith. And a newly rehabilitated
curiosity about this world.l ' embodied, visually, in the turned figure in the middl e
ground shown beholding the landsc ape, replaces ascetic thought directed to an after­
life. Secularization, the process of an increasing worldliness, thus seems the historical
condition of the worldview; and the art ist [an van Eyck, probably portrayed as the red­
turbaned man standing beside the surrogate viewer, offers h is created reality as alterna­
tive to God's.

Historians tod ay distrust such apparent modernity. They push van Eyck's picture
back into a remoter age, arguing th at its mundane world is brimming with symbols,
like the Master of Flernalle's famous background fire-screen, which functions visually
as the Virgin's halo.is They claim that, in the medieval worldview, reality was consti­
tuted bv signs pointing beyond themselves to GOd.19 And they maintain that the h id­
denness of these signs in van Eyck ind icates not his secular vision but the invisibility
of faith to our secular worldview. How then are we modems expected to see that invi s­
ible border between us and the past ?Are there pictures of the threshold to an alterna­
tive historical reality?

Daniel Boorstin's best-selling his tory, The Discoverers, reproduces a line drawing on
its cover, described as an "earlv 16th century woodcut.?" In this image, a kneeling
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Figure I . Jan wm Eyck, Madonna of C hancellor Nlcolas Rolin . ca. 1435 . Louore, Paris.

pilgnm gingerly pokes h is head , hand, and walking staff through a scrim of srars. to
peer from onc realirv in to a host of orhers. He leaves bchind a local l.ebensU'el, of
churches. foresrs. and f ields, where rhe srars are fixcd ro th eir spheres. arid sun and
ruoon , outfi tred with faces, bctrav an an rhropomorphic . prc-Copcmlcan cosmologv ,
The wanderer's head has [ust breached rhe boundarv of tlus rcalitv, cnab ling hirn ro
wonder at an infinite succession of worlds arranged as circ1es placed crosswisc tu rhc
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outline of his sphere. One heavenly body looks mechanical, as if made by Descartes's
watchmaker God. What better way to illustrate the historical passage of man, the dis­
coverer, from the closed world of the Middle Ages to the open universe of modernity!
While drawn in a quaint medieval style, the woodcut seems to foresee the future.

Yet this quaintness spells trouble. Certain areas of foliage look more William Morris
than Dürer; certain hybrids, hard to imagine as sixteenth-centurv, like the machine­
tooled cosmos beside the Mother Goose moon: these indicate a medievalizing print.
Indeed, it is an illustration from a popular book on meteorology by Camille Flammar­
ion, published in Paris in 1888.21 Boorstin's publishers cropped and colored it but

forgot to check the source . One might lament the demise of so perfect a picture of

breached worldviews. If Boorstin's cover shows the picture one might want, its error
raises the question: Can such a picture exist?

Martin Heidegger gave one answer in a lecture delivered in 1938 and published
under the tide "Die Zeit des Weltbildes."zz According to Heidegger, the symptoms of
the modern age are the hegemony of science, the aesthetization of art as object of
experience, the definition of human activity as "culture," and the desacralization
of the world . And all these are reduced to the process by which the modern subject
constitutes itself as subject by becoming the viewer of a world laid out before it as in a
picture. The world picture, in Heidegger's terms, is not a picture of the world but the
world as picture. And the "time of the world picture" is the modern era. The argument
reiterates the philosophy of Weltanschauung, even as its ideological tenor has become
more crudely antimodernist. Heidegger laments both the loss of human grounding
through perspectivism's abstraction and the functionalization of the world through
technology. Nonetheless, his argument is useful, for it states in categorical terms that
there can be no transition from medieval to modern world pictures. For according to
Heidegger, people in the Middle Ages did not understand the world as a picture,
because for them the world, as created by God, places the individual not before it,
as its viewer, and therefore as possessor of Weltanschauung, but only somewhere within
it, as a mere created thing that will be viewed and judged only by an omnivoyant,
omnipresent God. I shall attempt to take up Heidegger's challenge by considering
some images from around 1500 in which medieval and modern world pictures seem to
overlap as in a half-legible palimpsest.

Jheronimus Anthoniszoon van Aken (d. 1516), who signed his works "Hieronymus
Bosch," is an art-historical monster. Called in his century "the inventor of devils," the
painter of freaks, chimeras, and things, in Lodovico Guicciardini's 1567 account, "fan­
tastiques, & bizares"m Bosch is hirnself the great unknown of the Northern tradition,
the artist who did not, and still does not, seem to fit. Unforeseeable from what came
before him, he remains largely un-understood. He is the still-sävage major master of
the European tradition. His first public defender, the Spaniard Don Felipe de Guevara,
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reports in 1560 that the people saw Bosch's pictures "as a monstrosity, as something
outside the rules of what is taken to be natural.,,24 The impossible, in Greek adynaton,
is conringency's outer limit, and it was there that Bosch was feit to press. Guevara,

writing for a courtlv audience around 1560, admitted that the artist "painted strange
things, but only because he set his theme in Hell, for which, as he wanted to represent

devils, he devised compositions of unusual things." While hoffähig as portraitist of

demons, Bosch occasioned monstrous interpretations. His most famous masterpiece,

the triptych sometimes called the Garden of Earthly Delights, has been taken to repre­

sent, variously, the world before the Flood, life in Eden, the apotheosis of sin, a utopia

of a ne ver-fallen humanity, a satanic comedy, a satire on vanity by a Northern Savo­

narola, a bourgeois parody of courtly love, and a sermon on fantasy. One historian,

Wilhe1m Fraenger, took Bosch's alterity at face value and read the Garden as an actual

altarpiece to a non-Christian god." Erwin Panofsky, playing it safe, broke off his mon­
umental account of early Netherlandish painting before discussing Bosch with the
learned disclaimer, "This, too high for my wit, / I prefer to omit,,26-a version, to be

sure, of Levi-Strauss's "Alas! too savage!"
Indeed beyond matters of local interpretation, there is a savagery in Bosch that

affects us still today, as the assembled subaltern others of medieval society-the

beggars, thieves, witches, and heretics; the quacks and magicians; the [ews, Mosl­

ems, and blacks-are all gathered as in some curiosity cabinet of cruelty, there to be

vilified, tortured, and damned. In Bosch, Christian culture reveals its barbarism by self­

righteously punishing all realities alternative to its own. Collector of stigmatized others,

Bosch is hirnself the quintessential alternative reality, medieval narrow-rnindedness
on the rampage against competing worldviews. And indeed as soon as one goes to

interpret him, his alterity challenges and seduces. To some scholars his art seems

encrypted, and demands a specific key, which is often sought in codes he condemns,
such as those of alchemy. r"To others, he pictures the historicalloss of any such key.28

Against the medieval Christian symbolic code, it is argued, Bosch stages the rnove­
ment to modern sernantic uncertainty, in which what something is stands in an un­
stable, contingent relation to what it means. I shall try to circumvent questions of
meaning by concentrating on issues of place and placement. I shall first locate and
describe Bosch's pictures of world . Then I shall attempt to place his pictures in the
world. Understood as world pictures, Bosch's paintings will help situate the history

of knowledge (Feuerbach's Wissenschaft) wirhin a history of the emergence of that

strange object, art.

The Spanish cleric and erudite Fray joseph de Siguenca, in his prose masterpiece

The History of the Order of St. Jerome (1605), defended Bosch against those who term

his paintings "non-sense" (disparates) and "call him unjustly a heretic.l'" Disparates is a

hard word to gloss. Derived from the Latin disparare ("to separate") and related to the

English "disparate," it came to denote, within Spanish art theory of the sixteenth and
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seventeenth centuries, all that is physically monstrous and deformed, intellectually
absurd, aesthetically incongruous, or morally objectionable. Originally a term of dis­

paragement, it soon became a descriptive category naming a specific, popular mode of

art, literature, and drama that aimed at grotesque and playfully arbitrary forms: in

poetry, for example, nonsense verse; in theater, the farce-intermezzo (enrremes): and in

painting, drolleries or capriccios in the Boschian mannet." For such writers as Lope de

Vega, Manuel de Melo, and Francesco Quevado, Bosch's pictures defined what dis­
parates meant. This makes it difficult, in turn, to understand Bosch through this term,

except by noting that, applied to his art, it can both describe and disparage, naming

either what Bosch's pictures depict, or what they themselves are. A Spanish satirist in
1600 could vilify his competitors by comparing their farces (or persons) to the dis­
parates of Bosch, therebv deliberately confusing satire with satirist.

The ambivalence of "non-sense"-whether it describes Bosch's art or what it

depicts-applies also to the more serious accusation dismissed by Siguenca, that the

artist was a heretic. We encounter the notion again in a venomous tract from 1635

attacking Bosch's most famous literary heir, Quevado. In the Tribunal de la justa venganza,
Quevado appears in league with Bosch, the "ataista.?" It is possible that seventeenth­

century observers in Spain, like some historians in our time, regarded Bosch's various

images of apostasy as themselves apostate images; their view might also have been

strengthened during the Thirty Years' War, when Bosch's native Low Countries were
aligned, as Protestant, against Catholic Spain." Yet the charge of unbelief was at least

as slippery in 1635 as it is today for Fraenger's revisionist account. Quevado hirnself

had broached the question in his EI alguacil endemaniado (1607). Bosch appears as
a visitor to hell, who, when asked why he paints his demons so absurdly, answers:
"Because I never believed the devils were real." Scholars of Bosch remain uncertain
about the artist's faith: whether his monsters are devils or nonsense, and whether,
therefore, his disparates travesty false religion or reveal religion itself to be a travesty.

Siguenca's answer is religiously orthodox and seriously intended. Even his strangest
pictures-which Siguenca calls "macaronic," meaning a jumbling of high and low­
express the verdict of the prophets on the vanity of the world : "The idea and the art of

this manner are based on Isaiah 40 :6, where the messenger of God says, 'All flesh is

grass.' " Siguenca understands Bosch within the original Christian idea of contin­

gency. Borrowing from Latinized Aristotelian logic, Christian theologians of the Mid­

dle Ages coined the term contingentia to express the ontological constitution of the
world as that wh ich was created out of nothing, is sustained only through divine Will,

and shall pass away. The world, by this definition, is not necessary; it could just as well
not have been, or been otherwise, and it owes its existence to God's unconditional
being. r' As I shall suggest, Bosch pictures world in its constitution as that which could

be otherwise, and so in order to teach his viewer a proper contempt for this world .

The so-called Hay Wainperfectly expresses Bosch's world view (Figure 2). Dating to
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Figu.re 2. Hieronymus Bosch, The Hay Wain, open stcre. ca. 1500-1505,
panelpainting. Prado , Madrid . PhorographcounesyGiraudon. .

abour 1500, this signc..J tripweh was descnbed hy sixreenth-ccnrury sourccs. and cx ists
rodav in rwo copies, both of them inferior and in poor condinon . in the Prado and the
Escorial. Alrcadv Stguenca names the hay at rhe picture's cenrer as th e "grass'' rcferred
to in lsalah. A ll surrounding matter, from the vagabond on the triptvch's ourer wings
10 the tn te rio r's spcc raclcs of Parad tsc, earth, anJ hell , would th us emhcllish thc ccn­
rral figure of rhe vanity of rhe world . World appears here in mult iple, ovcrlapptng
models-c-whar Miche l de Certeau, wuh referen ce to Bosch, tcrmed "spana l polyglo­
r i s m . " l ~ Ir is prcsen r as rhe subject matter, the hav, which is both a biblic al and a ver­

nacular proverbial emblem of world as contingenr. Hay f il ls rhe pouches of thc folk
dcpicrcd . or snc ks ro rhcir fingers as rhcir attachmcnr [Q th e worlJ . Bundled on thc
wagon, it looks ltkc a misshapert globe, or betrer, like rhc rerresrriallower half of the
sphc rtcal "world," such as we sec on rhc ourer shutrcrs of Bosch's Garden o{ Eanhly
Delights (Figure J). Set again st a landscape, ehe lovers on top of the hav would thus sn
on what would be, according ro this geographreal modcl . thc inhabirable surface of rhe
earrh . The hav rherebv becornes an allegorica l woriJ wirh in thc world. Several earlv
co mpositions afrer the Hay Wain make this valency morc apparent. In rapesrrtcs in th e
Royal Palace in Madrid and in rhe Esconal, tbe whole scenc of the origina l triprvchs
ccnrra l pancl is rcprod uccd wirhin a ctrcle rhar. fi rred ar rhc uprer right wirh a cross



Figure 3. Hieron)·mus Bosch, Garden of Earthlv Delighrs,
closed staie, cc . /5 /0, panel paintinR. Praao, Madrid.

and surrou nded at rhc base by sea mc nsters arid wavcs, reads like a giant orb or R e ich ~

sapfe/ fh n ing on the deep." Bosch elsewhc rc supcrimposes rhe outlincs of rhe world's

orb ove r an ordmarv sccnc, as in rhe panel sornenmes callcd rbe Swne Operacion.16 ln
rhis panel . now in the Prado, ehe round formet of rhc irnage itself regeth er wirh rhc
curv ing borde r between midJ le and backgrou nd that , locatcd halfwav ur ehe rou ndel ,

raao
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could double as the equator of a transparent globe, extend the picture's message of
folly to the world as a "whole," represented both as mundane landscape and as out­
lined globe. The picture thus becomes a macaronic world map.

In the Hay Wain, world is most of all present as the triptych's depiction of land­
scape. Bosch constructs the first genuine Weltlandschaft37 in Western painting. The

bird's-eye view unfolds sideways to Paradise and hell, and outward into space, toward
infinity at the horizon. Narrow at the sides but expansive to the distance, Bosch imag­
ines a world limited in time but infinite in space. Placing the picture's spectator simul­
taneously as a pawn in salvation history and as the privileged viewer of an endless
universe, Bosch's world picture is both medieval and modern, closed and open, alle­
gory and map .

Bosch offers us a beautiful world view only to anathematize that world as sin. The
principle vice is avarice, defined as any positive relation to the world. All other sins­
gluttony, anger, lust, etc.-crowd round as versions of love of the world r" Bosch
depicts sin both by showing sinners and by telling sin's story: fall of the rebel angels
and man, exile from Paradise, profusion of sin, and final punishment. World history
processes as a false triumph from bad to worse. Bosch shows ephemerality by endowing
it with a rigid, necessary structure. Sin might appear chaotic, as bodies grasping helter­
skelter at the hay, yet the hay is resolutely at the picture's center. Ir founds a symmetry
that endows the whole with the character of a cosmic diagram. Hell is the negative of
Paradise, its black towers being a ruined version of Paradise's curious rocks. And these

antitheses surround a composition whose center is maintained both by the hay wagon
and by Christ, who, displaying his wounds, appears above a rainbow in the clouds.

Of course, Christ, the hay, and the viewer are only presently aligned. Bosch reminds
us of the imminence of this skewing, this future structural dissolution, by suggesting
the instantaneous "after" in details like the woman futilely erecting a ladder on the
moving mass ofhay, and the turbaned man with his already -toppled ladder about to be
crushed by the wagon's wheels. In that very next moment, when the hay passes to the
right, drawing with it the viewer's gaze, Christ will remain behind at the center now
abandoned by the world. True, one might imagine that Christ, peering down from
heaven, will keep pace with our movements, as do the sun and moon as we walk the
earth, or that the cloud through which Christ peers will cling to the hay, as the perpet­
ual promise of salvation. Such trust in permanence, however, is at odds with the pic­
ture's overall message of vanity. Ir represents that forgetfulness of time, death, and

punishment that all actors exemplify and that stands condensed in the motif of the
lovers in the verweile-doch of lust.

The picture's center is but a momentary alignment of Christ, the world, and the
viewer. From any other vantage point in time and space, this relation will be skewed,
indeed as it is für all the depicted figures in their rage for the world as center. While the
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panel's rigid alignment gives the whole the appearance of a necessary structure, it

announces that this structure is contingent on the beholding subject. The picture asks

the viewer to render adecision on the world here and now. And wirhin the picture's

logic, the he re and now is the hay itself. It is that shapeless, blank, and mobile mass­

equivalent to world-that constitutes the picture's center and principle object, and
that appears venerated like a god .

The reference to idolatry-as a general feti shism of things-raises que stions about
the form and function of Bosch's triptych. We do not know the Hay Wa in's original

context, whether it was intended as an alta rpiece for a Christian altar or an artwork for

a secular collection. We know it stood in the church of the royal palace and monastery

at EI Escorial in the eighteenrh century, but it arrived there via secular art collections.

Yet whether for a church or Kunstkammer, the Hay Wain's triptych format, its symmet­
rical composition, and even its temporal framework, which places "before" to the left

and "afrer" to the right, derives from alta rpieces. More specifically, the scheme

whereby side panels repres enting Paradise and hell flank a central scene of impending

damnation recalls the format of Last [udgment altarp ieces, wh ich Bosch hirnself fash­
ioned in numerous vers ions, including one very large ensemble commissioned by

Philip the Fair in 1504 and now lost, but believed to be close to an extant triptych in
the Academy ofFine Arts in Vienna."

The retable alt arpiece is the model for the Hay Wa in's geometry and for its assur­

ance that contingency is framed in a necessary order. In church space this order would

extend out from the altarpiece to the altar before it , and beyond that, to a world

thought to be oriented around church and alt ar. For an altar is a sacred place, elevated
above ordinary locati ons not only through the sacrament performed on it, but also
through special rites of consecration, which entombed in the alta r certain sacred
things: martyr's relics, consecrated eucharistic hosts, incense kernels bumed during the
episcopal rite of the altar's consecration, and documents guaranteeing the aurhe n ticiry
of all these." Endowed with praesentia, the altar oriented space around itself as around
an absolute center. Ir directed gazes eastward toward Jerus alem as well as, inv ariably,
toward the miracle performed at it, when the elem ents of bread and win e were , in

Aquinas's term, "transubstantiated" into Christ's real flesh and blood through the

agency of the priest. In the late Middle A ges, this mir acle became, for the laitv, above

all a visual spectacle, in wh ich the consecrated host was elev ated and placed in spec ial

framing tabemacle s for prolonged ostentation. The laity received the host in an ocular

communion, a manducatio per visum, almost as efficacious as gustation proper." Image

ensembles erected behind the altar table reiterated in their centralized plan the struc­
tured at ten t ion of salvific seeing. They functioned variously to glorify, expl ain, or even

bring intercession to the great er spectacle enacted before thern, a spectacle that kept

all eyes fixed on Christ present, again in scholast ic terms, as the substance of the acci ­

dent of the bread. Bosch hirnself visualized this mystery in a scene of the Mass of Sr.
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Gregory that adoms the outer panels of his Epiphany altarpiece, now in the Prado in
MadridY In the Hay Wain, in a gesture that has neither precedent or sequel, the cen­
ter of this absolute geography is occupied by hay, bv the emblem, indeed, of accident
without substance.

Bosch's Hay Wain probably did not originally stand behind an altar. Perhaps it
served as a devotional aid in a place of private worship, such as a privatorium. More
likely, however, it was, from the start, a precious work of art within a princely or patri­
cian collection. There it might have functioned to admonish against the enchant­
ment of earthly treasures like itself. The curiosity served bv the Renaissance Kunst­
undWunderkammer would be repositioned within the medieval catalogue of the vices.
A secular context, moreover, would explain the hay's valence as idol. Replacing the
cult object at the center of the Christian retable with an image of contingency, the
Hay Wain would make a moral point about its very status as a worldly thing, and even
about the historical passage from sacred to profane that it, as a hybrid art altarpiece,
negotiated. Bosch carries over into the new, secular space of art the absolute geogra­
phy of the sacred, even if only as a ghostlv frame . In this space, beginning and end,
good and evil, truth and falsehood have fixed and necessary places, structured loca­
tions that, in Bosch, are consubstantial with the painted panel itself in its material
geometry.

Bosch's portrait of the world's sphere fits snugly in place on the outer panels of the
Garden of Earthly Delights (Figure 3) . The earth's geography conforms perfectly to the
picture's geometry because earth was made by God, who appears in the upper left in
the position of a divine geometer. The Psalmist's words inscribed at the panels' tops

reminds us of this ontological dependency, this relation between a necessary agent and
a created, and thus contingent, thing: "For He spoke, and it was; He commanded, and
it stood." This providential geography recalls medieval world maps. In the Ebstorf
mappamundi, dating from around 1235 and destroyed in 1943, geographie and geomet­
ric centers-the navel of the world and of the midpoint of the map-converge on Je­
rusalem and on Christ, shown resurrected from his grave.f Beginning in the fourth
century and culminating in the crusaders' rallying cry "ad sepulchrum Domini," jesus'

ernpty tomb constituted the place of places around which the world organized itself
as around an absolute center. In the Ebstorf example, the world is circumscribed by
Christ's body: his head appears in the far east, at Paradise, while his feet and hands
mark the points west, north, and south.

According to Horst Appuhn, the map originally served as an Easter Tapestry for the
ground before the altar of the nun's choir of the Ebstorf cloister." This further "ori­
ents" things, for the map itself would face east, with the altar. The Hereford Map of
around 1290 similarly inscribes contingent space into the necessary space of God."
According to an eighteenth-century source, the map once stood at the central of a
triptych backing the Hereford cathedral's high altar. Flanked by shutters depicting (at
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the left) the annunciating angel Gabriel and (to the right) the Virgin, the map situ­

ated God's historical and liturgical entrance in the world, as Christ's incamation

through Mary and as his presence in altar's rite. Read as aversion of a mappamundi,
Bosch's Garden superimposes on absolute geography a different space. The landscape

of the newly created earth, shown as a disk tloating on the waters of the deep, recedes

into depth as if observed by a human eye in positional space." Bosch brings together
in a single picture two distinct models of world: one contingent on God, the other

contingent on viewpoint.

lt would be the contingency of perspective that, henceforth, defines the image for

European painting until this century. In it became apparent what Immanuel Kant

was to state ne ar the opening of the Critique of Pure Reason: "lt is, therefore, solely

from a human standpoint that we can speak of space." Pieter Bruegel the Elder's world­
scapes, made in dialogue with Bosch's, already bear eloquent witness to this troubled
process. In the Vienna Carrying of the Cross, dated 1564, the single, framed, rectangu­

lar panel, made to be experienced aesthetically in the Kunstkammer, has severed its
ties to church space (Figure 4). Bruegel positions the viewer before a vast prospect of

the mundane world, and he dramatizes this vertiginous expansion by means of people

rushing toward Golgotha in the distance. Christ, the picture's subject, is overlooked by

all except the holy figures mouming in the foreground. Bruegel personifies humanity's

indifference toward Christ in the figure of Simon of Cyrene at the lower left. Aceerd­

ing to the Gospel, soldiers compelled the Cyrenian to bear Christ's cross (Matt. 27:32;

Mark 15:21); in Bruegel, Simon appears held back bv his wife, who, wearing a rosary,

stands for false, outer piety. While the multitude march forward with their backs to
Christ, Simon, the one called to carry Christ's burden, draws back in the viewer's
direction. Christ thus kneels between two immense indifferences, one near the pic­
ture's vanishing point, in that empty circle of gawking people on the horizon, the
other near the viewpoint, where the beholder's faith is tested. Although tiny in the
landscape, Christ appears at the exact center of the panel, and from there looks
directlv back ar us. This vestige of absolute space, of an order located in places thern­
selves (here the painted mark) rather than in positions from which they are observed,

is a legacy of Bosch. It appears most momentously in one of Bosch's surviving retable

altarpieces.

If measured by its intluence, the Temptation of St. Amhony, now in Lisbon, and dated

to around 1510-15, is Bosch's most important work (Figure 5) . More than twenty

copies of it exist, and it inspired a huge number of imitations until well into the seven­

teenth century.f Bosch himself made several vers ions of the theme. Siguenca, who
was close to the Spanish court that zealously collected Bosch, reports that "this paint­

ing is seen often; one is in the chapter house of the Order of St. [erome: another in the
cell of the prior; two in the gallery of the Infanta; some in my cell, which I often read
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Figure 4. Pieter Bruegel ehe Eider, Christ Carrving the C ross, 1564.
Kunsthislorisches Museum, Vienna. PhoWgTaph counesi ß i lda r c h i~ ' Foto Marburg.

and immcrsc mvself in ."·"" woul d like to have seen Slguenca's ce ll, where Boschs pic­
tu res prohfcratcd like ehe dcmons rhcv dcp lct. Thc pio us brother scc ms tu have USl,J

rhe m for his religious de vorions, alr hough bv his time rhc vast rnajoritv of Boschian St.
A n thonv pancl s wcrc in scc ula r an col lec t tons. O riginally, rhoug h, the Lishon pan els
almosr cerrainlv funcrtoned as an aharpiece. Comempora ry documenrs inform ll S thar
in 1490 B osch painrcd the "outcr wings" of a rcrablc in the cha pel of the lllusrre Licve­
Vrouwc Brocdcrschap in rhc Cathe dral of St. john in s'H ertogeubosch: and he sccms
also ro ha ve cxccuted alrarpicce wings fo r thc cathcdral's High Altar, as weil as for an
altar dedtcat cd ro Sr. Mi cha e L 4 ~ And we know rhat altars dedicared ro Sr. Ant hon y

had currency Juring rhis period: the rerablc for rhe hospital of rhc O rder of Sr.
Anthony in Isenheim, wtth its sculpted shrine from are und 1490 hy Ntk ola s
Hagene wer and larcr wings hy a painte r cal led G rünewald. is onc farnous example .

Yet as an aharpicce, Bosch 's rriprvch ts ccrtainlv uniquc. For onc thing, winged rera­

blcs ordm anlv enclosed a eult Image in rheir shrine, Iike Hagcnower's enrhroned Sr.
Amhony, which claimed to makc prcscnr the power of the saint hi rnself Or thc ccn­

rral imagc narratcd a signif icam event: a moment in Heilsgeschichte or a martyr's dearh.
Bosch 's rriptvch offcrs no proper cult Image. and rhe specif ic srones frorn Ant hony's
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Figure 5. Hieron:ymus Bosch , Sr. Anthony, open statt , 1510-1515.
National Museum, Lisbon. Photograph courtts:y Gimudon .

life, as told in such pcpular, late medieval baglographtes.f are exiled ro rhe wings:
Am hony's rerum to hiscave, bts temprenon bv rhc beaunful queen, crc. The cenrral
panel exrracts rhe saint from the chain of necessarv events and represents h irn in
general urt innle of dcvonon . Bosch's badlv preserved Hermn Snnrs Triptych , now in
rhc Doge's Palace in Venice, exrends rh ts strategv through all rhree pancls." Sam ts
Anthony, [erome, and G tles appear there not as objec ts of devot ion bur as subiccrs in
devo rlon . Ne tther cuh ic presences nor ac tors wirhin stgn ifican t events, thcv offer,
through their inward arrir ude , a mode l of subjective pietv.

S iguenca. alwavs Bosch's best rcader, wrote rhat whereas rnosr arti sts "pain r man as

he loo ks from outside, this artis t has the cou rage to r aint hirn as he Is inwardly."u This

focus on inwardness, congenia l to the Counter-Reformation spinrunluv of Siguenca
and of the Royal Monastery of San Lorenzo in EI Esconal , was also in tun e wirh Iay
pietv in Bosch's time, influenced as it was bv the del.lotio moderna." Bur wha t does
Bosch's inner man lock like !

In rhe Lisbon mprvch, we must werk to fi nd this inner man, for he is all bur lost in
the hellieh spectacle all around. According [Q rradinon, rhe remptatlon of Sr.
Anthony was rhis ktnd of spectacle.S4 Ir was a chaos of phanrasms conjured bv the
dev il to rempr and temfv rhe pious man. At once inner and ourcr, rhese abject crea­
tures not on ly assailcd th e person but were also o{ tbe person. In devotionallirerarure
through the sevenreen rh-cenrurv, they were calls for borh 'I ccnrempnc mundi and a

hrou
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self-conternpt, being at once demonie enticements and projective fantasies, personi­
fied sin and sinning person. Describing Bosch's St. Anthony, Siguenca refers with awe
to the maker of these monstrosities:

We see ... the unbounded fantasies and monstrosities that the enemy devises in
order to confuse his imperturbable soul and distract his fervent love: to this end
he conjures up living beings, wild animals, chimeras, monsters, hre, death, roar­
ing, threats, vipers, lions, dragons and fearful birds of all kinds, so that one asks in
astonishment how it was possible for hirn to give shape to all his ideas.55

The "he" here is ambiguous, referring first to the devil, who conjures demons to cor­

rupt the hermit-saint, but then to Bosch, who pictures demons to edify the viewer.
This prefigures the uncertainty in the Bosch literature about artist's relation to his
work: whether Bosch vilifies apostasy or is hirnself apostate, whether his Garden is a
paradise or a hell, whether he believes or parodies belief. Bosch's pictorial style makes
such distinctions uncleat." Refusing to model things in their distinct materiality, blur­
ring the boundaries between mineral, vegetable, animal, human, and spirit and all
into erratic plays of paint, Bosch puts his viewers in an uncertain-one wants to say
"contingent"-relation to everything they see.

In 1604, Carel van Mander wrote that Bosch distinguished hirnself bv his swift,
energetic technique, executing his figures in one gO.57 In contrast to the meticulous
layering of translucent glazes so admired in other Netherlandish painters, in which the
artist's hand is wholly effaced, Bosch's pictures display the temporality of their making.
Their wild outlines, tlickering highlights, and textured surfaces announce that they
were created as an act of will. And the many pentimenti left visible testify that what is,
in Bosch, could indeed have been otherwise. Bosch's spontaneous forms share features
with those aleatory treasures of the Kunstkammer, in which natural objects are worked
to seem other than they are: in the background of the left inner panel, Bosch turns a
mound of earth into a man's buttocks by a few stokes of the brush.

Devilry is an exercise in projective imagination. In the central panel's foreground,
Bosch harnesses a fish like a jousting horse. Spatially estranged, the armor also reads as
a ship's rigging, which, in turn, turns the fish into a decorative ship's prow, and so forth.
What results is the unique creation, the radical singularity that, having no category,
would be classed in the Kunst- und Wunderkammer as "error," there to be demonized as
evidence of sin, or celebrated as exemplar of fancy, or (as in Lorraine Daston's 1991
account) naturalized as fact, or indeed all simultaneously, in that ambivalence toward
the world's "curiosities" that Bosch presages for the early modern period.i"

In Bosch, a palpable sense of contingency extends beyond his individual creatures

to the spatial structure of his scenes. Again contrasting to Netherlandish painting
before him, Bosch refuses to obey the rules of linear perspective. He builds eccentric
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architectures that recede chaotically toward an undeterminable distance. Yet even as

he refuses the systematic space of perspective, and even as he strews his figures like
random blots on the picture surface.i" he also creates, indeed for the first time in West­

ern art, a coherent, infinite worldscape. And this worldscape, in turn, is subordinated

to framing structures, to geometries and necessary placements that diagram an abso­

lute-indeed a non-perspectival-point of view. Bosch's curious penchant for the

roundel and the rota, and for eccentric formats that baffle any sense of the image as

Albertian open window, work to place the world as it is experienced contingently

from within into a fixed and necessary framework opposed from wirheut.
The point about Bosch's St. Anthony is that, as Christian exemplar, Anthony is

able to see through the illusions assembled around him, to penetrate beyond the
world's accidents to the necessary substance itself. In the central panel of the Lisbon

triptych, the saint kneels in prayer before a destroyed chapel. His right hand, doubled

by the pointing hand of Christ, directs our gaze toward the cross on the altar. This cru­

cifix, one presumes, both symbolizes Christ's presence in the Mass (again, as substance

of the accidents of the bread) and represents an ordinary corpus Christi as was usual

(and, after Trent, required) for altars. Itself most probably a working altarpiece,

Bosch's triptych teils its viewers to look at Christ. In the ritual context of the altar, this

means beholding Christ in the elevatio. Yet by doubling the scene before the altar, bv
making altar and altarpiece the subject of an altarpiece, Bosch places Christ in a hall

of mirrors. This the viewer must traverse bv way of the painting's great temptation.
St. Anthony's temptation consists of a host of parodies. Traditional subjects of reli­

gious art and drama appear as if in devilish caricatures: on the far right of the central
panel, for example, the scaly tailed tree-wornan mounted backward on a giant rat and
bearing a swaddled infant, together with the poor, bearded man wearing a blue hat
behind, suggest Mary, Christ, and [oseph in their tlight into Egypt, while the surround­
ing three figures hint at images of the Magi. 60 Sacred service appears travestied by

devils: just below and to the right of Anthony, three demons in the shape of clerics
(a priest and two rnonks) appear to read prayers from a breviary. And the Eucharistie
sacrament is mimicked in a Black Mass performed just behind Anthony's back.61 An

egg born aloft by a frog stands for the elevated Host.

Even the tiny crucifix in the chapel-that last vestige of visual truth and reference

of both Anthony's and Christ's deictic gestures-has its own anti-irnage wirhin the

triptych. [ust to the right of the crucifix and exactly aligned with it, the ruined column

displays, as though in a fresco decoration or in polychromed low-relief, the Golden

Calf in a scene of its adoration bv idolatrous Israelites. Bosch includes this mise en

abyme, this painting wirhin a painting, as if it were itself a remnant of an idolatrous
culture: just below the picture of the Adoration of the Golden Calf, another ostensible
fresco, or relief, exhibits a monkey-demon (or monkey-dernon statue) enthroned on a

drum and approached by suppliants bearing gifts. And below rhis is another scene,
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almost certainly of two Israelites with grapes from the valley of Eschol, and suggestive,

perhaps, of a worldly abundance that diverts man from GOd.62 Within the triptych's
larger picture, then, the Christian chapel would seem to occupy the ruins of an ancient

pagan (or, more likely, [ewish) temple, even as it is now threatened by a reoccupation

by modern demons and idolaters-indeed specifically by Islam, hinted at in the cres­

cent moon on a flag in the left inner shutter.

Bosch's painting of a painting of the Golden Calf, placed beside an altarpiece

in Bosch's altarpiece, asks tough questions about the role of images in Christian
devotion. The Calf, and with it all the other temptations, enclose the saint like

a ruined, eternal envelope, or like the shattered crystal orb of the world. And at the
core of Bosch's picture, as the geometrie center of his painted panel, the saint looks

directly out at us. His eye lirerally places the contingency of the world into a necessary

framework.

Bosch was a master of pictures that see us. His early panel of the Seven Deadly Sins

monumentalizes this outward gaze (Figure 6). From Siguenca's account, we know that
the panel once hung in the Escorial, in the bedroom of Philip II,63 the inner windows

of which opened, like the fenestration of a private chapel, to San Lorenzo's great

domed church. Bosch's roundel takes the form of a giant eye that warns, in the inscrip­

tion around the pupil, "Beware, beware, God sees." At the pupil's center, as either the

image in the eye, or a reflected image of that which the eye sees, stands Christ resur­
rected from his grave and displaying his wounds. The image recalls the Holy Sepulchre

at the world's navel, Jerusalem, in the Ebstorf mappamundi, here translated into a

veristic image rhat can capture Christ's reflection as it is cast on the shiny stone of his
tomb. Moreover, by turning his painting into an eye, Bosch reverses our usual orienta­

tion to images as active viewers to objects passively seen. He makes his work return

our glance, indeed hold us in its gaze as we are revealed in our various sins. Read
within the figure of the eye, the seven little scenes-representing the sins of anger,
vanity, lust, lethargy, gluttony, avarice, and envy-appear as reflections on the eye's
white. These scenes, sometimes cited as the first genre paintings of the Netherlandish
tradition, together constitute a worldscape of a kind, one wrapped around itself, like
the world's orb turned inside out and upside down. The picture, it is implied, visualizes
sin as the world-upside-down, here as contingent images on the periphery of God's all­
seeing eye. His is a world picture where the Weltanschauung is God's.

In the Lisbon St. Anthony, Bosch reduces this all-seeing gaze to one spot of paint at

the picture's center, yet with it he announces the continued necessity of the center.

Centers, as the Golden Calf attests, can be dangerous things, tempting the eye to an

interest in the things of the world. Bosch justifies his picture by establishing at its mid ­

point not an object but a subject, not a thing or curiosity seen but a seer who views us
as a curiosity: the inner person with eyes fixed on necessary things. Anthony's outward

glaze, wh ich, like the giant eye in the Prado Seven Deadly Sins, interpellates and judges



318 jOSEP H LEU l« l ERNER

Figure 6 . Hieron)'mus Bosch, Seven Deadlv Sins end Four Last Th ings,
ca. /495. Prado, Madrid. Phowgraph counes)'Giraw.um.

us, mav sta nd surro undc d bv imagcs of our tcrnprations and o ur misdccds. Yct painr mg
is not onlv that wondrous disrracnon hut rerains at its geornernc cenrcr rhe rruth of a
holy face.

As fare would havc it. the cen ter d id not hold. Bosch 's imitators iguo red rhe underlv­
ing cen ters, syrnmetr tes, and d tagrams rhar lcc ate conringe ncv wirhin a necessarv

order. Boschian space bccomes a surface strewn with clever Inventions: dcmons.
arabcsques, and salnrs, all delecrablc in rhelr vanc tv." Where Bosch labeled the
world's conrmgencv as a rcmpration areund a cenrered inner self his furure followers
and fans rook the hait and co llec red Bosch hi rnself as a "curiositv." Thcir savagery for­
gonen. his paint ings wcrc insrallcd in rhe space of the art collectlon. Tbere thev
would havc hung like catalogues of the ver)' exotica tbar surrounded them: the [okes
of nature, rhe Images made by chance, the cthnographic souvenirs. the moralmng



HIERO NYMUS OOSC H'S WO RLlII'IC"URl::: .3 19

prin ts and pagan gemsrones, and the mgeruous insrrumenrs of art, knowledge. and

hygiene. From rbe diaboli cal. indecipherable, savage un known was hom rhe qumres­
scnrial alterna tive realitv: the modem we rk of ar r,

In Bosch . demons rem ein demons, however obsc ure rheir message rnight be. Onlv

in his recepnon do thev become plavacted savages and cam ival props. Consider the
savages of Bosch's grear modemuer, Pieter Bruegel. In his one ex ranr woodcur. dated
1566, Bruege l shows a king and a wildman on a village srree t (Figure 7). The ruler, it
seems, encounters rule less natural man. Yet rhe Ionger we look, rhe more arnfic lal this

differcnce appears. The wildman's bodv seems covered by fur, ver the regularhed rufts.
as weil as thc gap bctween these arid rhe wildman's hands and fcct. suggest a fur gar­

rnent. And the wild eves rha r peer forrh from a shock of hair become, on inspection.
eves of a mask. The king, too, is a rnasquerade. He is a peasant whose crude arn­
fiel.' Bruege l rnarks bv shading the line betwee n face and bea rd, and by bala nci ng the

crown Iike a pot on top of a fur cap. Once recogn laed for what it Is-c-mere rusnc enter­

rainmcnt-c-evervrhing falls in place. The wornan to rbe nghr is facelcss beca use she
too wears a mask; and rhe crowd in the window locat es the play in the stree r, before a

village ravem or bro thel. lndeed the scene shows an episode from rhc popular F1emish

Figure 7. PieCCT Bnrege! theEider, The Masquerade
o( Ourson end Valent in . 1566, WoodcU! on paf>cr .
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play "Ourson and Valentine," in which twins, divided at birth, meet again as knight
and wildman.

Bruegel's woodcut exposes the peasants' play. What we took to be natural man was
merelv a local rustic in carnival clothes. And what therefore seemed like crudeness on
Bruegel's part-the unadept treatment of fur, eyes, and crown-turns out to be peas­
ant artifice . This placement of "wildrnan" in quotes would have been unthinkable in
Bosch, who appropriated popular symbolism without ever marking it as popular, which
is to say, as other than his own . Bruegel unmasks the wildman bv exposing the seams of
his outfit, suggesting that savagery is a myth, and that Bruegel's art itself only seems
strange, foreign, and exotic.

It may be extravagant to discern in a printed line the burden of modernity. The vis­
ible gap, in Bruegel 's woodcut, between face and mask, which levels wildman and king
to rustic players, and declares their art, and indeed culture itself, to be contingent,
might simply be a consequence of the graphic mark itself. It might be argued that
woodcuts were incapable of achieving, through their heavy lines, the finish dem anded
for Bruegel's legendary "realism," hence the unique status of this print within the
artist's oeuvre . Yet it is precisely realism, as the figure of a rejection of artifice.i" that

demands marks to place nature and naturallanguage in quotations.
At 1572, Domenicus Lampsonius, Netherlandish painting's first panegyrist, called

Bruegel "this new [eroon BOS.,,66 And Van Mander named Bruegel as the greatest of

the sixteenth-century Boschiads-those generally nameless epigones who satisfied the
public demand for aestheticized devilry, or disparates, during the half century between
Bosch's death in 1516 and the Netherlands Iconoclasm of 1566. However, no artist
makes Bosch seem more historically remote, and more different from ourselves, than
does BruegeL In Bruegel the devil becomes situated, as the specificity of an artifice or a
symbolism that can be viewed with wonder from without, while at the same time
evil-as the cruelties of war, punishment, and indifference-derives now relentlessly
from the notion "man." The telltale lines in the Masquerade woodcut that locate wild­
ness in the practices and beliefs particular to one culture, are unthinkable in Bosch
perhaps because he belonged fully to the culture that Bruegel marks as past or primi­
tive, because (I am tempted to say) Bosch still believed in the monsters he painted.
The world is contingent in relation to a faith that is not. St. Anthony occupies the

absolute center of the painting because the devils around him are not advocates of
competing faiths but instigators of apost asy. What Bruegel's markings betray is the
Copernican turn, occasioned by the European Reformation that intervened in the
half century after Bosch's death, and by the great wars of religion that raged in his own
country, that belief itself is contingent on person, time, and place .

Van Mander reports that Bruegel, together with one of his patrons, the merchant
Hans Franckert, "went out of town among the peasants ... to fun-fairs and weddings,
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dressed in peasants' costume, and they gave presents just like the others, pretending to

be family or acquaintances of the bride or the bridegroom.Y The woodcut wildman
has the quality of anthropological field notes. At the same time as the savage becomes
familiarized as peasant artifice, the peasant himself becomes unknown. He is not nat­
ural man, for he possesses art, and thus he appears to be already embarked on the pas­
sage to Bruegel's civility. Yet because h is artifice is transparent, unlike Bruegel's, he
becomes the native of an alternative reality, with its artifice existing side by side with
Bruegel's. Staring out at us not as eyes but as mask, Bruegel's quotidian other bespeaks
the modern conditions. World pictures are contingent, not found but made. Hence­

forth they will be plural.
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PETER G ALI SON

Judgment against Objectivity*

INTRODUCTION: THE BIRTH AND DEATH
OF MECHANICAL OBJECTIVITY

Obj ecti vity is a fighting word. It is lambasted, cherished, hunted, defended; it is real­
ism on Monday, certainty on Wednesday, intersubjectivity on Friday, and truth on
Sunday. C laims and coun tercla ims proliferate: th e natural sciences are objective; the
socia l sciences want to be: archi tecture was in the 1920s. Postmodernism corrodes it ,
and metaphysics may or may not have capt ured its essence. Amid the cacophony of
th ese discussions, the term loses its sense, and becomes little more than a contested
token in battles from the Methodenstreit to the C ulture Wars. In the midst of such
polemics, a reader can be forgiven für having no conception of what might be meant
by claims that objectivity still resides in quantum measurement, democratic polit ics,
and sta tist ical certainty.

Erased in such contemp orary debates about objectivity is its genealogy wirhin th e
conduct of the natural sciences. "O bjectivity" is histor ical. As it is used in the physi­

cal, medical, and biological sciences, objectivi ty is deeply, ineradic ably, a nineteenth­
century category, one bound up with the process of depict ing objects. To get at rhis
visual culture where it most directly in tersects notions of objectivi ty, I will focus on
methods for visually classifying the "working objec ts" of science, rather than , for

example, graph ical representations of h ighe r theoretical struc tures. I want to put aside
th e polemic al abstrac tions about which disciplines have or lack "objectivity." I want
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to ask, instead: How is objectivity pmcticed at th e most rock -bottom level; how is
objectivity employed and mobilized by those sorting out the "working objects" of sei­
ence ?In particular, what constituted an objective pictorial rendition of th e natural world­
how did objectivity function, at specitic times, for scientists who aimed to represent

fossils, clouds, stars, elementary particles, banes, and the electrical activity of the brain?
Nowhere does debate over the classification of such objects come into focus so

strikingly as in the spectacular literary genre of the scien tific atl as. There are atlases of
an atorny, atlases of wounds, atl ases of cells, atlases of clouds, atl ases of elementary par­

ticles, atlases of heads, atlases of peoples, and atlases of stars- in fact, th ere are atlases

of almost any collection of studied objects within seience. Many of these collections
are explicitly called atlases, others handbooks, guide s, or catalogues. But binding them
tagether is the aim of repre senting the basic species of a field of inquirv, usually
addressed to practitioners with the aim of helping to codify existing data and to serve
as the basis for further research.

The claim that pictorial objectivity as revealed through atlases is a nineteenth­
century concept is not to say th at there was no nation of getting a true picture of
nature lang before 1800; of course there was. But elsewhere, Lorraine Daston and I

have used the his tory of scientific atlases and their cognate literary forms to argue that

one earlier ideal, that of attaining pictorial "truth to nature," had little to da with
objectivitv, a nation used in something like its current sense by Coleridge.' Truth to
nature was assoeiated with a set of practices-practices involving massive art ist ic and
scientific intervention by a natural philosopher whose genius vouchsafed the validity
of the move to idealize and correct the unreliable appearances of the given. Individual
items misled-this particular skull "erred," only the plat onized skeleton would reve al
the true form of nature. Individual plants, even ind ividual species contained spurious
elements, distorted by th e oddities of their hi story and the circumstances of their
observation. Look as we might among the objects of the world, they could only suggest
the Goethean Urpflanz or the ideal skele ton "behind" the visible. This struggle to get
at the hidden true picture was not considered at the time to be "objective": the term
emerged onlv in the nineteenth century and, when it did, in opposition to the artistry
of Genius's intervention.

In the nineteenth century-or, more specifically, after about 1830-both the per­
sona of the natural philosopher and the status of pictorial representations of nature
sh ifred. Instead of a transeendental Genius improving or ideali zing nature, th e desired
character of the natural philosopher inverted to one of self-abnegation . Instead of
truth to nature, these seien tists aspired to let nature "speak for itself" through a set of
instrumentalities th at minimized intervention, hamstrung interpretation, and blocked
art ist ic license. More saint-Iike in self-denial than powerful in genial interpretation,
the new scientist of the last two thirds of the nineteenth century set aside the pictorial
revelation of metaphysical truth per se, and aimed, happily, at an essen tially mechanical
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registration of natural objects as they came. But this paper is not so much about this
displacement of the seventeenth- and eighteenth-century metaphysical image (held to
be "true to nature") and its replacement by the nineteenth-centurv mechanical image
(of "objectivity"). Rather, it concerns a second displacement that occurred as the
mechanical image itself increasingly yielded to a third representational strategy predi­
cated on judgment: what I will call the interpreted image, emerging in the twentieth
century. In both transitions, the changing practices of image making were intertwined

with shifts in the moral culture of the scientist-author.
In the case of the mechanical image of the nineteenth century in which "objec­

tivity" first came into prominence, the procIaimed association of automatie practices
and moral self-denial are rife. Two examples are illustrative. The first is from Percival

Lowell, the American astronomer, as he struggled during the first years of the twenti­
eth century to establish the reality of the "canals" of Mars:

Each drawing was made as if I had never seen the planet before; only twice did I
allow myself even to put in afterward the snow accidentally omitted at the time.

About fifteen minutes only was allowed in every instance, so that each drawing
does not pretend to represent all that could be seen on that night at the tele­
scope. They were meant to get as nearly as possible impersonal intercomparable

representations,-scientific data, not artistic delineations.'

After the fact, Lowell could see a great deal that he had not put in the pictures; "snow"
at rhe polar ice caps, for example, was plainly absent from his quick sketches (see Fig­
ure l a). But with pride he reported how he (all but twice) resisted the temptation to
reinsert the missing matter and, by so suppressing his impulse to improve, guaranteed
the objectivity of his representation. These were "scientific data, not artistic delin­
eations," where artistic correction had previously been precisely the guarantor of
Truth. Lowell, in essence, argued that while the artistic delineations might be more
complete and accurate, succumbing to the siren call of art would doom the objectivitv
of the project.

With the collaboration of Carl Otto Lampland, Lowell began, not lang after these
sketches were made, to begin the photographic exploration of the canals. On May 11,
1905, three days after Mars had been in opposition, Lowell and Lampland were able to
capture, on film, the fine lines of the planetary surface. "Thus," Lowell procIaimed,
"did the canals at last speak for their own reality themselves." Speak they mighr, but in
whispers: only one-quarter of an inch in diameter, Lowell's photographs of Mars were
so blurred, gray, and small that, at the time, they could not even be reproduced.' Figure
1b shows the pictures as they appeared in his record book in their original blurry but
unretouched form. Though one prominent British astronomer, A . C. D. Crommelin,
decIaimed that "these photographs did a great deal to strengthen my faith in the
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Fi1{UTe Ja. Perciml LoureU, Ske fCheS of Marsshowing canaIs. )une 13- 15 , /905
(reproduced direcdy from rhe record book) .
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Figure Ib. l...otveU , phowgraplu of Mars, 1905,
courfes y o[ the Lou'eUObSeTt'a fory , Tueson, Arh:ona.

objecnve rcalirv of th e canals," orhe rs looked at rhe same plcrurcs and were struck bv

th eir ambiguirv, In response , 'I desperate Lowell almost succurnbed to artistic rernpra­
rion-he cons tdered havtng a more neutral pan v (his frtcnd und fellow Boston seien­
rist , George R. Agassu) "rerouch" the pic tures so rhe cana ls would he visible in rnass
rcproducrion. Bur Lowell's editors irnmediarelv revolt ed: such rerouchm g would be a
"calamirv . . . as tr would cerrain lv spoil the autog raphic value of ehe phorographs
thcmsclvcs. T hcrc woulJ alwavs be somebodv ro sav rhar rhe resulrs wcre from the
hrain of rhc rcroucbcr.?' This was rhe classtc charge against intervention ; Lowcll
dernurred. arid in rhe end, accuracy, complereness, color, sharpncss, and even rerro­
ducibilitv was sacrificed. Objectivitv would com e firsr.

As Lowell's resrimonv makes clear. the ideal of removing onesclf from th e pictunng
process funct ioned even in the abscnce of thc phorograph. But once photographv was
availablc , it servcd (as Lowell indica red) as a splendid means of breaking th at dreaded
circle of an , Interpretatio n, and personal predilecrion . Both before arid afrer Lowell.
paeans to rhc supen orirv of the phorograph ic over rhe artisnc were cornmonplaces

owgraplu owgraplu owgrapluowgraplu owgrapluowgraplu owgrapluowgraplu

owgraplu owgraplu owgraplu owgraplu owgrapluowgraplu

owgraplu owgraplu owgraplu owgraplu owgrapluowgraplu owgrapluowgraplu

owgrapluowgraplu owgrapluowgraplu



332 PE T ER GA LISO N

within scientific discourse. Let one such instance stand in for many. Here is an early­
twentieth-century clinical atlas of sectional and topographieal anatomy that preserves
the nineteenth century culture of mechanical objectivity.

For the reproduction of their sections Braune and his predecessors were com­
pelled to resort to tracings, hand drawings and engraved lithographic plates, thus
introducing a possible dual source of error. In the present work these possible
sources of error are entirely eliminated by the introduction of photography
throughout. The plates are, therefore, an exact and faithful representation of the
original sections The reason why photography was selected as the medium of
recording . .. was due to the fact that it affords the most faithful reflex of the
originals, and is altogether free from any intermediate sources of error or of possi­
ble idealization from the pen of the artist. '

Drawings were erroneous and artists were prone to idealization; photography was
faithful, and the photographer would reflect the original in nature. Self-evident crite­
ria of reproduction had altered: where the eighteenth-century atlas maker took it as
obvious that idealization was precisely what was called for, by the mid-nineteenth cen­
tury that very move became anathema.?

Objectivity, then, or more specifically mechanical objectivity, was not an inextricable
component of the atlas-rnaking tradition originating in the sixteenth century, but
begins much later in the history of atlas making. Objectivity as it was used at the very
center of scientific work had a birth date in the mid-nineteenth century. Moreover,
the story of objeetivity is a eonjoint development, implieating both observational
praetiees and the establishment of a very specific moralculture of the scientist, In the
first instance, objectivity had nothing to do with truth, and nothing to do with the
establishment of eertainty. lt had, bv eontrast, everything to do with a machine ideal:
the maehine as a neutral and transparent operator that would serve both as instrument
of registration without intervention and as an ideal for the moral discipline of the sei­
entists thernselves. Objectivity was that which remained when the earlier values of

the subjective, interpretive, and artistic were banished. If the makers of the objective
image had a slogan, it might have been: where genius and art were, there self-restraint
and procedure shall be.

As we have seen, proeeduralism and moral self-abnegation persisted into the early
twentieth century, but the pietorial objectivity of atlases soon took another turn. Sud­
denly one begins to see something only seen in the rarest of late-nineteenth-century
atlases-an explicit and repeated call for judgment and interpretation. Within the
first third of the twentieth century, both practitioner and practice altered as the self­
abnegating scientist and the automatic registration began to yield to judgment,
though not at once and not everywhere. This essay explores that turn, beginning with
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an inquiry into the death of the mechanical image and concluding with a sketch of the
interpreted image. Instead of our imagined ninetecnth-century slogan, the twentieth­
century atlas writers might say: at the end of procedure begins judgment.

Elements of older strategies for the depiction of nature persist long after new forms

emerge. Even after the great efflorescence of atlases espousing nineteenth-century
mechanical objectivity, for example, one saw instances of the older, eighteenth­
century "truth to nature" that could onlv be unveiled by genius . Similarly, th e death
of mechanical objectivity was not sudden. Some atlas writers embraced avision of
mechanical objectivity deep into the twentieth century. This is important: the argu­
ment here is not that mechanical objectivity suddenly vanishes during the first third of
the twentieth century. Rather, it is th at during the early twentieth century, the moral­
ized virtue of self-eliminating pictorial practices begins to yield to the moralized

virtues associated with active judgment.
To see concretely an instance of the survival of mechanical objectivity, consider, for

example, the following excerpt from Henry Alsop Riley's 1960 atlas of the basal gan­
glia, brain stem, and spinal cord, which perfectly illustrates the goal of mechanical,

automatic reproduction safe from interpretation:

This process [of hand-based illustration], however, makes the illustration a
purely selective presentation and therefore the user of the atlas is often uncertain
of the exact outline, relations and environs of the structures illustrated. The ad­
vantage of a photograph ... seems to be self-evident. The photograph is the actual
section. There is no artist's interpretation in the reproduction of the structures.'

For Riley, over-selection was the villain. Allowing the author or artist interpretive
autonomy would throw into doubt the reliability of the object depicted. (lf, Riley
claims, artistic interpretation were to be allowed, then the depiction would become
unreliable in its outline, relations, and environs.) Riley contended that hardly anv­
thing needed be said to defend the superiority of photographs. So tightly did the pho­
tographic image bind itself to the object that he could conclude: "the photograph is
the actual section." Automaticity welded the image to the object until they stood as
one; resemblance became identitv,

Still, by this late date in the mid-twenrieth century, such an unblinking faith in the

photograph could not be sustained completelv, and Riley readily conceded that stain ­
ing was not completely targetable to a specitic part of the specimen-his photographs
revealed the irregularity of even the best and most technically skilled staining. Alas,
even occ asional scoring (from cutting) of th e sarnples could be detected. Nonetheless,
Riley judged th at this photographic procedure ensured that "the accuracy and reliabil­
ity of the photographs makes up for at times an inartistic appearance;" where being
inartistic was a right-handed criticism (rather than a left-handed compliment) . Like
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Riley, the authors of a 1975 Hand Atlas dismissed the artistic in favor of mechanieally
objective reproduction: "the authors have provided more realistic illustrations bv sub­
stituting the surgeon's camera for the artist's brush.?" On the mechanical-objective
view, realism, accuracy, and reliability all were identified with the photographic.
Nature reproduces itself in the procedurally produced image; objectivity is the auto­
matic, sequenced production ofhomomorphic images from the object of inquiry to the
atlas plare . Photography counted among these technologies ofhomomorphy; its irnpor­

tance was in underwriting the identity of depietion and depieted.
But if mechanical objectivity survived into the twentieth century, it did come to be

supplanted across a myriad of scientific fields. My interest is not on extra-scientihc
attacks on objectivity, but rather on the practices used within laboratory and field
inquiry to establish matters of pietorial fact about the basic objects of many scientific
fields. Für here in the atlases, handbooks, surveys, and guides we are in a central terri­

tory of science, far from the speculative frontier of elaborate new theories. In these
compendia of pietures the simple (even simplistic) nineteenth-century model of pic­
tures grounded in mechanical objectivity came under the fire of judgment.

JUDGMENT AGAINST OBJECTIVITY

Starting in the early twentieth century, atlas-making scientists began celebrating their
use of judgment and interpretation in the production of systematic images of nature.
No longer were scientists lionized for their self-abnegation, and their tools celebrated

for the ability to present nature "in her own language." Gone too is the ferocious
denial of any peculiarly human assessment of evidence. Suddenly, in field after field,
atlas makers articulated a new stance toward representation, one that frankly set aside
the hard-won objectivist ideals of absolute self-restraint and automaticity. Listen, für
example, to Frederic A. and Erna Gibbs, who launched their compendious Atlas o[
Encephalography (1941) with the proclamation that:

This book has been written in the hope that it will help the reader to see at a

glance what it has taken others many ho urs to find, that it will help to train his
eye so that he can arrive at diagnoses [rom subjective criteria. lO

Surely there are exceptions to every rule, but let us put it this way: in the hundred­
odd-year history of late-nineteenth-century scientific atlases one finds scarce evidence
of such an utterance, and few that espouse so explicitlv the subjective as a necessary
part of scientihc depietion.

Could it be that the Gibbses simply did not und erstand the way "objective" and
"subjective" had been deployed by the mechanical objectivists of the previous hundred
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years? Could they be "talking past" those who deplored the subjective? No, the Gibb­

ses understood full well the pictorial practice of mechanical objectivity, And they
emphatically rejected it, as is clear from the continuation of their explanation:

Where complex patterns must be analyzed, such [subjective] criteria are exceed­
ingly serviceable. For example, although it is possible to tell an Eskimo from an

Indian by the mathematical relationship between certain body measurements,

the trained eye can make a great variety of such measurements at a glance and

one can often arrive at a better differentiation than can be obtained from any

single quantitative index or even from a group of indices. It would be wrong,

however, to disparage the use of indices and objective measurements; they are

useful and should be employed wherever possible. But a "seeing eye" which

comes from complete familiarity with the material is the most valuable instru­

ment which an electroencephalographer can possess; no one can be truly compe­
tent until he has acquired it.!'

In this context "Indices" and "objective measurements" are closely connected. Fourier

transformations, auto-correlarions, and other attempts to parametrize the complex

spikes and wave patterns of the electroencephalogram were positioned precisely as

alternatives to the "subjective" criteria. The Gibbses' vaunted subjectivity is not,

however, areturn to the long-abandoned "truth to nature." Where in the mid-1800s

mechanical objectivity was counterpoised to the genial intervention in nature to pla­

tonize, perfect, average, or derive the Urpflanz behind the earthly plant, the procedure

accompanying interpreted images was to be far different. Instead of Goethean genius,

and in place of proceduralist, bureaucratic self-denial, now the scientist invoked judg­
ment based on familiarity and experience. The Genius revealed the true image of nature;
the trained expert offered apprentices the means (through the "trained" or "seeing"
eye) to classify and manipulate.

Some twenty years later-in a 1950 preface-the Gibbses produced a new edition

of their 1941 Atlas, expressing the same anti-objectivist sentiment in somewhat differ­
ent language:

Experimentation with wave counts ... and with frequency analysis of the elec­

troencephalogram ... indicate that no objective index can equal the accuracy of

subjective evaluation . .. if the electroencephalographer has learned to make

those significant discriminations which distinguish between epileptic and non­

epileptic persons. Accuracy should not be sacrificed to objectivity; except for

special purposes analysis should be carried on as an intellectual rather than an
electromechanical function."
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"Accuracy should not be sacrificed to objectivity ." In this astonishing sta temen t-s-aston ­

ishing from the perspective of mechanical objectivity-we see the epistemic footprint
of the new, mid -twentieth century's regime of the interpreted image. How different
this is from the reverse formulation of mechanical obj ectivity: that objectivity should

not be sacrificed to accuracy. One thinks here of Erwin C hriste ller's ins istence in his

Atlas derHistotopographie gesunder und erkrankterOrgane (1927) th at "[it] is obv ious that

drawings and schemat a have, in many cases, many virtues over those of photograms.

But as means of proof and objective documentation to ground argumentation [Beweis­
mittelund objektive Belege für Begrunde] photographs are far superior."l l In the search for

such objektive Belege, advoca tes of mechanical object ivity, roughly from th e 1830s to

the 1920s, were willing to sacrifice the color, sharpness, and texture of scien tific repre­
sen ta t ions for a merhod that took the brush from the art ist's hand and replaced it with

instruments. In his time, Lowell's tiny, blurry, black-and-white photographs counted
for more than artist ic renderings, even if th e latter would have been sharp, complete,

reproducible, and in color. For advoca tes of judgment like Gibbs and Gibbs, it was

equ ally obvious that the "autograph ic" automa ticitv of machines, however soph ist i­
cated, was no lon ger an acceptable substitute for the profession al, practiced eye.

In their radical devotion to mechanical means and their protestation of innocence

against the charge of intervention, one senses in nineteenth-century atl as writings a

certain defensiveness, a nervousness before the charge that the phenomena were not
actually out th ere, but instead were th e mere projections of desires or theories. For

Gibbs and Gibbs, that acute anxiety is not present; the idea that the phenomena

might be a "mere projection" is simply absen t. At one level, this transition from a stri­
dent objcctivism to a confid ent culture of scien tifi c judgment should not surprise us.
We know from a wide variety of excellent studies that throughout Europe and th e
United Stares, the mid to late nineteenth century was preci sely the period of maximal

scientific institution building, the time when amateur societ ies coalesced into major
state and privarely financed fixtures.14

These last dec ades of the nineteenth century were, institutionally, yea rs of transi­

t ion, during which the persona of the scien tist was itself shitring. On the outside,

the weighty buildings of the new scien tific buildings were hybrids, crossed between

neoclassicism and ninet eenth-ccntury factory design. Inside the walls, and in the

self-image of the inv estigators themselves, the interior world celebrat ed the values

associated with precision, accuracy, and self-abnegat ion ." In this period of rapid insti­

tutional expans ion and reformulation of the role and proper comportment of the

scien tist , it is perhaps not surprising that while these new investigators aim for the

durable results of exactness, they were still defen sive about their new statu s. (Should
one already call thern professionals, train ed experts, or following Timothy Lenoir, Bi!­
dungsburger?) Even as the great brick and stone buildings arose across Berlin, London,

Washington, and Paris, laboratory scie ntists embarked on a nearly fan atical effort
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to establish their bona fides (in which the epistemology of mechanieal objectivity

played apart) . Only after the institutions themselves had completed the bulk of their
construction and the category of the investigator had stabilized does one see the
emergence of the more assured ethos that characterized trained experts (with their

epistemology of learned judgment}.
Reading on in the Gibbses' 1941 Atlas, one finds, too, a contrast that would have

been unimaginable within the earlier atlas-writing tradition of mechanical objectiv­

ity: they oppose an "intellectual" approach to one that is (electro)mechanieal. Such a

clash again signals a changed vision of who the scientist is. No longer most admired for

a saint-Iike (or bureaucratic) self-restraint or an ability to become part of a machinie

order transmitting nature undistorted, the scientist now emerged as an intellectual.

Neither the eighteenth-century Genius nor the nineteenth-centurv lay ascetic, the

scientist of the twentieth century entered as expert, with a trained eye that could per­
ceive patterns where the novice saw nothing. The "practieed eye" emerges, for exam­

ple, in geology as well-in atlases, for example, such as Oelsner's 1961 mineralogical
study that trained the budding geologist to sort microseopie ore samples. Reflectivity,

Oelsner noted, depends crucially on the polishing of the surface, so "beginners using it

can often make gross errors." Color too is susceptible to "remarkable misinterpreta-
. " 'I h h h ired a " ienced ,,16nons unn t e neop yte as acquire a very expenence eye.

Emphasizing the activity demanded of the picture user, the Gibbses went on to

liken the development of skills needed to "read" an encephalogram to those required

to read a new language bearing an unfamiliar alphabet and a different script. True,
they acknowledge, encephalography is not simple to master, but with three months

of practice, they promised 98 percent accuracy bv an average person. I? The expert
(unlike the Genius) can be trained; and (unlike the machine) the expert is expected

to learn-to read, to interpret, to draw salient, significant structures from the morass
of uninteresting artifact and background. As another encephalographic atlas (from
1962) put it, "the encephalogram remains more of an empirical art than an exact sei­
ence."18Strikingly, this advocate contrasts empirical art with exact science. Here, the
"ernpirical art'' does several things: it first identities that portion of the wave train that
is "regular"-unlike automatie methods that ploddingly must examine each fragment,
the eye quickly assesses some portion of the signal as "regular" or "typical." Second,
the unaided eye finds "patterns" (which the author inserts into quotation marks). In

part, this frank admission of the craft nature of encephalogram reading ties the debate

over objectivity to the practice of dinieal medicine. But the supplanting of the auto­

matie by the judgmental extends so far beyond the dinical-into the domains of geo­

logy, particle physics, and astronomy-that one cannot rely on the specitic history of

medicine to account for the new emphasis on an active reader.

Before leaving the call of these atlas writers for an "ernpirical art," return for a

moment to the analogy used by the Gibbses in 1941 for their new judgment-based
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readin g: rhe practice of makmg a dtsrincrion between an Eskimo and an Indian hy
an un-self-conscious process of toralisric recogni tion. In this erhnological simile one
has a rherne rhat emerges quite widelv, not only rhrough Gestalt psvchological con ­
cem wit h holistic cogntnon , but rhrough the wider (and not unrel ared} preoccupa­
tion wuh matters of race in the 1930s and 1940s.19 judgment as an aet of perception
and cogn it ion seems ro be assoclated with a picture of reading thar is both anti­
algorithmic and anrimechanisric. [udgment in some sense srands as opposed to a
fragmenred building-up, to a mechanisttc assemblage, and to an aurornated, protocol­
driven ser of procedu res. [udgment must be acq utred laboriously, but u is a labor of a
very different sort from rhar of the nineteenrh-cem urv rnechanical objec tivist. Inter­
preted Images carried force not through the labor behind automarlon , self-regisrrarion,
or absolute self-restrai nt, but through tbe expert training of thc eve.

Conside r an adas locared (hrerally) light vears from rhe human brain, W. W. Mor­
gan, Phil ip C. Keen an, and Edith Kel lman's An A lias of SteUar Specrre from 1943. (See

Figures 2a and 2h.) Here the aurhors ser out a classificanon of stars in the 8-12 magni -

Figure 2a. "SuJ:lt'Tgianu AO-FO," plale 10 [Tom Morgan, Keencn. and KeUman ,
An Atlas ot Srcllar Srecrra (Chicago; Unit>ersiry01 Chicago Press, 1943) .
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Figure 2b. "The CepheidVariable XCygni," plafe 39 {Tarn lhe samealias.

tude range based o n their spccrra. The werk was carried out with a o ne-prism spect ro­

graph atrache d [0 a 40·inch refracring relescopc . Plarcs wcre then sorted accordlng [0

a rwo-dtmcn sional system: on orte axis srood rhe speerrum (based. for examplc, on rhc
inrensitv of the hyd rogen ltncs), yiclding rhe swr type (0 , B, A. F, G, K, M, R, N, 5 ),
anJ o n the o thcr axls stood the lum inosity (ranked bv d ass I- V, progressm g frc m rhe
dimmest to th c brigh resr) . In practical rerrns. rhe astronomers firsr detcnnined a rough
type, an "cvcball" csrim ate of the category of a given specrrum-c-say A2, a variant of
rhe Ba vpe. Secend. using paralla x rneasurements to fi x rhe d tsrance [0 the star, they
found rhe srar lurnmositv, W ith thc luminosirv in band thev could rhen compare thc
candidare star speerrum with previouslv esrabl ished spectra of simllar lumtnostrv,

Marehing rhc candid ate speerrum against prev louslv sorred specrra fo r BI, B2, and

83 then fi xed the precisc classification, whic h migh t wcl l not be B2 afrer all, bu t
rather BI or B3 (rhc fi nal classification rarely diffcred from rhe rough esrimare by morc
rhan thar).

Tbc process of idennfying a star as, sav, a 82 dass V srar mighr seern purcly roun ne,
rhe kind of sorttng [hat might just as weil be effected bv an auto mat te svsrem. Not so ,
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said Morgan, Keenan, and Kellman: "There appears to be, in asense, a sort of indefi­

niteness connected with the determination of spectral type and luminosity from a sim­

ple inspection of a spectrogram. Nothing is measured; no quantitative value is put on
any spectral feature . This indefiniteness is, however, only apparent.Y" Here is an inter­

esting and important claim: the qualitative is not, for being qualitative, indefinite. Again

and again, one sees this cluster of terms now in the ascendent: what is needed is the

subject ive, the trained eye, and an empirical art, an "intellectual" approach, the iden­
titication of "patterns," the apperception of links "at a glance," the extraction of a

"typical'' sub-sequence within a wider variation. Reflections like these point to the
complexity of judgment, to the variously intertwined cr iteria that group entities into

larger categories defying any simplistic algorithms. But for Morgan, Keenan, and Kell­

man the complexity and nonmechanical nature of this identificatory process does not

vitiate the possibility of arriving at an appropriate and replicable set of discrimina­
tions. Ir may take judgment to sort a BI from a B2, but such judgments can be unme­

chanieal andperfectly definite.

What the observer does, according to the authors, is to combine a variety of consid­

erations: the relative intensity of particular pairs of lines, the extension of the "wings"

of the hydrogen lines, the intensity of a band, "even a characteristie irregularity of a

number of blended features in a certain spectral region." None of these characteristics
could be usefully quantified ("a difficult and unnecessary undertaking"). The root

problem is one that has long vexed philosophers: "In essence the process of classifica­

tion is in recognizing similarities in the spectrogram being classified to certain stan­
dard spectra.l'" Of what do these "similarities" consist ?

Recognition cannot be grounded in the application of algor ithmically fixed proce­
dures; any such att empt would be cumbersome at best, and at worst, would ultimately fail.
Our stellar spectroscopists continue with the by-now-familiar appeal to the physiognomie
Gestalt :

It is not necessary to make cephalic measures to identify a human face with cer­
taintv or to establish the race to which it belongs; a careful inspection integrates

all features in a manner difficult to an alyze by measures. The observer himself is

not always conscious of all the bases for his conclusion. The operation of spectral

classification is similar. The observer must use good judgment as to the definite­

ness with which the identification can be made from the features available; but

good judgment is necessary in any case, whether the deci sion is made from the

I f biecti 22genera appearance or rom more 0 jecn ve measures.

Note that, like the Gibbses, these sta r atla s authors contrast judgment with object iv­

ity, where objectivity is used quite clearly in the sense of mechanical objectivity : fixed,

spec itiable criteria of evaluation. But, for both twentieth-centurv picture classihers,
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"mere" objectivity was insufficient. G ood judgment could be pred icated on no such
hard and fast rules of engagement.

Cl assifying (jud ging) by lum inosity was by no means simple, and illustrat es th e
complex way in wh ich judgment had to be deployed. Certa in lines or blends of lines
might serve as a basis for calibrating stars relati ve to a standa rd in one spectral group;
in anothe r it might be useless-the line s might vary hardly at all. Dispersion in th e
spectrogram- the spreading of spectral line s on the plates-also varied for different
spectral types. So long as one used plat es of low spectrograph ic dispersion , hydrogen
lines varied with absolute magnitude in stars of type B2 and B3. In high-d ispersion
plates th at separated the "wings" (outlying portions of th e broaden ed spectral line)
from th e central line , th e wings were frequently no longer visible. And since it is th ese
wings that vary with the absolute magnitude, when th ey are not visible th e remaining
line looks much th e same whether th e star it issues from be a dwarf or a gian t. Con­
versely, th ere are lines visible in th e high-dispersion plates that are invisible at lower
dispersion. According to the stargazing spectroscopists: "T he se considerati ons sho w
th at it is impossible to give definite numerical values for line rati os to define luminos­
ity classes. It is not possible even to adopt cert ain criteria as standard, since different
cr iteria may have to be used with different dispersion." Variati ons like th ese made it
impossible to spec ify a one-s ize-tits-a ll rule bv wh ich to classify: "the investigator must
find th e features wh ich suit his own dispersion best. ,,21

One has here a subtle and interesting confluence of phenomen a: on the side of
the spectra themselves th ere is variat ion th at precludes naive rule following. On the side
of the observer, th ere is a peculiarly hum an ability to seizepatterns, and th erefore to clas­
sify even when our algorithmic forms of reasoning fail. Subjectiv ity becomes an impor­
tant feature of classification because th e objects do not hold universal essent ial properties
and because it is within our species' nature to be able to classify th em un ivalcntlv

In sum, Morgan, Keen an, and Kellm an draw our atten tion to four featu res of judg­
ment: First, th ey emphasize th at classifica tion involves th e establishment of similarity
relati ons, and that th ese similarity relati ons (e.g., of luminos ity ) cannot be specified in
terms of a fixed set of standa rd criteria (e.g., line-inten sity rat ios given for all spectral

•
types). Seco nd, the evaluative process of studying stellar spectra (like th e evaluation
of "race") is not ne cessarily a conscious one. With a glance, in a flash of recogn ition,
one sees th at a sta r is "rac ially" a B-class rather rha n an F-class en tity. Third, th e
cognitive process at work in interpreted images is represented as holistic, and it is pre­
cisely this holism ("decision made from ... gene ral appearance") tha t stands in con­
trast to the "objective measures" of mechanical images (whi ch were piecemeal as weil
as mech ani cal). Fourth and finally, nothing in the process of judgment is necessarily
vague or ind efinite-it is an error, th ey argued, to suppose th at quantitative measures
(even were th ey applicable) are th e on ly way to a determ inat e classificati on. All four
of th ese distinguishable feat ures of judgment seem to be captured by the autho rs'
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racial-facial simile, and its contrast to quantitative and algorithmic assessment.
(Though further discussion would take us too far afield, note that Wittgenstein, too,
introduced his version of the racial-facial metaphor, "family resemblance," in the early
1930s precisely to capture a judgment-based, non-mechanical conceptual grouping.)

It might be thought that the atlases that foregrounded judgment differed in subject
matter from earlier ones grounded in mechanical objectivity. Perhaps (it might be
thought) it was just the twentieth-century material itself that in some way demanded
judgment, where the subject matter of the nineteenth century required the objectivity
of machines. This cannot be the case. There are nineteenth-century X-ray atlases that
aspired to mechanical objectivity, and twentieth-centurv X-ray atlases that relied on
judgment; there were anatomical atlases of mechanical objectivity and there were
altogether comparable twentieth-century anatomical atlases predicated on judgment.
Stellar spectra atlases provide a perfect instance of this continuity of topic and sharp
break in the mode of categorical classification. For as we have seen, the Morgan,
Keenan, and Kellman atlas argued for judgment over objectivity, root and branch.
Strikinglv, the atlas that Morgan et al. explicitly identified as a direct predecessor was
that of the Henry Draper Catalogue of 1918, a volume that quintessentially espoused
the image-rnaking goals of mechanicaI objectivity. To make the contrast as sharp as
possible, it is worth pausing for a moment to consider that predecessor volume.

The stunning Henry Draper Catalogue included the classification of some 242,093
spectra from 222,000 stars. lt was an opus designed from the outset to last forever: the
preface even assured the reader that "various authorities" expected the printing paper
itself to be "practically permanent." Edward Pickering (director of the Harvard Obser­
vatory) began his preface: "In the development of any department of Astronomy, the
first step is to accumulate the facts on which its progress will depend." Nowhere did he
expound on judgment as necessary to classify the spectra or on the absence of univer­
sal criteria of selection, or on the role of preconscious cognition. On the contrary.
Pickering's preface to the Henry Draper Catalogue celebrated the use of scientific
management and mechanical objectivity, These were so "automatic" that they were
held to be suitable for a replaceable set ofhardworking (female) assistants of whom an
"average" of five were at work at any given time over four years. i"

The practice of employing women to do astronomical calculation and classitication
can be, and has been, read as a labor-historical chapter in workplace history.25There

are, it seems to me, two further elements that bear on the epistemic status of factic­
ity itself. First, in nineteenth-century mechanical objectivity the very possibility of
employing "unskilled" workers served as a tacit guarantee that these data were not
the figment of a scientist's imagination, or the results of a preexisting philosophical
commitment. In this respect, the workers were identified with the machines, and like
the machines in their "ernptiness" they offered a transparency through which nature
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could speak.i? Second, beyond their supposed "lack of skill" warnen workers were pre­
sumed to offer a "natural" predilection away from the grand speculative tradition.
Occasionally, in the context of mechanical objectivity, this presumption conveyed the
highest praise. Annie Cannon, who coauthored the great Henry Draper Catalogue
with Edward Pickering, was hardly a "mere" computer-it was she who modified and
rearranged the older star spectrum classification (A, B, C, etc .) into the long-lived
Harvard system of spectral classification. It was also Annie Cannon who showed how
these species could be rearranged to display the spectra in a continuous fashion. But it
was precisely for her deliberate abstinence from theorizing that she was esteemed by
her contemporaries, as is clear from the characterization of her written the year of her
death in 1941: "Miss Cannon was not given to theorizing; it is probable that she never
published a controversial ward or a speculative thought. That was the strength of her
scientific work-her classification was dispassionate and unbiased.?"

Both the Henry Draper Catalogue of 1918 and Morgan et al.s 1943 atlas on the
same subject handled stellar spectra. But where the later authors saw the irreducible
need for judgment, Pickering, Cannon, and their epistemically ninereenth-century
staff had viewed their ideal atlas as planted on the firm ground of scientific manage­
ment and mechanical objectivity. So despite Morgan et al.s use of the Draper cata­
logue---despite their similarity of subject-the framing of the two projects was quite
different. Here and elsewhere, in domain after domain, objectivity, facticity, and sei­
entitic management yielded to a new world of sorting nature in which judgment, sub­
jectivity, artisanal practice, and theory were heralded as vital to the scientific project
of visual classification.

Atlases of the mid- to late twentieth century, unlike those of the mid-nineteenth,
began to be explicit about the need for subjectivity, as in the atlas of Normal Roentgen

Variants that may Simulate Disease (1973): "The proof of the validity of the material
presented is largely subjective, based on personal experience and on the published
work of others. It consists largely of having seen the entity many times and of being
secure in the knowledge that time has proved the innocence of the lesions.Y" Such a
spectrum of the normal required exquisite judgment and extensive clinical training.
It built on the farnaus 1939 treatise of Rudolf Grashey (Typische Röntgenbilder vom
normalen Menschen), an early call for interpreted images, by means of which the author
sought to ernpart to his readers a sense of the limits of the normal. Ta Grashey, photo­
graphs were "Steckbriefe" (wanted posters) that told the radiologist where the territory
of the pathological began." Again, one sees interpreted exemplary images analogized
to the recognition of a suspect, "other" face.

In particle physics one finds the same kind of argument as that advocated by the
Xvray master Grashey: the atlases are there to teach the range of what is known in
order to highlight the unusual. In physics, however, the "pathological" becomes the
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FigHTe 3. "The First V-Particle," plate 103 [rom Rochester and WiLmn ,
C loud Charnbcr Photographs (New York: A cademic Press, /952) .

rare and unk nown spec ies of par t icles, and rhe "normal" becomes thc known mstances
of part iclc produ cnon and dccav, P. M. S. Blackctt . one of rhe grear cloud-chaml-cr

phvsicists of British ph vsics. aurhorcd thc forcword (0 G corgc Rochcsrcr's 1952 Cloud
ChamberPhowgraphs (see Figure J ), in which he put it this wav:

An imporranr srep in any mvesng arton using [rhe visual rechniques] is rhe inte r­
prctanon of a phorog raph, otten of a cornplex phorograph, and th is involves the
abilirv ro recognue qui ckly man y different tvpes of sub-atomic eve nts. To acquire
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skill in interpretation, a preliminary studv must be made of many examples of
photographs of the different kinds of known events. Only when all known types
of event can be recognized will the hitherto unknown be detected."

Learning to recognize the novel was a matter of training the eye, whether to pick malig­
nant lesions from normal variations, or to extract a kaon from a background of pions.

Whether one was dealing with pions, skulls, hands, lesions, stellar spectra, heart­
beats, or brain waves, the problem was the same. Automatically sorted pictures,
by thernselves, were no longer enough. According to an increasing number of mid­
twentieth century atlas makers, more than mechanical images were needed. Only
interpreted images-interpreted through creative assessment, unconscious pattern
recognition, guided experience, and holistic perception-could be made to signify,

Only through individual, subjective, creative judgment could pictures transcend the
silent obscurity of their raw form. Only the judging eye could pluck the pathological
lesion or the previously unseen meson from the tangled pictorial world of "normal
variations."

THE ART OF JUDGMENT

Bearing in mind the twentieth-century demand for judgment of images-from elec­
troencephalograms to stellar spectra-one can now come back to our (by now) long­
familiar relation of surgeon to medical artist. But where, in the 1800s, our surgeons
swore that they policed every line, every dab of color for accuracy, or sought the pho­

tographic as an explicit means of avoiding the need for such surveillance, after the
1920s one begins to uncover a very different relation between scalpel and sketch.
Here, in a 1968 Atlas of Precautionary Measures in General Surgery, Ivan Baronofsky
reports, without apology, on the active measures taken by "his" illustrator, Daisy Stil­
well, "one of the finest artists in the medical field." He adds: "This accomplishment
might be sufficient were it not for the fact that Miss Stilwell is a superb interpreter. Ir
would have been simple for her merely to act as a camera, but instead she brought out
the features rhat justified rhe picture.":" In the nineteenth century, being likened to
a camera had been the highest praise . The artist's autonomy and interpretive moves
were powerful threats to the representational endeavor, threats the camera alone
could quell. For Baronofsky, being a "mere" camera carried only opprobrium. To be
able to interpret was the key; judgment made it possible to sort the significant elements
that "justified the picture" from the background. Mere camera-enabled naturalism was
too blunt to reveal what the atlas makers and readers wanted to see.32

Baronofsky was not alone. lohn Madden's 1958 Atlas of Technics in Surgery did not
hesitate to underline just how far representation stood from the surgical theater: "In
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illustrations, the incisions never bleed and the clamps and ligatures on the cystic and
superior thyroid arteries never unlock or slip off. Furthermore, postoperative cornpli­
cations do not occur and there are no fatalities ." Bloody ineisions and slipping liga­
tures were the human side of the operating room, hospital-floor pragmatic realism
barred from a representational realism founded on judgment:

In the preparation of the Atlas the importance of having the medical artist pre­
sent at each operation was stressed. lt is only in this way that one may obtain in
the illustrations anatomie realism and the creative interpretation of the artist.
Only those operations that were witnessed by the medieal artist are depicted."

In pursuit of this "anatomie realism," the artist would sometimes witness three or
four surgieal procedures, with the goal of obtaining a logical visual exposition with
no "jumps." To obtain that realism, Madden (like Baronofsky) was perfectly willing
to eschew the mechanieal objectivity of the camera, and was more than willing­
enthusiastic, even-about the adoption of the "medical artist" whose "creative inter­
pretation" offered an accuracy, arealism, that more automatic procedures could not
match.

No polieing of the artist, it seemed, was desirable in these various twentieth­
century atlases. (How different Madden and Baronofsky are from [ohannes Sabotta,
whose famous tum-of-the-century work, Atlas and Textbook o[ Human Anatomy,
denounced woodcuts as not "true to life" precisely because they left "entirely too much
to the discretion of the wood engraver"-a discretion that photomechanieal repro­
duction would stop cold.r" As Wittgenstein, Madden and Baronofsky insisted, it was
just the artist's ability to extract the salient that rendered a depietion useful.

The identification of the salient by the self-confident anatomist, surgeon, or seien­
tific illustrator is far from the metaphysical "truth to nature" image extracted by
Genius. Goethe, Cruveilhier, Alabinus, and Soemmerring never had as their aim the
use of exaggeration or highlighting to facilitate recognition, classification, or diagno­
sis-they were after a truth obscured by the imperfections of individual appearance.

Emphasis in the interest of operational success is a long way from perfection in the
interest of metaphysical truth.

One 1954 atlas celebrated the choiee to maintain drawings over actual X-ray pho­
tographs in pursuit of this operational and diagnostic truth:

The publisher has done well to retain the original illustrative sketches. A draw­
ing can show so much better the features one is trying to emphasize than the best
chosen original roentgenogram. And of course it is such ideal abstractions of
sought-for morbid changes that one carries in one's mind as one searches the flu­
oroscopic screen for diagnostic signs"
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Interpolation, highlighting, abstraction-all were subtle interventions needed to

elicit meaning from the object or process and to convey that meaning in the represen­
tation itself. The images of judgment are neither those of truth to nature nor those of
mechanical objectivity.

Even where the object itself is as unchanging as the visible face of the moon, accu­
rate representation was a task of monumental difficulty long after the development of
the camera. In 1961, V. A. Firsoff published his Moon Atlas, and the difficulties of
extracting realism from the vagaries of moment-to-rnornent astronomical appearances
were all too apparent. [udgment, individual judgment, could not be eliminated:

Nobody who has not hirnself attempted to map the Moon can appreciate the dif­
ficulties involved in such a programme. The lights and shadows shift with the
phase and libration and can alter the appearance, even of a clear-cut formation,
almost beyond recognition. Thus every region has to be studied under different
illuminations and a true picture of the surface relief built up step bystep . To some
extent the result must needs be one of individual judgrnentr"

Representation need not be homomorphic.f That is, the pictures we construct from

the world need not correspond in form to something one has seen-or even could see
were one to be somewhere else (or even were one to be much bigger or smaller than
our given human size). Population density maps, for example, use the visual to express

a phenomenon that might otherwise have been presented in tabular form. For the
physical sciences such non-ocular representations as tables serve frequently in all
branches of theoretical and experimental work, and such illustrations arc often the
highly processed output of a computer that has not only stored reams of data but
manipulated them in controllable ways. When Robert Howard et al. composed their
Atlas of Solar Magnetic Fields in 1967 (see Figure 4), they had to choose how much to

"smooth" the data as they grappled with different observations. Even here, in this most
physical of the sciences, the role of objectivity is frankly contested by aresurgent sub­
jectivism tied to the twentieth-century emphasis on judgment and interpretation:

Considerable experience in the handling of the magnetograms has made us cau­
tious in our approach to their interpretation, but for those unfamiliar with the
instrument the variation in the quality of the observations can be a great handi­
cap. For this reason we decided that the best way to make the information avail­
able was in the form of synoptic charts, which represent a somewhat smoothed
form of the data.

Inevitably many decisions had to be made concerning what were or were not
real features on the magnetograms. Naturally there is a certain subjective quality
to these charts.38
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FiguTt 4. "Rotation J4J7 . August-Seprembt-r. J959 ." {TOm Houmd eral.•
Atlas of Solar Magnet ic Fields. 1967. Courresy o{the Obsen.'atories

o{the Camegie Institution o{Washingron . D.C .

Deci sto ns arc acnve . and as such would have had no placc wirh in the fundamen ta llv
passive ca tegorv of nineteenrh -centurv mechanical o bjec tiv uy.

G erhart Sc hwarz (from the C hrome Disease Cen ter of New York Medtca l College).

collaborating with Charlcs R. Golrhamer (van Nuvs. Ca bfomia ), also had an acnve,
amstlc concepnon of pietonal producnon. Togerher rhese rwo radiologisrs tcamed up
to producc a t965 Rön tgen atlas of rhe human skul l. Bv rhi s time. rhe aurhc rs argucd,
rhe d iscipline had ad vanced [ 0 thc po int where farnilia ntv with normal skull rad iologv
co uld hc sirnplv assurncd as background knowledge: now radiologist. ortbopedle sur­
geon, dental surgeon. neurologist. ncurosurgeon , o rolarvngologisr, and foren sie spe­
cialist ncedcd not norrnalirv but tbe vana nts and pscudo lestons rhar could "vcx'' cvcn
rhe expert. Several stmultaneo us dcrnand s mad c the rask complcx. fi rst , Golrha mer
and Sc hwarz waured not a "facsimile '' but "a rheorencal composirc of manv d ifferent
skulls, con raining morc rhan one hundred variants and pseudo lcstous on each peinred
plarc." Secend. rhc authors insisred on prints ar least of acruul Si2C. some cven larger
than lifc. T hese two constraints, coupled with the "profusion of na tu re's vananrs''

promi scd 1O ovcrwhclm an y possible text. W hat to do ! "Ir was rhc n rhat Dr. Gelt­

harner suggested that we migh r reprcduce all radiographs by hand." Eren lhouRh ehe
X rays already exis ted, draU'inRs would be creased. l r was a move unimaginable scvcn tv­

fi ve yea rs ca rlier: afrer rhe hard-won st rugglc ro cxtrac r a phorograph of Mars. can o ne
concc ivc of Lowell reverti ng to a hand -produccd ima ge when he had a photograph
available ! Reallsm (in this rnid-twennerh-cenrurv con rexr] dld not aim at the rctlex­

ivc corresponde ncc of nature wu h reprcducnon, bur rather at thc half-tone drawing
that interpreted part icular radiographs.N
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Golthamer, though he was (on hi s own acco un t ) "an expert painter with many

awards to hi s credit" could not produce a "sufficiently realistic" rendering, nor could

Schwarz. Finall y, with the aid of the art dep artment director of the C ollege of Physi­

cians and Surgeons, they met with success; the volume represented the combined efforts

of two other artists (Helen Erlik Speiden and H arriet E. Phillips) . Once the art ist ic

technique (and art ist ) had been perfected, a more subtle set of concerns arose , issues

that get at the very he art of the problem of objectivity in its struggle with jud gment:

The question as to how true to nature the image should be arose for more than

one rcason. Our initial intention was to make the plates look as "natural" as pos­

sible, depicting the normal vari ant , or pseudo-lesion , as true to its appearance on

an actual radi ograph as the artist 's sk ill could achieve it. However, afte r our first

plat e h ad been drawn in this mariner, we came to reali ze that painstaking cop y­

ing of nature was not the purpose of drawings in an anato mic atlas . In many

instances, a normal vari ant, depicted "naturally," re rna ined invisible exce pt to

the trained eye of a specialist wh o was familiar with the lesion to begin with.

Reading the cornpletely "natural" plates turned out to be an exe rcise in "redi s­

covering" lesions, rather than viewing them. Since a laborious search for lesions

in an atlas was surely netther de sirable nor practicable, this "natural" manner of

graph ic presentation would h ave missed the point altogerhe r. We becam e con­

vinced that our at las would gain proportionat ely in usefulness the more each

lesion co uld be made to look so obvious that a reader would recognize it insrantly

and without effort .40

To bring out the pseudo lesions, the authors depicted foramen lacerum "naturally" sub­

dued, and emphasized n ormal variants and pseudo lesions by "sligh t optical distor­

tion. " "T he lesson we learned in preparing the plates for the at las was that n ature may

be depi cted realisticall y only by setting off the uncommon an d unusual aga ins t the
background of the 'natural' an d common.,,41

If ever one needed evidence that mechanical ob jectivity had broken down it is

here: the enemy of the "natural" (Schwarz and G oldhamer 's terrn) had become the

"re alisti c" (see Figure 5) . The real emerged from jud gment, and the mechanical tr ans­

fer of object to representation ma y weil be natural , but the n atural was no longer

desired. Differing both from the genial improvement of the found object and from the

objec t iv ist 's mechanical reproduction of the found object , the interpreted image is

some th ing n ew. Manipulat ed to build on the natural, but to bring out features throu gh

understanding, the twentieth-centurv image embodies professional experience; it is

the pictorial presentation of the trained eye . A new form of scientific visualizati on is

photographed, painted, and written across th is saga ofX-rayed lesions.
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Figure 5 . "Realism vs. Naturalism ," plate 1[rom Schwarz a al.• Radiograph ie A tlas
of thc Human Skull (New Yorkand London: Hafner PublishinRCompan)', 1965) .
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Here, in the already interpreted image of Figure 5, realism is redefined as one that

forcefully takes already existing photographs and replaces them with artwork: a real­
ism explicitly positioned against the auto mat ic ity of unvarnished photographic natu­

ralism, against mechanical objectivity, In making this claim, Schwarz and Golthamer

re-situated the nature of depiction; the whole project of nineteenth-century mechani­

cally underwritten naturalism suddenly seemed beside the point. As they arrived at

the golden fleece of mechanical objectivity, the purely natural depiction, it proved to

be woven of fools' gold. For the image to be purely "natural" was for it to become, ipsa
[acto, as obscure as the nature it was supposed to depict. Only by surfacing the oddities

against a visual background of the normal could anyone learn anything from the sum

of Schwarz and Golthamer's vast labor of compilation.

Golthamer and Schwarz wrote, disarmingly, that it was only after excruciating

efforts to depict nature as it was, that they "discovered" the "purpose" of their atlas.

Looking back, I would put their concern differently, for what they had discovered was

qu alitativelv unlike the unearthing of a new fossil or the recognition of a never-seen

star. Theirs was just as surely a discovery, but one that turned inward to reconstruct not

only the kind of evidence they would allow, but the kind of persona that they thern­

selves would need to be . Instead of transparent vehicles for the transport of forms from

nature to the reader, the scientist aspired to another ideal, one in which an expert eye

counted for more than a mechanical hand. To understand the "di scovery" Golthamer

and Schwarz had made-to see it repeated over and again as judgment displaced

objectivity-is to see just how impossible the interpreted image would have been in
the age of mechanical objectivity.

CONCLUSION: PERSONAE AND PRACTICES

The changing ideals of objectivity reformed both pictorial practice and the scientific
persona itself. As such, objectivity exists within history and not outside it. And within
the history of the natural sciences, the objective image was never a mere synonym for
Truth, Certainty, or Consensus. Instead, the objective (rnechanical) image stood at a
singular moment in the dynamic and contested history of the image, wedged between
a pre-nineteenth-century "truth to nature" and a twentieth-century call to judgment.

Put otherwise: the scientific image has, historically, been structured to bring forward a
variety of often incompatible virtues-mechanical objectivity carried some, but not

all of these virtues, and even those it did capture remained primary for a finite time.

The pre-nineteenth-century image of a Goethe, Cruveilhier, Albinus, and Soemmer­

ring aimed (in different ways) to depict a world behind the appearances, a truth to

nature. The resulting tableaux were intended to be better, higher, more universal than

anything nature actually made: they revealed a Truth otherwise obscured, and so were

truly metaphysical images. Not just anyone could pull back the curtain of unstable
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appearances to reveal these metaphysical images; it was only the Genius who could
extract a form more perfect than the best objects we find this side of our sensory limits.

The ninereenth-century machine ideal, by contrast, made pictures into objects of

manufacture. Automaticity aimed to secure the identitv of the mechanical image with

the entity depicted; the mechanical militated against just the kind of intervention

that had been celebrated a generation earlier. If the vocabulary of discipline, manage­

ment, and policing arrived in force during this period, it is precisely because control of

the mechanical image is factorv-like, with an emphasis on the astonishing regularity

that such discipline was supposed to produce. Taking place against the background of

the mid-nineteenth-century romance with manufactured objects, image technologies
instantiated the valued ability to produce identical things." The modernity of manu­

facture, the dynamics of control, and scientific labor management a11 figured in the

nineteenth-century mechanical image. Self-denial, self-restraint, and supervision

were the moral correlates of such production, and they reinforced and affirmed both

the social and epistemic rightness of this new way of re-presenting nature. In such a

world, Genius necessarily played a distinctly secondary role, entering. if at a11, not in

the establishment of the ground level "facts" of the matter, but rather in higher-level

theoretical constructions out of these facts .

Though judgment, like truth-to-nature, stood in opposition to mechanical objec­
tivity, judgment and truth-to-nature are far from identical . The atlas author of the
twentieth century is a more adept version of the reader, not a debased echo of the

Genius. To the reader-apprentice of the twentieth centurv, there was no need to rely

on the guiding Genius's qualitativelv different sensibility. The Gibbses may have been
more familiar with the erratic markings of an EEG than the advanced medical student
or up-to-date doctor, but the EEG reader is promised 98 percent reading accuracy in
twelve short weeks. No part of the self-confidence displayed he re is grounded in genius;
the self-confident trained experts (doctors, physicists, astronomers) ground their knowl­
edge in guided experience, not special access to realitv, (Irnagine Goethe promising

his readers the ability to construct the Ur-Formen of nature after a Gibbs-like high­
intensity training course.) Nor are the interpreted images that are products of judgment

to be likened to the metaphysical images of an earlier age. Explicitly "intellectual," the

new depictions not only invited interpretation once they were in place, they built

interpretation into the very fabric of the image-but they did so as an epistemic mat­

ter. Theirs were exaggerations meant to te ach, to communicate, to summarize knowl­

edge, for only through exaggeration (so advocates of the interpreted image argued)

could the salient be extracted from the otherwise obscuring "naturalized" representa­
tion. The extremism of iconography generated by judgment is there to a110w the initi­

ate to learn to see and know, not to display the ideal world behind the realone.
Here, in summary form, is the set of dualisms presented by judgment advocates (in

their own terms), ranged against corresponding aspects of mechanical objectivity.



objectivity
objective
exact science

conscious classification

reliance on "indices"

(electro)mechanical

quantitative

universal rules

re-production

shared properties
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judgment
subjective
empirical art

unconscious classification

seeing eye
intellecrual

qualitative

individual judgments

interpretation

family resemblances

With this set of contrasts in mind, it becomes possible to summarize the three regimes

in which pictorial compilations have been embedded. Images-even images as appar­

entlv similar as those found in the atlases of science and medicine-tum out to be rad­

ically different entities under the three regimes that roughly covered the three periods

of pre-rnid-nineteenth century, mid-nineteenth century to the early twentieth cen­

tury, and the last two thirds or so of the twentieth century. The metaphysical image,
revealing the essence behind the appearance, mediates between the Genius and an
audience that leams from the metaphysical images, but will never become the genial

author himself.43 By contrast, the objective, mechanical image is produced by scientists

committed to the role of a stoic, and, in this resolve, determined to become transpar­

ent to nature, a copying mechanism with the affective disengagement of the technical
manufacturer. Third and hnallv, the interpreted image is produced not by a moral culture
of "towering Geniuses" or neutral, self-abnegating bureaucrats, but by self-confident

experts, who trust the trained eye more than master philosophical systems or the

automatic conveyance of pictures. While the Genius used the metaphysical image to
reveal truth, the technocratic objectivist became a transparent medium for nature to
image itself, and the trained expert created images that brought conditioned experi­
ence and judgment to the edification of initiates. In the sense used here, "trained
expert" designates not so much an initiate into a secret set of skills, but a potential
"evervman" who will come in greater or lesser measure to exercise correctly the "expe­
rienced eye." "One day," the twentieth-century apprentice could say of the interpreted

images of science (as the admirer could never say of the Genius), "I will see like that."

Given the historicity and the contingent nature of these regimes of scientitic

images, it strikes me as rather doubtful that the role of scientific representation can be

located. Michael Lynch, for example, maintains that scientific representation is about
selectivity and mathematization. By contrast, we can see such an assertion as a fre­

quently heard voice of a particular epoch (that of the interpreted image}, in which

manipulation and restructuring of images was taken not only to be acceptable but
praiseworthy. Within the ideal of mechanical objectivity, such intervention was
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heresy of the worst sort. Recall Henry Alsop Riley's denunciation of drawing as a
"purely selective presentation" able to illustrate "anvthing that the author wishes.T'"
Selectivity and mathematization are modes of manipulation that themselves exist
wirhin a larger framework of judgment, and judgment within and of images is a hisiovi­
cally specific form of object classification.

Genius to manufacturer to trained expert; metaphysical image to mechanical image to
interpreted image. This epigram, necessarily schematic, joins the epistemological his­
tory of the image to the characterological history of the author-scientist. Along with
this conjoint history comes a reshaping of the presupposed audience for the image. For
different reasons, both the metaphysical and mechanical image presuppose an epis­
temic passivity on the part of those who see the images: the metaphysical image is self­
contained because it is an image of a revealed truth otherwise hidden, and the
mechanical image is self-contained because it "speaks for itself" (or for nature). But

the interpreted image demands more from its recipient, explicitly. The often-repeated
refrain that one needs to learn to read the image actively (with all the complexity that
reading implies}, shifts the assumed spectator into an assumed reader.

Taken together, these changes in author-artist, reader, and image track a profound
shift in the status of the basic low-level objects that make up the disciplinary "facts" of
the special sciences. Temporally, the start time for mechanical objectivity appears to
sit squarely in the nineteenth century, not in the seventeenth. Spatially, this restruc­
turing of figuration violates national boundaries-our history would only awkwardly

separate developments in Germany from those in France, England, or the United
Stares. Should one then speak of an "American-European context" that emerged in
the twentieth century, as an explanation that would depict these changes in image
making and image understanding as epiphenomenal?

One such approach might involve the invocation of a kind of technological derer­
minism: the shift to objectivity merely reflected the adoption and dissemination of the
photographic techniques emerging in the mid-nineteenth century. But this puts the
cart before the horse. The ideal of mechanical objectivity could be and indeed was put
into practice weIl before photography became widespread and certainly long before
photography entered the atlas-making business. Through policed artistic work, trac­
ing, copying, and the cameras lucida and obscura, film itself entered into an already­
existing praxis of mechanical objectivity, and enhanced it.

At the same time, there is a political dimension to the shift from mechanical objec­
tivity and toward judgment but, I suspect, one different from two popular conceptions.
The first political reading, articulated frequently in science studies, is that a socio­
logically glossed Wittgenstein shows science to be now and to have always been a
judgment-governed rule-defying activity. Without explicit protocols of action and
inference, science is seen as stripped of its authority to make realist claims about the
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world. In much current work within science studies, judgment comes to stand for the

political left, a rebuttal to the ineradicable conservatism of a reali stically interpreted
science. Against this emerges the second political reading, art iculated ever more

stridently by conservative critics of science studies, that science is now and has always

been an objective realitv-reflecting activity. With its strict , universally applicable

methods, mechanical objectivity defies the arbitrariness of the subjective, and retlects

nature directly. Objectivity in this world is the province of the political right, a refuta­

tion of the ineradicable irrat ionalism of lefti st or poststructuralist claims. Umgekehrt,
as Marx liked to say in his favorite one-word sentence. Both views have their politics

ah istorical and backward.

To the extent that mechanical objectivity has a political valence, it would seem to
be closer to that of a nineteenth-century, European, technically oriented bureaucrat, a

mostly German liberalism that characterized the Bildungsburger: cultured in specific
ways, above party politics, perhaps, but committed, above all, to a stabilizing program

of trade, technological advance, and national unity." To the extent that judgment

took on a political valence, it would find its most articulate spokesmen not among fire­

brand leftists, but among mid-twentieth century conservatives: Wittgenstein, as he
opposed (and was detested by) the left wing of the Vienna circle, Michael Oakeshott

and his followers , who saw judgment as the an t idote to an excessive left-wing rational­

ism, and Michael Polanyi as he struggled to find a place for faith and cultural elit ism

within modern science. I am afraid, therefore, that I see neither mechanical objectiv­

ity nor judgment as salv ational moments in a political philosophy read out of science.

Of course there are stunning scientitic achievements grounded in both the mechanical

objectivity of the last century and judgment-emphasizing classifications of this. But in

the end, politically, I find the opposition between late-nineteenth-century bureaucratic

European liberalism and mid-twentieth-century cultural-political conservatism to be a
claustrophobic choice indeed. Reading politics out of scientific practice turns out to be
a very untransparent affair.

But however one glosses the shifting self-concept ion of the scientist and the images
that accompany it , two points emerge from this story of pictorial practice. First, mechan­
ical objectivity, the nineteenth century's vision of a rock-bottorn facticity for the
objects with which science works, is a time-specific, hard-won, and contingent cate­
gory. To depict only what was actually seen meant sacrificing the universalism and

truth of the metaphysical image; to rely on photographs often meant abandoning

color, accuracy, reproducibility, clarity, even usability on the altar of this mechanical

conception of re-production, Second, if the example of the past is any guide, we rnight

do weil not to raise twentieth-century judgment as the new standard, or the always

pre sent tlag of our epistemological continent. Perhaps we should not take it for gran ted

that the metaphysical and mechanical images were "mi staken" and the interpreted
image has finally and perrnanently got it right. We enjoy-both in sc ience and in
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science studies-re-killing the proceduralism of mechanical objectivity, the way the
mechanical objectivists danced on the grave of interventionist genius . But perhaps we

are not at the end of the his tory of image making. Is it too historieist to see the cele ­
bration of judgment over mechanical objectivity as historically rooted in the practices
of the new academic scientist, philosopher, historian, and sociologist, as its predeces­
sor image techniques were in earlier versions of the natural philosopher?
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Eclectic Subjectivity and the

Impossibility of Fernale Beauty

F
or much of the nineteenth century, a single theory of psychology exercised ne ar

hegemony in France: that associated with the philosophy of Victor Cousin,
aptly dubbed by him "eclecticism." Other theories of psychology, to be sure,

entered the competitive fray. But by dint of its institutional strongholds, Cousinian
psychology captured and long maintained a virtually official, national position.'

At the beginning of the [uly Monarchy (1830-1848), and through the shrewd
bureaucratic interventions of Cousin, a subject called "psychology," defined in the
Cousinian manner, was added to the standard lycee curriculum in philosophy and
made its first substantive part. A decree of 1832 spoke bluntly of the "necessity of
commencing the study of philosophy by 'Psichologie' [sic]."z Thus, shortly after its

Napoleonic inception, the highlv centralized state system of secondary education had
been enlisted to teach Cousinian psychology to all the male bourgeois adolescents of

France. The place of philosophy as the "crown" of lycee instruction, the subject matter

that was regarded as most intellectually powerful as weil as most expressive of the

French national genius, greatly enhanced the strategic importance of this psvchology.'
To staff the educational machine appropriately, Cousin and his "regiment" ofloyal dis­

ciples used their presence on the critical gatekeeping bodies of the capital (the Ecole

normale superieure, the Sorbonne, the jury of the philosophy agregation) to control
the production of philosophy professors. Aspirants who showed heterodox tendencies
or failed to toe the Cousinian line were discouraged, if not actively prevented, from

completing their degrees."
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This institutionally entrenched psychology was furthermore noteworthy for its
emphasis on the self, or mai . In fact, it seems to have effected the transformation of the
word mai from an inconspieuous, workaday personal pronoun to a noun bearing both
quasi-technical significance and enormous cachet. Almost in anticipation of the jour­
nalistically constructed "me generation" of 1980s America, contemporary French
observers of the 1830s were fond of pointing out, with only some exaggeration, that
the newly regnant Cousinian philosophy substituted the mai for God, that it moreover
entirely compressed philosophy into the concept of the mai. 5

The purpose of this paper is to examine the kind of subjectivity that this hegemonic,
unabashedly self-centered psychology produced and to explore some of the aesthetic
implications of that subjectivity. I should make clear that by calling Cousinianism
"hegemonic" during the nineteenth century, I do not mean to imply that it was uni­
versally disseminated in France. On the contrary, it was inculcated only in those des­
tined to rule-to wit, the male bourgeoisie. Through such institutional arrangements
as the protracted exclusion of workers, peasants, and females from the lvcees-e-and the
deliberate omission of philosophieal psychology from the curriculum of the women's
lycees that were finally founded in 1880-Cousinianism became a highly class-specific
and gender-specific psychologv." It fumished a vocabulary of selfhood to those mern­

bers of society who were supposed to exert influence and to embody the dominant
norms. Much like Latin in early modern Europe, its authority was bound up with the
fact that its adepts formed a select companv. /

I should perhaps also emphasize that my lavishing of so much attention on Cousin
should not be taken to mean that I find great intrinsie merit in his philosophy. Cousin
interests me as a historieal phenomenon. His ideas were derivative (largely from con­
temporary German idealist sources), frequently garbled, and patched together accord­
ing to a blatant extra-intellectual agenda ("My political faith conforms in every
respect to my philosophical faith,"She announced on more than one occasion) . But
the successful and long-lasting institutionalization of those ideas, selected from a field
of competing possibilities, indieates their basie "fit" with the dominant French cul­
tural values of the period. Conversely, their establishment in the educational system
enabled them to reproduce themselves and to become a powerfully artieulate cultural
force in nineteenth-century France. If only for these reasons, Cousinianism repays
close study,

TECHNIQUES OF BOURGEOIS INTROSPECTION

Cousin showcased the mai in his philosophy precisely because he believed that the
empirical philosophy of the eighteenth century had vitiated that entity, with dis­
astrous sociopolitical consequences. The Cousinian argument on this point ran as



362 JAN GOLDSTEIN

follows: by building Up consciousness over time through the accumulation of dis­
crete, sensory bombardments and their associated ideational forms, sensualisme (as the
empiricism of Locke and Condillac was rather sneeringly called in France by its oppo­
nents) offered no logical ground for psychic unitv, It effectively precluded rational
belief in an integrated, holistic self. lt reduced mind to matter, thus both irrevocably
fragmenting mind and rendering it passive. The result of such a philosophy could onlv
be the decay of the belief in personal moral responsibility, in the immortality of the
soul, and in divine retributive justice-and all of these erosions had in fact con­
tributed to unleashing the frenzied, antisocial behavior that characterized the radical
phase of the French Revolution. In the Cousinian vision of things, the stability of
post-1789 France as a liberal society and polity (Cousin and his supporters were lib­
erals and had no desire to return to the Old Regime) required the restoration of an
active, morally responsible self. Taking no chances with the fate of the nation, Cousin
therefore postulated this self, or moi, apriori.

Since the moi had been given to us prior to experience, how could we be sure that
we possessed it? This was a question of great practical import to Cousin. It was incum­

bent upon him, at least at the beginning, to persuade his audience of the superior
veracity of his account of psychology over the empirieist account, to lead them to
embrace the axiom that they were innately endowed with a moi. Furthermore. the
Cousinian moi had to be known and articulated in order that society might fully reap
its presumed benefits, which included the bourgeoisie's awareness of its dynamic lead­
ership role and the deterrence of revolutionary activity through individuals' acute
appreciation of themselves as morally accountable beings . For both of these purposes,
Cousin's philosophy placed a heavy burden on introspection as the route to firsthand
knowledge of the moi.

In nineteenth-century France, introspection was called "interior observation." The
succinct term introspection was a late-seventeenth-centurv English coinage, and on
the English side of the Channel it enjoyed currency both in ordinary speech and in
technical philosophical discourse. lts extremely halting entrance in to the French lan­
guage occurred in the context of positivist critiques of the scientific legitimacy of the
practice," But the earliest of those French critiques, that of Auguste Comte, was stead­
fastly French in its vocabulary. As Comte argued in the opening lesson of his public
Coursde philosophie positive in 1830, the mind was capable of observing all phenomena
except its own . Making the observed and the observing organ one and the same
resulted in an absurdity: "In order to observe, your intellect must pause from activity;
yet it is this very activity that you want to observe. If you cannot effect the pause, you
cannot observe; if you da effect it, there is nothing to observe." Far from issuing in
sound scientific conclusions, then, "this interior observation gives birth to almost as
many theories as there are observers.?"

As we will see, Cousin at times seemed familiar with this critique of introspection,
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but it never struck hirn as definitive or devastating. Rather he took it as indicative of

the extreme difficulty of the introspective enterprise, the high-wire virtuosity that it
required. Such achallenge in no way dampened his enthusiasm for systematically pur­

suing the goal of what he often called repli, the folding of the mind back on itself.

Introspection was central to Cousin's representation ofhis own personal itinerary as

a philosopher, As he traced that formation in 1826 (when he had attained the ripe age

of thirty-four and could afford to muse on his beginnings), its driving force had been

twofold: on the one hand, his realization of the destruction wrought by the "analytic

spirit" of the eighteenth-century sensualists and hence of the urgent need for recon­

struction; on the other hand, his fundamental admiration for the Baconian inductive
method that those same sensualists endorsed. His philosophical breakthrough came,

he tells us, in 1815 when he decided that the way out ofhis impasse was to wed Bacon­
ian observation to the metaphysics that the sensualists proscribed. Accordingly in that

year, he pioneered on hirnselfhis "psychological method," a mode of interior observa­

tion that, when rigorously conducted, would lead seamlessly to metaphysical specula­

tion. This psychologieal method, he asserted, "constitutejd] the fundamental unity of

my [subsequent] teaching." Hence Cousin's "historical consciousness"-or, perhaps

more accurately, his precocious desire for self-memorialization-had spurred hirn on

to "reproduce" faithfully and "in all their weakness" his very first applications of this

unusually feeund method and to publish them belatedly under the title Fragments
philosophiques. 11 That book made available three years' worth ofhis "obscure and pa in­
ful labors." The "psychological details" it contained, while "arid and lacking in all
apparent grandeur," must nonetheless, he admonished, "never be forgotten since they

form the legitimate point of departure for all the future directions that philosophy can
and should take."I2

Cousin's whole system of eclecticism had, in other words, issued from his heroic
introspective experience of the years 1815-1817. That experience had both founded
the discipline of eclectic philosophy and formed the prototype of all subsequent work
in it, much as Descartes's period of systematic doubt while living in solitude in Hol­
land and Freud's interpretation of his own dreams in tin-de-siecle Vienna had served
in a joint foundational-prototypical capacity in the disciplines of Cartesian philoso­
phy and psychoanalysis, respectively. Not surprisinglv, then, training in Cousinian

philosophy-whether in institutions of higher learning or at the more modest level of

the lvcee-i-mirrored the master's development by also featuring introspection. An offi­

cial manual of pre-baccalaureate philosophy instruction written during the [uly
Monarchy by one of Cousin's disciples listed the questions about the moi that every

student should be able to answer and then specified, "There is but a single way to dis­

cover the true responses to these questions, ituetiot observation .,,13 In another pedagog­

ical handbook from the same period, the same disciple bore witness to the centrality in

the philosophy classroom of training in introspection, this time by commenting in a



364 JAN GOLDSTEIN

footnote on the difficulties he had encountered in getting his young charges to grasp
the "interior reality" (fait interieur). 14 Auguste Comte likewise regarded Cousinianism

as fostering introspection among the student population of the late 1830s. One of his

harangues against interior observation, and in favor of the positivist rnethod of

approaching mental phenomena exclusively through the study of cerebral physiol­
ogy, mentioned the "deplorable psychological mania that a famous sophist had some

years aga momentarily succeeded in inspiring in French youth." His audience would

have readily identified the unnamed "sophist" as Cousin and the "psychological
mania" as the enthusiastic belief in the scientific efficacy of introspection. The adverb

"momentarily" bespoke only Comte's fond wish that the vogue of Cousinianism might
quickly pass."

What guidelines did Cousin offer the student embarking on the momentous task of

interior observation? The descriptions of the introspective method scattered through

the master's writings hardly provide step-by-step instructions, but they do convey

some sense of the procedure, as Cousin understood it. Here is the description that fig­

ured in Cousin's 1826 account of the strenuous early years of his own career as a

philosopher:

The field of philosophical observation is consciousness. There is no other, But in
this field, nothing may be neglected, evervthing is important because evervthing

hangs together, and if one part is missing, the total unity becomes indiscernible

(insaisissable) . . . . The psychological method consists in isolating oneself from

any world other than rhat of consciousness in order to establish and orient one­
self there, where everything is real, but where the reality is extremely diverse and

delicate. Psychological talent consists in placing oneself at will wirhin this
entirely interior world, in giving oneself the spectacle of oneself and in reproduc­
ing distinctly all those phenomena that the circumstances of life bring along
only in an accidental and confused fashion. I repeat, long years' practice has
revealed to me that the psychological method can be carried out with many dif­
ferent degrees of depth. 16

Here are descriptions from his celebrated Sorbonne lectures of 1828, when Cousin was

allowed to return to his old podium eight years after the Restoration government had

banished him from it because of his liberalleanings:

The psychological method is the conquest of philosophy, That method has
already assumed a rank and an uncontested scientitic authority that each day

increase.... What is psychological analysis? lt is the slow, patient, and meticu­

lous observation, with the aid of consciousness, of phenomena hidden in the

depths of human nature. These phenomena are complicated, fleeting, obscure,
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rendered almost undiscernible (insaissisable) by their very closeness. The con­
seiousness which applies itself to them is an instrument of extreme delicacy: it is
a microscope applied to things infinitely small.i'

There is, Gentleman, a psychological art, for reflection is, so to speak against
nature, and this art is not learned in a day. One does not fold back upon oneself
easily without long practice, sustained habit, and a laborious apprenticeship.[8

Several motifs stand out in these descriptions. First, introspection is depicted as an
ascetic, almost monastic diseipline tinged with heroism: it requires self-sacrifice and a
long and painful tutelage, it goes against the natural grain, and it removes the prac­
titioner from the reassuring world of ordinary social intercourse. Second, in epis­
temological terms, introspection is deeidedly hybrid. At times Cousin stresses its
scientificitv, as when he metaphorically identifies it with a microscope or, in a passage
not quoted above, declares that psychology and physics are on a par as empirical sei­

ences, the hrst relying on the method of interior observation, "with the aid of that
internal light called consciousness," and the second on exterior observation by means
of the senses. [9 At other times, however, he designates introspection as an art and
asserts that plving it to more than superficial effect requires "talent." In thus suggesting
that introspection is a combined art-and-science, Cousin clearly wants to have his
cake and eat it too. A zealous anti-positivist, he nonetheless wants his psychology to
possess all the authority that the term "science" conferred in the early nineteenth cen­
tury. At the same time he attempts to fire the imagination of his audience by endowing
his key procedure of interior observation with the Romantic ethos of an art that is not
equally accessible to all, that does not mechanically chop reality into pieces in order
to know it but, instead, apprehends it holistically and organically. The artistic/Roman­
tic aspect of introspection is connected to the third motif of Cousin's descriptions: the
extremely elusive nature of conseiousness as an object. Fleeting, fugitive, nearly
unseizable (to give a literal translation of Cousin's insaissisable), it is itself a delic ate
phenomenon and, to be captured, requires commensurate delicacy on the part of con­
sciousness as instrument.

Ir is when evoking this elusiveness that, without mentioning Comte, Cousin occa­
sionally addresses the conundrum of the simultaneaus employment of conseiousness as
subject and object-the defining characteristic of introspection and the brunt of
Comte's positivist critique of it as a scientitic method. In a fragment from his 1817 Sor­
bonne course, Cousin considers the problem of grasping the spontaneaus activity of
the mai:

All of our researches on ourselves are reflective, and our lot is to seek the sponta­
neaus viewpoint through reflection-which is to say, to destroy it in seeking it.
However, when examining oneself in peace, it is not impossible to discern (saisir)
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the spontaneous beneath the reflective. In the very instant of reflection, one

sens es beneath this activity that turns back on itself an activity that had to be

deployed at a prior moment and without reflecting on itself."

Cousin thus recognizes the conundrum and, initially, seems to find it insoluble: we
destroy the object of our introspection in the very act of looking for it, he admits. But
he will not concede defeat. Peaceful retirement from the hustle and bustle of external

reality, he insists, holds out the promise that we can mentally grasp spontaneity in the

split second before it is overtaken and deformed by reflection. Introspection, in other

words, demands seclusion, vigilance, delicacy, and talent-but it is not, for all that,
impossible.

In a slightly different vein, a passage from 1833 (written at a point when Cousin

may well have heard Comte's diatribes against introspection) responds in rather poetic

language to the problem of the elusiveness of consciousness by emending the defini­
tion of interior observation to include subsequent, clarificatory processes of memory

and reflection:

The phenomena of the interior world appear and disappear so quickly that con­

sciousness apprehends them and loses them from view almost at the same time. It
is therefore insufficient to observe them fleetingly and during their passage

through this mobile theater; they must be retained by the attention as long as

possible. One can do still more. One can call back a phenomenon from the

bosom of night into which it has vanished, request memory to conjure it up, and
reproduce it for consideration at one's leisure. One can recall a certain part of it
rather than another part, leave the latter in shadow to accentuate the former,
vary the angles so as to cover all of them and to embrace the whole object: that is
the task of reflection. 21

Cousin, it would appear, does not agree with Comte that the introspecting conscious­
ness sees no activity at all because it must cease to function qua subject when it makes

itself the object of its investigation. Rather he contends that it sees blurrily and that,

by enlisting memory and reflection, it can effectively compensate for its necessarily

dim first impressions of the "mobile theater." This formulation of 1833 does, to be sure,

represent a further acknowledgment on Cousin's part of the difficulty inherent in

introspection. Whereas his metaphor of 1828 construed consciousness itself as a

microscope, with extraordinary capacities of sight, in 1833 Cousin depicted a situa­
tion of mediation: "reflection is to consciousness what artificial instruments are to

our senses.l'" In other words, consciousness acquires sight-enhancing capacities corn­

parable to those of a microscope only by means of the subsequent, reflective reworking

in tranquillity of its raw data. But despite the additional level of complexity he
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acknowledged in 1833, introspection remains for Cousin a valid and eminently feasi­

ble undertaking.

FINDINGS OF BOURGEOIS INTROSPECTION:
ECLECTIC SUBJECTIVITY

I have thus far combed Cousin's corpus for descriptions of the introspective process.
But I have not yet inquired what the introspecting consciousness finds when it
encounters the moi-what, in other words, Cousin took subjectivity to be and what
was drilled into generations of French bourgeois adolescent boys as the very stuff of
their subjective being.

Before turning to Cousin's position on this matter, we ought to look at the vocabu­
lary available to him. If "introspection" was an English coinage that the French tended

to hold at arrn's length during the nineteenth century, so too during the same period
"subjectivity" hesitantly entered the French language from a foreign source, in this
case the German of Immanuel Kant. It first surfaced in a French dictionary in 1803,
where it was attributed to "K" (that is, Kant, according to the dictionary's "Table of
Most Frequently Employed Abbreviations")," having made its inaugural appearance
in French prose just two years before in Charles Villiers's account of Kant's transcen­
dental philosophv," It had sufficient currency in French academic circles for Balzac to
mention it in an 1830 spoof on linguistic fashions:

00 we speak of philosophy? Oh, whoever you may be, consider the fact that if
you fail to follow fashion attentively, you will be written off forever for using
words ending in -ty, like objectivity, subjectivity, identity, . . . spontaneity, fugitivity,
when the master has pronounced in favor of -ism by employing the words sen­
sualism, idealism, dogmatism, criticism, Buddhism , etc. Or if you embrace the -ism

when he declares the -ioii fashionable, as in affection , sensation , . . . argumenta­
tion, you will pass for a foo1. 25

But "subjectivity" was not a term that Cousin favored in his own writing or chose to
popularize in France. He seems to have regarded it as smacking unpleasantly of Kant­

ian skepticism, of the German philosopher's insistence that, imprisoned in our mental
categories, we are forever precluded from knowing the thing-in-itself or drawing firm
conclusions about the nature of the absolute."

But while Cousin never endorsed the term "subjectivitv," he offered, on the basis of
his scrutiny of consciousness, an unequivocal characterization of the locus of subjec­
tivity-that is to say, of the entity that he designated as the moi. Given his moral cru­

sade against sensationalist philosophy, it is hardly surprising that the very first result of
Cousinian introspection turned out be a refutation of the fundamental sensationalist
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tenet. According to Cousin, the unbiased introspecting consciousness quickly discov­
ers that, 10 and behold, all is not sensation or a derivative of sensation in the world of
consciousness. There are instead three different classes of conscious faits: the sensible,
the volitional (also called the active), and the rational.f Like the Holy Trinity, they
are three in one, irreducibly distinct from one another yet all necessarily operating
together to form that unity called consciousness.f Cousin considered this tripartite
classification of the elements of consciousness as one of his signal contributions. "It
has really caught on, for I see it reproduced in practically every recently published
work of psychology," he commented cheerfully in 1833.29 That Cousin supplemented
sensation by two other elements of consciousness, and hence subsumed the doctrine of

sensualism into a larger, variegated structure rather than merely overthrowing it, was
the move that Ied hirn proudly to name his philosophy "eclecticism."

Cousin was also crystal clear about where, within this "triplicity" (his neologism),
the mai was situated. "The will alone is the person or the mai." "Our personality is the
will, and nothing more.,,30 By contrast, the products of sensibility-that is, the data

about the external world that came in through our sense organs-were, in the Ficht­
ean language that Cousin liked to adopt, the non-mai. And though not technically
relegated to the non-rnoi (whose very name seems to connote a pariah status), reason
was in Cousin's scheme also utterly foreign to the mai. Ir was "impersonal" by nature,
imposing its necessary and universal dictates on the self from some external position.
What made volition personal to its possessor (and what in turn made Cousin opt in his
prose for the resolurely affirmative "personalitv" over the skeptically tinged "subjectiv­
itv") was that it took a particular self as its source or cause, and took the form of a
welling or bubbling up of a particular initiative to action.

Translating these Cousinian conceptions into the language of subjectivity and
objectivitv, we could say that the operations of reason are objective by definition, that
an "impersonal reason" (this was Cousin's preferred expression) merely uses our indi­
vidual thinking apparatuses as its neutral vehicles. As Cousin instructed the students
in his 1828 course, "Your intelligence is not free, Gentlemen.... You do not consti­
tute your reason and it does not belong to you." Because the dictates of reason were
"universal and absolute," it was not "despotic" to "declare entirely crazy (en delire)
those who do not accept the truths of arithmetic or the difference between beauty and
ugliness, justice and injustice.?" What is, by contrast, subjective in human conscious­
ness is the individual's inclination to activity. Cousin never defines this key concept of
activity explicitly or rigorously. But he does imply that activity is a kind of switch
point that controls the border between an individual's spirituality and materiality, that
it is the mental impetus within that individual whose "mvsterious" property is to cause
that individual's muscles to move. "When I push one billiard ball into another, it
is not the billiard ball that truly causes the movement that it imparts, for that move­
ment has been imparted to it by the hand, by the muscles that, in the mystery of our
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physiological organization, are at the service of the will.?" Activitv then is an irnmate­
rial, voluntary impetus to a highly material, muscular movement. A subjectivity iden­
tified with volition or activity would probably be experienced by its possessor as a surge
or a push, a pure assertion.

Cousin gives us enough information to infer such a general description but, beyond
th at, he attributes very little content to subjectivitv. He is not, apparently, interested
in capturing nu ances of emotion or in charting the ebbs, tlows, and clashes of delicate
currents of thought and feeling. Interiority is not for him a preferred site of experience
or place of refuge, although he liked to depict himself to his students as if it were.33

Instead, interiority attracts him as a polemical resource: he will marshai the evidence

of introspection to establish once and for all that the human subject is not passive
(and hence perilously exempt from moral responsibilitv) but active.

His polemical investment in mental activity crops up throughout hi s writings , col­
oring hi s evaluations of earlier philosophers. Thus Maine de Biran earned the accolade
of the most important of Cousin's French mentors because of his special sensit ivity to
matters of volition:

With Monsieur Maine de Biran, I especially studied the phenomena of the will.
That admirable observer taught me to tease out (demeler) in all our knowledge
(connaissances), and even in the most simple events of consciousness, the role of
voluntary activity, of that activity in which our personality bursts forth (eclate)
and reveals itselC4

On the other hand, Cousin demoted Kant, finding him guilty of a "psychological error
that put him en route to the abyss." By failing to bestow on "volun tary and free activ­
ity" the same care and ana lytic scrutiny that he bestowed on reason, Kant never real­
ized that the "personality is particularly attached to [the] dass of [active, voluntary]
phenomena, and that reason, altho ugh linked to the personality, is profoundly distinct
from it.,,35Even in the ministerial decree of the 1832 decree that made psychology the
found ation of the philosophy curriculum, Cousin's priorities were eviden t. Students
are first to be taught about the "certitude proper to consciousness" or, in other words,
the unassailable scientific validity of the evidence of introspection. But among the
three component faculties of consciousness, they will actually verbalize their intro­
spective experience of only one: a unit on "voluntary and free activity" will require
them to "describe the ph enomenon of the will.,,36

Given the specific polemical purpose of Cousin ian introspection, it is hardly sur­
prising that its fruits were minimalist and monochromatic rather than richly textured,
delic arely patterned, and polychromatic: it is only, I think, a sligh t exaggeration to say
that what had to be grasped was the presence within oneself of a self-generated
assert iveness or pushiness. Not surprisingly, rhen, for all its reliance and insistence on
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introspection, the Cousinian movement did not produce an introspective literature.

Cousin and his regiment wrote profusely, but they did not ordinarily cultivate the gen­
res of the diary, the confession, or even the autobiographical rerniniscence.f Cousin

may have learned many things from Maine de Biran, but he evidently had no inclina­

tion to adopt his mentor's practice ofkeeping a daily joumal." The bits of autobiogra­

phy that Cousin wove into the prefaces ofhis Fragments philosophiques are much stiffer,

less revelatory, more exclusively confined to professional career and public face than

even what Descartes saw fit to share with his readers in the Discourse on Method. In

sum, Cousin was not hirnself introspective-in the way that we use that term today, to

mean tending to investigate one's motives and feelings and to find initially hidden

complexities in them-but he was, in technical philosophical terms, a zealous charn­
pion of introspection.

If the chief discovery that Cousin made bv means of introspection was that human

subjectivity could be identified with activity or will, he also made a second major dis­

covery. Introspection revealed to him the axis on wh ich the fundamental difference
between human beings could be plotted. For some people but not for others, the so­

called triplicity of consciousness (the operational fusion of the three analytically

distinct elements of sensibilitv, rationality, and will) was an immutable condition,

serving as a permanent barrier to their teasing out the moi and to forcefully appropriat­

ing it for-and as-themselves. At his 1828 course-which was so closely watched by

journalists and other commentators, as weil as transcribed by stenographers for pur­
poses of immediate publication, that it qualifies as a Resteration-style media event­

Cousin expounded this theme to his students:

The identity of consciousness constitutes the identity ofhuman knowledge. lt is
on this common base that time sketches all the differences that distinguish one
man from another. The three terms of consciousness form a primitive synthesis,
in which they exist in a more or less confused state. Often a man stops at that
point-that is, in fact the case with the majority of men. Sometimes a man goes

further and succeeds in exiting: he adds analysis to the primitive synthesis, devel­

ops it by reflection, disaggregates the complex phenomenon bv submitting it to a

light wh ich, spreading successively over each of the three terms of consciousness,

illuminates thern reciprocally. What happens then? The man knows better what

he knew already. All the possible differences between one man and another

reside there.39

This is a slippery passage, oscillating as it does between a democratic insistence on
our common humanity, save for some cosmetic distinctions, and an elitist insistence

on the significant intellectual superiority of a minority of the population. During sub­
sequent decades, Cousin and his followers opted for both of those readings, stressing
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one or the other according to the circumstances. The first, democratic reading bol­

stered their claim that all the people, however humble, had (in the manner of
Rousseau's Savoyard vicar) spontaneous, unreflective knowledge of certain metaphys­

ical truths-the existence of God, the mind-body distinction, the immortality of the
soul-and hence knew, without instruction in the subtleties of Cousinian philosophy,

that they were morally accountable beings. This was, for example, the message that

Cousin sought to hammer horne in a pamphlet written in the wake of the working­

class uprising of [une 1848, when he and his colleagues feared that the materialist

teachings of the socialists had encouraged laboring men to place themselves outside

any moral order.40 On the other hand, the elitist reading of the passage above rational­

ized the class-specific and gender-specific nature of Cousin's psychology as he estab­

lished it in practice through policy decisions about who would and would not be

taught philosophy in the state schools. The popular classes as well as warnen and chil­
dren (these last two were always coupled in his rhetoric) were, he repeatedly asserted,

confined to spontaneously acquired knowledge and inherently debarred from reflec­

tionY Hence it was useless to try to confer on them the benefits of the philosophy

classroom or, what is the same thing, to encourage them to cultivate their subjectivity,

to construe themselves as selves. From the eclectic standpoint, subjectivitv, like the

right to vote under the monarchie censitaire (a regime avidly supported by the Cousini­

ans) , was not a universal human attribute. Ir was rather one for which bourgeois males

alone had aptitude. The strong class and gender bias of eclectic psychology left its
marks on eclectic ruminations about aesthetics.

COUSINIAN AESTHETICS: SOME PRELIMINARY NOTES

Cousin's psychology formed the foundation of a totalizing philosophical system, one
that not only expanded upward and outward to embrace ontology and metaphysics
but, from its mor-eentered position, also inflected more circumscribed branches of
knowledge such as political theory, the philosophy of history, political economy, and
aesthetics. Thus, for example, Cousin construed political economy as the study of
human industriousness, which he characterized as "man metamorphos[ing] things"
and "putlting] on them the imprint of his personality, elevatjing] them into simulacra
of liberty and intelligence.t'Y The same moi-centered perspective is evident in the

most sustained work of Cousinian aesthetics, the Cours d'esthetique of Cousin's student

Theodore Jouffroy-the text rhat I will use here for a preliminary probe into the aes­

thetic implications of eclectic subjectivity.f

In posing the question of the definition of the beautiful, Jouffroy is quick to dismiss
the opinion of the "French school," which finds beauty residing in external attributes

of the object, especially its order and symmetry. Rather, in keeping with the Cousinian

position on the primacy of psychology, Jouffroy is intent upon making aesthetics a
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basically psychological affair. "It is within ourselves that we must direct our gaze. It is
inside ourselves and by means of consciousness that the question must be attacked.T"
Accordingly, ]ouffroy looks to the make-up of consciousness, not to the formal fea­
tures of the aesthetic object, to find out what produces aesthetic pleasure. He comes up
with a variant on the familiar Cousinian refrain about the moi and activity, although
he substitutes the term "force" for Cousin's "activitv":

The more that these objects resemble man and participate in his nature, the
more do they possess the gift of pleasing him: that fact is a constant. Now the
nature of man, his intimate, primary and fundamental nature, is force. His law
is to act everywhere, continually, endlessly, without rest; it is to live fully and
arnply, it is to dominate, it is to conquer."

Further developing these views, ]ouffroy notes that aesthetic pleasure must also be dis­
interested, admixed with no attraction to the object on the grounds of its utility or use
value. The sentiments of beauty and utility are, he asserts, mutually annihilating. In

the course of advancing this argument, he offhandedly transfers to the realm of aes­
thetics the familiar Cousinian distinction between the cognitive capacities of the
bourgeoisie and warking dass. "Are more examples necessary? Here is one: The upper,
rich classes of society, who are in general little burdened by considerations of useful­
ness, have a greater aptitude for appreciating beauty than do the poar classes, who are
occupied with utility every day of the year.,,46

So, too-and again in passing-does ]ouffroy transfer to the domain of aesthetics
the Cousinian distinction between the psychological capacities of men and warnen.
At least in the examples he adduces, that supposed psychological difference affects the
value of men and women as objects, rather than subjects, of aesthetic contemplation;
and hence the tenor of his discussion leads him to produce a highly unusual daim
about the impossibility of female beauty.

Objects move us aesthetically, he repeats toward the end of his Cours, by "their
invisible element," by the force in them similar to and therefore able to address the
"force that animates us-that is to say, [human consciousness] endowed with the three
principal attributes of sensibilitv, intelligence, and freedom." It is by reference to this
trio that we distinguish the merely agreeable from the beautiful and the beautiful from

the sublime. Far example, the spontaneous movements of a woman are childlike and
obey the impulsions of the passions, but they "do not give us the idea of a free force
that understands its goal and heads toward it." Such movements therefare strike us as
agreeable and nothing more . To acquire either beauty or sublimity, movements must
express psychological attributes other than mere sensibility. "Only in face of the spec­
tacle of a man who develops hirnself with intelligence and freedom, who pursues with
his freedom the goal that he identifies with his intelligence, . . . can the beautiful and
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the sublime appear." The fundamental difference between the latter two lies in their
relationship to struggle and, hence, in the quality of the sentiment of personality that
they disclose . Sublimity attaches to the "idea of a free, intelligent force struggling
against obstacles that impede its development," beauty to the idea of that same force
"arriving at its goal easily and without effort ." In other words, ]ouffroy continues, what
we label sublime evokes its characteristically intense aesthetic response because it

provides an especially pure, strong, and concentrated expression of the sentiment of
personality, By contrast, "there is in the development of a force operating with ease"­

and that we consequently experience only as beautiful-"a self-forgetfulness (aubli de
soi-meme) entirely contrary to the sentiment of personality which dominates us when
we develop ourselves painfully.,,47

In the hierarchy of aesthetic responses according to ]ouffroy, then, the peak is
attainable only in the presence of a distilled manifestation of the mai. And, given the
Cousinian assumption about the inability of women to engage in retlection and thus
to detach the mai from that primitive synthesis of consciousness in which unretlecting
beings are mired, the female body apparently cannot exude that free selfhood experi­
enced by the beholder as beauty. ]ouffroy does not make this point in so many words
but he insinuates it unmistakably through his choice of examples: the agreeableness of
a waman's infantile spontaneity; the beauty of a man pursuing his free and rational
development with ease; the sublimity of a man struggling to pursue that same free and
rational development against obstacles.

The mai-centered aesthetics derived from Cousin's mai-centered psychology is evi­
dent in many of ]ouffroy's discrete aesthetic judgments. Thus he declares that plays
with complicated plots (pieces d'intrigue) require less talent on the part of the dramatist
than plays that depict the unfolding of a single character (pieces CI caraetere) .48We can
take this to mean that a superior artistic talent is needed to seize and render concrete
the supreme aesthetic object: the self and its activity. Similarly, he contrasts Fenelon's
Tele»Wque with Madame de Stael's L Allemagne, regarding the former as an instance
of a unified, ordered, and perfectly coherent artistic work in which all the cornpo­
nents are marshaled toward a single end, and the latter as an instance of a brilliant,
sparkling, and capriciously variegated work, in which each chapter is animated by a
different emotion. Though ]ouffroy does not say so, these exemplary works are directly
analogous to the types of movements that he characterized earlier in the Caurs.
"There is more pleasure to be had from reading L Allemagne than from reading Tele­
maque," he acknowledges. But, lacking in coherence, L Allemagne is, like the spectacle
of a spontaneous woman, agreeable and nothing more. Telemaque is, ]ouffroy opines,
beautiful: "reason recognizes in it a free will and a project conceived in liberty."
Apparently, Fenelon's celebrated work qualifies as beautiful because it is manly­

which is to say, marked by the activity of that mai that men alone enjoy. The gendered
attributes of the two works in question are replicated by the sexes of their authors.
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Surely it is no coincidence that, to exemplify a work of the sparkling but incoherent

sort, Jouffroy selected one of the few well-known works ofhis day written by a woman.

BY WAY OF CONCLUSION: AN ANTI-PICTORIAL IMPULSE

Using the state-wide pedagogical institutionalization of a particular brand of psychol­

ogy as its basis, this paper has sought to pin down the features of a subjectivity that
was, for much of the nineteenth century, deliberately imparted to nearly all the young

bourgeois males of France. That this subjectivity was said to be experienced as pure,

unnuanced assertion or propulsion-and that wornen's nonpossession of it was treated
as a self-evident fact-certainly suggests that the conception drew heavily, if im,

plicitlv, on phallic analogies. It is not, of course, very surprising to learn that the

nineteenth-century French bourgeoisie wanted to differentiate and distance itself from

women and from the working dass, or that it did so under the cover of a putatively

universal human subject, or that these biases affected the canonical modes of reason­

ing about aesthetic matters. What is, I think, illuminating about an investigation of

both the content and the state-mandated dissemination of Cousinian psychology is
the sheer literalness, as well as the painstakingly detailed elaboration, of the whole
affair.

The "bourgeois subject," we leam from this investigation, was no mere abstraction.

It was rather an entity deliberately constructed by a new human science of psychology,

one that was, at the propitious political moment, added to and given pride of place in

the philosophy curriculum of the nation's secondary schools. Introspection, also
taught in the philosophy classroom, was offered up as the key method for fashioning
such a subject. The postulate of a tnplicity of consciousness-in wh ich the three ele­
ments were primitivelv fused and could be disaggregated only by persons with a talent
for reflection-served to separate the sociocultural elite (bourgeois men) from the mar­
ginal players (women and workers) . Once the rnoi-centered psychology was imported
into the realm of aesthetics, the hegemonic "greed" of the male bourgeoisie to re,

serve to itself all positive attributes became strikingly apparent. Workers could not

appreciate beauty, and the movements of female persons could not be characterized as

beautiful.
The argument of the paper is, turthermore, epitomized in an absence: Unlike most

of the contributions to the present volume, this one lacks pictures. Cousin and his dis­

ciples would no doubt be pleased by such austerity, for they regarded immateriality as

the essence of the mai. That the mai stood in radical opposition to brute matter and

hence was insusceptible to direct visual representation guaranteed for thern its most
precious attributes: freedom, immortality, moral accountability. Indeed the Cousini­

ans would probably have assented to the proposition that the very materiality of work-
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ers and women-that is, their productive and reproductive roles respectively­
explained their cognitive inability to achieve selfhood.

The Cousinians would also be gladdened by the non-pictorial nature of this account
because an absence of supporting visual material would, in their view, ernphatically
distinguish them from their archenemies of the 1830s and 1840s, the phrenologists. By
reducing mind to brain and distributing mental qualities among aseries of discrete
brain organs that they declared visible and palpable in the form of cranial bumps, the
advocates of phrenology exemplified just the sort of psychological materialism that the
Cousinians deemed inimical to the moral health and political stability of France.
Moreover, the phrenologists, who usually subscribed to left-republican or socialist pol­
itics, proselytized among the working classes, arguing that phrenology offered an alter­
nate psychology to humble folk who could not go to the lycee to leam Cousin's arcane
terminology and subtle introspective techniques. To make a case for the accessibility
of their teachings, they had only to brandish their easy-to -read maps of the brain and
their plaster heads with the cerebraI organs boldly delineated and labeled. 49 By con­
trast, the Cousinians' anti-pietonal impulse signaled a psychological doctrine that was
abstruse, addressed to an elite, and politically cautious in its implications. No, there
are no pictures here.
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Visualization and Visibilityl

A
t the outset of an elegant and persuasive essay exposing "the moralization of
objectivity in the late nineteenth and early twentieth centuries" Lorraine

Daston and Peter Galison argue that the nineteenth-century physiologist,
Etienne-jules Marey, "and his contemporaries tumed to mechanically produced images
to eliminate suspect mediation" as a means of abolishing "human intervention be-

d ·,,2tween nature an representanon.
My interest in this topic was provoked by Daston and Galison's essay, but is tangen­

tial to theirs. I am not concemed, as they are , with nineteenth-century compilations
of scientific data produced by mechanical means, but with the question of how we
should think about what is shown in Marey's graphs and chronophotographs. Much of
Marey's work does not fit the mold that Daston and Galison make for it, however right
they may be about other nineteenth-century scientists who invented machines for
collecting scientific data. For the most part, Marey did not conceive of his precision
instruments as impartial mediators substituting for and improving upon an observer's
eye or an illustrator's hand. His mechanically originated graphs and photographically
generated pictures are visualizations of displacements charted against precisely deter­
mined units of time. These movements fall outside the scope of human detection and
accordinglv, their inscriptions cannot be characterized as especially aceurate visualiza­
tions of what might otherwise have been registered by an illustrator or scientist. To put

this in slightly different form: in most of Marey's experimental work there is no place
(Iirerally or hguratively) for human intervention, nothing for a mediator to mediate,
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no conceptual room into which a scientist might enter and intervene, not because
instruments substitute accurate, mechanically produced data for the unreliable, humanly
generated variety, but because the displacements registered by mechanieal monitors
and traced by clockwork-driven inscribers fall outside the scope of human sensibility.
Consequently, they do not permit even the possibility of human intervention.

Daston and Galison view the adoption of what they call "mechanical, or noninter­
ventionist objectivity" as an expression of what they claim was the growing fear
(beginning in the 1830s) of subjectivity in science and of the moral necessity of
"censuring some aspects of the personal.t" I am uneasy with the notion that the ob­
jective/subjective opposition (in wh ich objectivitv, in any of its specific guises, is
characterized as a constraint of the personal) fits Marey's program of graphic and pho­
tographic visualization. Ir is misleading to view Marey 's enterprise as one in which
mechanized monitoring and inscribing devices function as more tireless workers than
human observers, or as disinterested observers, or to think that his detectors provide
better observations than humans can on their own. This view suggests that the instru­
ments are somehow in competition with observers-providing a constraint on the fal­
libility of the all-too-human scientist. But Marey's mechanically generated records
were not typically produced as a rernedy for a generalized and febrile anxiety about

human perceptual (or moral) fallibility, although Marey, among other scientists, was
keenly aware of the ineradieable possibility of such failures ." In much ofhis work there
is no question of substituting mechanieal instruments for a fallible human mediator
and of correcting thereby what might otherwise have been falsified (whether by guile
or inadvertence) . The graphie data show what otherwise cannot be found in the realm
of events and processes detectable by human beings and accordingly, questions con­
cerning the reliability or accuracy of machine-generated visualizations cannot be
answered by recourse to a human arbitrator, no matter how exquisitely sensitive or
impartial. Questions about the accuracy of these data can be resolved only by appeal­
ing to other, perhaps even more refined mechanical instruments.

Observers disappear from much of Marey's work and are replaced bv graphic records
charting relations that cannot be observed, or describing movements that, in Marey's
words, entirely "elude" or "escape" detection (and not in the way we might say crimi­
nals elude or escape detection). Writing in La Methode graphique in 1878 about the
machinery he constructed for his investigations, Marey makes this claim:

Not only are these instruments sometimes designed to replace the observer, and

in such circumstances to carry out their role with an incontestable superiority,
but they also have their own domain where nothing can replace them. When the
eye ceases to see, the ear to hear, the touch to feel, or indeed when our senses
give deceptive appearances, these instruments are like new senses of astonishing

.. 5
precision.
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There are two ideas here about the role of instruments in relation to physiological
research: mechanical devices can substitute for and improve upon the performance of
an observer; and far more intriguing, machines can be constitutive of their own field of

investigation-one in which substitution is not at issue. These tools can provide
access to an unknown world-to a new province of study generated bvthe instruments
themselves. But Marey does not go far enough-it is not just that his instruments
can usefully be likened to new senses, they are also unlike the senses in one impor­
tant respect: they not only detect, but simultaneously chart what they register. The

detected displacements are properties of the subject under investigation, but one part
of the equipment is also in motion: the inscriber. The visualizations, or graphie data,
are a function of the imperceptible movement of the experimental subject and of the
precisely regulated, revolving motion of the inscriber. Although the deteetors are like
new senses, the da ta cannot be likened to sensations. The inscriber plots movements,
but is in motion itself and so the dara are indices both of the displacements of the sub­
ject of study and of the machinery tracing the movements. The data owe their exis­
tence to the instruments that make them and have no existence apart from the

graphing procedures."
Marey's justification for the use of precision machinery in his work reads like a

Cartesian denunciation of human sensory defectiveness and inadequacy and like
Descartes, his primary concern is with the urgent need to block the errors that follow
from putting faith in the depositions of the senses. In the introduction to La Methode
graphique, he explains: "When we speak of the defectiveness of the senses, we do not
wish only to state their inadequacy for the discovery of certain truths; but primarilv, to
indicate the errors they lead us to commit.I" As his prefatory remarks proceed, Marey's

rhetoric turns both juridical and self-defensive, and he adopts a language of protec­
tion, constant vigilance, and correction. Fearfully, it turns out that the self must be
protected from the testimony of its own senses-must be pro tee red from itself:

Nobody today doubts the need to protect hirnself from the testimony of sight,
hearing, and touch. The sphericity of the earth, its diurnal rotation, the distance
of the stars and their huge volumes are determined by correcting what is given to
us by our senses. 8

This vision of a self guarding against itself by recourse to the protection offered by an
armory of machines is fundamental to Marey's conception of the compensatory and
corrective role played by mechanical instruments in "the conquest of truth." But
the insistence on the use of mechanical devices for the production of scientific data is
not driven by moral necessity, by the need to eliminate the possibility of human bias,
or bv other forms of subjective interference in the search for truth. The realm of the
graphic and chronophotographic methods is not the domain of the senses and the
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displacements detected by machines cannot be registered by sight, hearing, or touch.

The data produced by his machines are, to use Marey's language, revelations. Gur
senses provide us with straggling and confused perceptions, giving testimony of a

world in chaos. The instruments devised for the graphic and chronophotographie

methods "penetrate" this apparent chaos of ceaseless motion and "reveal" an unknown

world in the very place the senses testify only to discord and anarchy. Self-protection

requires the invention and deployment of an arsenal of precision machinery. The
advancement of science itself is conditioned upon the produetion of data about a

world that is knowable only by way of machine-generated documentation. Marey puts
it this way:

Free of the prejudice of the infallibility of our senses and kept on continuous

guard against the information they give, science searches for other means in the

conquest of truth; it finds them in precision instruments. [Science] has had, for a

long time, the means of taking the exact measurement of dimensions, mass, com­

position, in a word, of the statie state of natural bodies; now it begins ro study

forces in their dynamie state. Motions, electrical currents, variations of gravity or

temperature-such is the field of exploration. Gur senses, with their too slow and

too confused perceptions cannot guide us in this new enterprise, but the graphie
method compensates for [supplee] their inadequacies; from within this chaos it

reveals an unknown world . Inscribing devices measure infinitely small lapses of

time; the most rapid and the feeblest movements, the least variations of forces,

cannot escape thern. These devices penetrate the intimate functions of organs
where life seems to exist in ceaseless rnotion."

I am inclined to say, though an expert in Marey's work might disagree with me,
that the results of the graphie method rarely substitute, in any straightforward sense,
for data gathered by researchers. In other words, I regard most of Marey's work as
falling into a domain in which the mechanieal detectors, transmitters, and inscribers

of the graphic method, or the high-speed cameras of the chronophotographie method

produce data that do not substitute for the kind an investigator might uncover with­

out the aid of these instruments. There is no issue of substitution here-these data

replace nothing and "nothing can replace thern"; they constitute the raw material of

scientific investigation. Marey's procedures direct study away from what we might

think of as the phenomenon needing explanation (e.g., the rapid movement of the

legs of a horse in full gallop), tuming it to the analysis of graphs or pictures that he
conceived of as automatie inscriptions of otherwise undetectable displacements. The

primary data subjected to analysis and interpretation are mechanically contrived visu­

alizations (either graphic or pictorial) of motions that are unknowable apart from their
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mechanical realization. When I say that observers drop out of Marey's program, what I

mean to suggest is that while the goal of explanation is an understanding of the forces
at work in say, the beating of a bee's wings, the subject of investigation-the materials

studied by the scientist-are the graphic data themselves. The role of the scientist

during the collection of data is, as Marey notes, to make certain the instruments are
functioning correctly and the subject, say a runner, knows how to use thern, and does,

in fact, use them correctly. Intervention ceases to be an issue once the investigator

makes certain the machinery is functioning properly. Scientific investigation centers

on the graphic records of the registrations inscribed by the machines, or portrayed by
the photographic apparatus.

It might seem that there is little difference, in principle, between results obtained

by older instruments like mieroscopes and telescopes and Marey's machinery-since

in each of the cases, things that cannot be detected by the "unaided eye" are made

visible by instruments functioning as aids to the eye. This is a question deserving
separate discussion and is beyond the scope of this essay, but it is worth noting in

passing that microscopes and telescopes function as aids to vision in a way that neither

the graphie nor the chronophotographie methods can. A scientist looking through

a telescope sees 10 or G anymede and not pietures of them. In Marey's procedures,
the data are realized by the machinery in the form of visualizations-inscriptions,

graphs, pictures. There is no moment during the operation of the instruments in

wh ich a scientist can take a peek at anything that might remotely approximate the

results of the mechanical, da ta gathering operation. In Marey's program, the visualized

data produced by the inscribing mechanisms have no existence apart from their real-
o 0 10
izanon.

In "The Image of Objectivity," Daston and Galison, and in this volume, Galison, in

"[udgmenr against Objectivity," oppose the ingrained tendency of some historians of
science to invoke a transhistoric conception of objectivity, by seeking rather to iden­
tifv and describe the various historically locatable practiees that, at any given moment
in its history, give specifi able meaning to the term. Yet, despite their insistence on the
shifts in the meaning of "object ivity" resulting from determinable changes in specific
scientific practices, they nonetheless find an underlying pattern uniting the disparate
conceptions of objectivity. In "The Image of Objectivity," they say this:

We address the history of only one component of objectivity, but we believe this

component reveals a common patrern, namely the negative character of all forms
of objectivity. Objectivity is related to subjectivity as wax to seal, as hollow

imprint to the bolder and more solid features of subjectivity, Each of the several

components of objectivity opposes a distinct form of subjectivity: each is defined
by censuring some (by no means all ) aspects of the personal. I I



384 JOEL SNYDER

Galison puts the matter this way:

Objectivity as it was used in the very center of scientific work had a birthdate in

the mid-nineteenth century. Moreover, the story of objectivity is a conjoint

development, implicating both observational practices and the establishment of
a very specific moralculture of the scientist. In the first instance, objectivity had

nothing to do with truth, nothing to do with the establishment of certainty, It
had, by contrast, everything to do with a machine ideal: the machine as a neutral

and transparent operator that would serve as instrument of registration without

intervention and as an ideal for the moral discipline of the scientists themselves.

Objectivity was that wh ich remained when the earlier values of the subjective,
interpretive, and artistic were banished.i '

This is an appealing approach to understanding claims about "objectivity" in nineteenth­

century scientihc discourse, but it clashes, or so it seems to me, with Marey's repeated

assertion that at least some of his instruments have their "own domain"-a zone of
inquiry constituted by instruments possessing inhuman capacities of registration. If

Marey thought ofhis mechanical devices as being capable of producing objective data,

it could not possibly have been because they substituted mechanical for human regis­

tration. Objectivity in these instances would have been achieved by changing venue,

by transferring domains from the sensible to the supersensible, by shifting from the

perceptible to the imperceptible. The venue shift however, cannot be conceived as

effecting a subordination of subjectivity-it is the total elimination of it. I am aware of
the implications of this claim. What follows from Marey's rhetoric of penetration and
revelation (penetration of the most intimate functions of organs and revelation of a
world to which we have access only through the use of precision instruments) is the
brain-numbing, perhaps analytically incoherent notion of a freestanding objectivity
that cannot take its meaning from being opposed to subjectivity. The objectivity of
machine-generated data is not achieved by constraining the personal; it is, for Marey,
an emancipation from subjectivity. 13

Marey's first successful instrument was the sphygmograph (1860), a device used to

graph pressure changes in the heart as it goes through repeated stages of expansion and
contraction (see Figure 1). lt consisted of a free-rnoving lever with one end resting on

the pulse point of a subject's wrist and the other end fitred with a steel stylus resting

against a slip of steadily moving, smoke-blackened paper. The rhythmical increase and

decrease of the caliber of the artery at the wrist produced a bobbing movement of the
lever that in turn moved the stylus up and down against the uniformly moving black­
ened paper. The stylus moved upward with the distention of the artery, rising to a peak
and then dropping with the elastic contraction, and since the paper was moving con­

stantly with the rising and falling of the stylus, the result was aseries of inscribed
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Figure I . E ri enne ~ J u 1e s Marey, auachment o[ Ute sphygmograph w Ute ",rist

[ar inscription o[ Ute trau o[ Ute~ , 1860 (Marey , La Methode gt""dphique) .

upward- and downw ard-slopi ng lines, separated bv a baseline marking periods of arter­

ial srasts. A finelv tuned cloc kwork mechanism moved rhe pape r at a uniform speed
rhat. in turn , allowcd rhe "reader" of ehe graph ro measure sloped lines and baselirres
against prcclselv calibrated lengths of paper, whic h denotcd units of time.

Is the sphvgmograph a subsn rure fOT an observer, ur does ir bring us in to rhe domei n
of something likc Marcv's "ncw senses''! Presumablv, Marey devised the sphygmograph

(rhc name rneans "pulse writer"] ro replace the rradi rional means of raklng a pulse
read ing bv pressing { W O fingcrs agatnst a rhrobbmg arterv, There is no doubt (hat the

mcchanl sm rernovcs the vagarie s of racnle pulse read ings by shifting rhc detecnon of
the pulse from th c cxpen menter's fingers to rhe mechanieal regtsrrar ion of rhe arterv's
dtsplacer nenr-c-In tt tared and rnainrained by Ehe rnovcmcnr of rhe arrerv irself The
automatre inscription vtelds a grapluc record rha r is publiclv available, quannfiable ,
and rcrricvable , even in the ahsence of the sublee r arid no dou br, the aurographic
charac ter of th e charting procedure is crucial ro cla tms about the accuracy and objec ­
nvi rv of thc resul ts. Bur shculd we rh tnk of thts as a subsrirurio n or a replaccrncn r for
obscrva nons fonnc rlv made bv rhe tips of an expertrnen ter's f ineerst

I am uncertain ah mt the answer ro thi s questton, bur i( does seem incorrect to

think of rhe sphygmograph as being a replacernenr-c-ar least in an unproble rnatic
wav-c-for thc older merhod of pulse raking. The kind of information {ha t can be read
off a sphvgmograph ic inscription was not ava ilable bv rneans of the digital takmg of a
pulse.

Let me takc anorher, les s problemaric example-c-Marev's graphic procedu re for
eherring what he cal led "modes of progression" or "locomonon' t-c-walking. running,

galloping , and leap lng (see Figure 2) . The procedure required an appliance called "an
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Figure 2. Etienne ~ }ule s Marey, rtenner \lJt'aring experimental shoes
and insct'iblngapparacus (Mare)' , A nimal Mecbanlsrnl .
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experimental shoe," whieh contained an air-filled chamber in the sole attached to a

rubber tube . When a foot, to which the shoe was attached, exerted pressure on the
ground, compressed air shot through the tube into a drum with an attached lever,
which in turn moved a stylus across a moving sheet of paper. In the least complicated
of Marey's locomotion experiments, a human subject wore an experimental shoe on
each foot and walked across a level, uniformly hard floor-in more complex experi­
ments, horses were fitted with four experimental shoes and measurements were taken
as the animal trotted or galloped across a level floor. The resulting graphs chart the
duration, phases, and intensity of the pressure exerted against a uniforrnly resisting

surface by each of the feet and permitted Marey to determine how the feet, driven by
the motive force of the leg muscles, do the work of impelling the body forward. 14

The graphie method, in the case of the sphvgmograph, allowed Marey to devise a
visual counterpart to readings formerly registered by a physician's fingertips placed on
a patient's wrist pulse, and he re the issue of restraining the physieian's subjectivity is
clearly important. But in the animallocomotion experiments, Marey was not looking
for a means of restraining an observer's personal bias. His review of a hundred years of
patient, but conflicting observations by equestrians, illustrators, and scientists of the
gallop of a horse-observations not only of horses in motion, but also of the imprints
of their hooves left on carefully prepared sand floors in riding academies-demon­
strated to him that these rapid displacements were incapable of being analyzed cor­
rectly by traditional methods. The inability to achieve consensus among specialists
about the gallop of a horse was not a mark of observational failure, but rather of obser­
vational incapacity. The problem was not to censure personal impulse, but to elimi­
nate reliance on observational schemes that were incapable, in the first instance, of
resolving the details of swift displacements.

Marey's method might seem to introduce, in the case of rapid animal locomotion,
the possibilitv of finding novel graphic express ions for phenomena that had always
been conceived in visual terms, but he was not, in fact, interested in determining, for
example, what a horse at full gallop looks like; he wanted, rather, an accurate analysis of
the mechanics of animal locomotion. I wonder if "phenomena" he re isn't being used
equivocally. I am inclined to say that Marey's machines produce data about phenorn­
ena-about the highlyqualified subject of investigation (e.g., the relation of forces at
specific instants of a full gallop), but that these data are entirely artifactual, the prod­

ucts of machinery and a conceptual scheme-mechanies-that give intelligibility
to the inscribed curves. Whatever the charts may be, they are not illustrations of the
movements of horses' legs; when properly deciphered, they are records of work per­
formed by them.

Again, what I want to emphasize-perhaps it is more apparent in the locomotion
case than in the example of the sphygmograph-is the character of the graphie results .
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Figure 3. E rien ne ~Juk s Mart), geometrie chronophowgraph showing
oscillations o{ the kgduringnmning, 1883 (Mart), College de Frcncel .

The graphs do not stand in fo r processes rha t could have becn detecred by an investi­

garer bereft of properlv designed meehanieal inst rume nts. What Is shown is realiaable
only on a machtne-made graph . The goal of rhese expen menrs-c-rhe measurcrnent of
duranon. inrensuv, and ph ases of pressure exe rted bv eaeh foor e r hoof as it perforrns
its role in locomonon is part of a larger project of determining th e work perforrned bv a
body in terms of tts const iruenr meehanieal elemenrs, whieh in turn depcnds upon
having inforrnation no t irrcorporared into rhe graph , for cxa mple , rhe mass of the bodv
and the cha ractcr of rhe resistance it eneou nters in moving forward.

This seems tu bc an acc urate cha racrenaation of th e graphic mcrhod . Marey refers
ind ifferen tlv ro rhc records prod uced by rhe merhod as "curves," "norations." and
"trac lngs," rhough hc somenmes Iapses in to saying rhev "represcn r" certain kinds of
movemenrs. 1...10 no t want ro be overly fasridious abo ur rhe use ofvrepresent," bur I ...10
wanr ro insist rhat these records, if they are ro be rhought of as represen tations, arc not

to he confused with picr ures. If represen ration is a matter of re-prcscn ting, ir is d iff icu lt
ro irnagine what the "re'' might applv tu in cases like the inscript ions produced on a
sheer of paper by pressuriaed rubber balls glued to rhe hooves of an amb ling horse. IS

The derecro rs used by Marey in his graphie met hod ology requir ed some form of

ph ysical contact with th e subjecr of his experiments. T his was a frustrarin g requi re­
rnent built int o the procedure. Moving objec ts rha r were inaccessible , or rha r cou ld
not be fasrened to a recording apparatus bv mechanical means {eirhe r because of rhe
limiranons of rbe Instruments or beca use rhe rnechanical ccnnecrion changed rhe
character of rhe movement to be recorded } cou ld not he ehe rred by the graphic
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merhod. In response, Marey devised a chronophorographic appararus dispensing with
mechanieal detectors and tra nsmurers. The problem in making use of photography for
th e srudv of rnovemenr is thar a means had to befound that would aHow a phorograph
ro show "rhe relationsh ip exisn ng at any momenr berween the disrance rraversed and
ehe time occupied ."16 Marev's solenon ro the problem began wirh perfeeri ng ex rrernelv
high-speed rcr arv shutters : since his interest was in eherring movement against time,
rhe much rnore difficuh problem was to fi nd a means of makmg seriallv relared images
for whtch th e exact shun er speed was known and, crucial lv, for whieh the intervals
between exposures were preciselv determinable. The solution to these problems
involved rhe fabrlcation of a disk wuh accuratelv spaced ape rtures rhat was mounted
inside the lens of ehe camera. V The disk revolved at high speeds, permirring multiple
exposures of brightly lu objec rs moving across a black background (see Figures 3
and 4). The fi rsr chronophorographs were made on f ixed plates, bur rhese gave way to

moving platcs and finallv to rnoving film.
The shifr from the graph ic ro rhe chronophorographic merhod inrroduces concep­

rual problerne re1ating to phorographv thar were. bv and large, ove rlcokcd in rhc late
nineteenth and early twentieth centuries. I have argued thet Marcv's graphic merhod
is primarily a means of making cha rts, graphs. or diagrams, bur ch ronopho rographs
are mosr often picrures. In Mooemene, Marey provides a brief statcmenr of what pho­
rography does:

Figure 4 . E[knne-)uks Manry , chronophorograph o{{eneeT sMu.'l'ng
[ WO posicions o{\;sibiliry, 1890 (Marey, College de Frcnre}.
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Photography, [bv contrast with the work of an artist] gives an instantaneous pic­

ture of the most diverse objects, and that, too, with the prevailing conditions of

light, and a11 in correct perspective. The appearance of natural objects, as seen by
looking with one eye onlv, is thus reproduced by photographv."

He also characterized chronophotography as "a method that demands no material link

between the visible point and the sensitized plate on which its movement, from

moment to moment, is recorded.19 Held together, Marey's portrayal of chronophotog­

raphy, with its emphasis on "the visible point," and his understanding of photography

as closely related to monocular vision, would seem to inject an ideal observer back
into his graphie program. That is, "the visible point" to whieh Marey refers is derer­
minable solely in terms of what an observer can see and, as Marey has it, photography
reproduces the appearance of natural objects to the eye. lt would seem to fo11ow that

chronophotographs would have to represent what any competent viewer might see

from a given perspective.

Marey is a kind of ideal commentator on photography, one who holds nearly a11 of

the contradictory views maintained by late-nineteenth-centurv writers on photogra­

phy, If he comes close to suggesting that photographs can only reproduce the appear­

ance of natural objects as seen by one eye, he is also capable of exulting in the

production of photographs showing things that could not possibly be seen because
they do not exist. In describing a chronophotograph showing a globe, but made by

photographing, on one plate and in rapid succession, a single revolving band of curved

acetate, he says: "In reality we are dealing with a hypothetieal figure, wh ich finds no
counterpart in Nature."zo Again, if he can assert that photographs depict natural

appearances, he can also claim: "Although chronophotography represents the succes­
sive attitudes of a moving object, it affords a very different pieture [image] from that
which is actually seen by the eye when looking at the object itself."Zl And finally, if the
older graphie procedures fail, "photography comes to the rescue, and affords accurate
measurements of time events which elude the naked eye ."zz

Marey's chronophotographic enterprise began in 1882, at the moment when rou­

tine instantaneous photography was becoming a practieal reality through the com­

mercial production of high-speed gelatin dry plates. As I have tried to indicate,

photography had not been coherentlv formulated when Marey began his chronopho­

tographic experiments, and notions of wh at a photograph is, or how it relates to what

it represents were contradietory and often fantastic.

For reasons that I would like to understand much better than I do, photographs

slipped into daily life in Europe and America very discreetly, almost silently, in the
years between the early 1840s and the 1880s . For all their pervasiveness, for all the

massive production-the selling and buying of portraits, travel views, stereographie

cards, cartes-de-visites, and the like-photographs and photographers were rarely
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thematized in novels, poems, popular literature, or general-interest magazines of the
time. lt seems, for example, that Charles Peirce was the only nineteenth-century
philosopher of note who wrote anything interesting about photographs, and what he
said took up all of twelve lines (and has been repeated ad nauseam by contemporary
critics who know next to nothing about the rest of his massive and difficult writings) .
Part of the reason for the silence about photography grows out of its very ordinariness,
its ubiquity, and most interestingly for my purposes, its vulgarity and supposed superfi­
ciality. By the 1850s, photographic portraits were figured as integumentallikenesses,

incapable of displaying anything deeper than the sitter's skin and clothing-incapable
of evoking the sitter's personality, or the photographer's. Charles Baudelaire condemns
photography in the "Salon of 1859" because it is, he says, destructive of the values
stemming only from the activity of the imagination. He criticizes photography be­
cause it cannot represent anything but "external reality," the immediate, the material,
and therefore, the trivial. This is a critique firmly embedded in the fear of popular
culture and "the mob," and of what he finally calls "industrial madness."

Baudelaire's critique was indirectly dependent on the insensitivity of photographic
materials and the consequent long exposures, which required that every photograph
be conceived as a stilllife, or at best a tableau vivant. Baudelaire's notion of "external
reality" was modeled on seeing, and he understood seeing itself in terms of looking at a
static world : "More and More, as each day goes bv, art is losing in self-respect, is pros­
trating itself before external reality, and the painter is becoming more and more
inclined to paint, not what he dreams, but what he sees."Z3 What could be seen in a

photograph, as Baudelaire has it, was what would have been seen from behind the
camera at the time of exposure. The authors of the earliest descriptions of daguerreo­
types dwelled on the profusion of detail carried on the surface of the mirrored plate,
noting, for example, puddles or stray reflections that had gone unnoticed at the time
the plate was made. But with such descriptions, the supposition was always that the
bystander or photographer could have seen what came to be represented photograph­
ically, if only he or she had carefully attended to the scene in front of the camera.
Photographs seemed to corroborate human vision. This assurance came at a price­
photography preserved and perhaps exalted the primacy of vision by calling into ques­
tion the capacity of the human hand to sketch with fidelity what the human eye could
see, if only the eye bothered to notice what was in front of ir. And so, photographs
were characterized as having been "drawn with inhuman precision"-even while the

subject of precise delineation was visible to anyone willing to look. Writing in 1840,
Edgar Allen Poe struggled to find the words by which he could describe what could be
seen in a daguerreotype. He wrote :

All language must fall short of the truth.... Perhaps if we imagine the distinct­
ness with which an object is reflected in a positively perfect mirror, we come as
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near the reality as by any other means . For, in truth, the Daguerreotyped plate is
infinitely (we use the term advisedlv) is infinitely more accurate in its representa­
tion than any painting by human hands."

This strict likening of the daguerreotyp e picture to a reflection in a mirror is a com­
mon analogy in the early years of photographic practice. The attempt to identify pho­
tographic pictures with camera imagery or with mirror reflections is reallv a way of
aligning photographic imagery with human vision, but the price of this alignmen t is
purchased by disaligning th e eye from th e hand. On thi s view, vision is superabundant
and skills of hand cannot keep up with it-but a machine can , and accordingly, pho­
rography was often addressed in terms of its "inhuman" fidelity.

I want to make thi s point a little more empha rically,One of the most common ways
of describing what photography is, or better, what it does-during the period of its ini­
tial publication and for a number of years thereafter (I am talking roughly about th e

period between 1838 and 1855 in Europe and America)-was to claim that a photo­
graph is a "fixed" camera image. All the inventors of photography-Niepce, Daguerre,
Talbot, and Bayard-talk this way. Most of us tod ay want to think of rhis as a
met aphorical fixation, but Daguerre, for example, took it literally. The single most
important condition for understanding it literally is that the photograph be taken as
the measure of what the image in th e camera looked like.

Think of it this way. Daguerre sets up a still life of bas-reliefs and plaster casts in hi s
studio. He photographs it and obtain s what looks to h irn like a one-to-one correspon­
dence between the image on the plate and the image he brought to focus in the cam­
era-and he believes, additio na lly, that what he sees in the camera is what he sees
when he looks at the still life. But now he sets up a camera across the Seine from th e
Tuilleries, as he did in August of 1839 in his demonstration for the Academies of Sei­
ence and Beaux Ans. The exposure run s half an hour. Boats pass by, horse-drawn wag­
ons move across the field of the lens . People mill about in the foreground. But the
developed plate shows only vacant streets, an empty river , and no figures on the quay.
And Daguerre exclaims as he passes th e plate around, "Thus I fix th e image of the
camera." Of course, Daguerre and his audience of believers had to suppre ss evervthing
they had seen move through the view for half an hour in order to believe th at the

daguerreotype fixed the image of the camera. Nothing answers to the noti on of the
image of the camera. What appeared in front of the camera was a scene of constant
movement. The scene must first be conceived of as a still life before the photograph

can be formul ated as the fixed camera image. Up on ana lysis, it turns out th at the mea­
sure of what constituted th e image in th e camera is determined by what appea rs in the
ph otograph and not the othe r way around. And thi s is part of what I meant by saying
that photography functioned to reassure or authorize vision in the years lead ing up to
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the invention of what Marey sometimes thought of as a means of reproducing the

appearance of natural objects as seen by the eye.
I need now to return to the question of the observer in chronophotography. Marey

delights in discussing chronophotographs showing aspects of motion that "elude

vision," or "escape observation"; such pictures work against the conception of pho­

tographs as reproducing the appearances of objects. And so he re we enter another new
domain of mechanical sensibility, which permits us to see, though only in pictorial

form, what happens in front of us-before our eyes. The graphie method produced
results that were, in a sense, neutral in terms of what we can see. We cannot see arter­

ial pressure rise and fall, nor can we see the alternating pressure of feet pushing against

the ground while doing the work of walking. With photography, however, we were

supposed to be able to represent what we see and only what we can see. But we cannot

see just about everything shown in a chronophotograph of a man running. There is a
challenge here to the primacy of vision, to its adequacy. Marey never gave up the con­

ception of photography as representing what we see, but neither did he give up the

notion of chronophotography as a form of revelation of the imperceptible, as the regis­

trar of sights undetectable by the human eye. The observer is left wobbling between

what is visible to the naked eye and photographically depictable and what is unseeable
by the eye but nonetheless reproducible by chronophotographic means.

In the course of discussing an awkward engraving of a horse in mid-stride-i-one
based on his graphs and chronophotographs-Marey provides this excuse for the illus­

trator: "When considering this ungraceful figure, we are tempted to say with Oe
Curnieu, 'the province of painting is what one sees, and not what really exists.' ,,25

Here Marey throws up his hands and performs the wobble. It might seem that the divi­

sion between "what one sees'' and "what really exists" establishes an unbridgeable gulf

between vision and the world, but the chronophotographic enterprise is not neutral in
respect to what we can see. There is something of a competition here between vision
and chronophotography that is elaborated in the course of Marey's discussion of the
value of his serial photographs for the practice of painting and sculpting.

In representing a movement, for instance, one of a man, an artist rightly attempts
to reproduce a phase wh ich is visible to the eye. It is usually the preliminary or
final phase wh ich can be best appreciated. When a machine is in motion, there

are certain parts of it wh ich are only visible when they reach their dead points,

that is to say, for the brief moment when the direction of movement is changed.

And this is also the case with certain movements in man. Some attitudes are

maintained longer than others. Now, chronophotograpy on fixed plates could be

used to determine these positions. They are recognizable as the ones which have

left the most intense impressions on the sensitized plate-in fact, those wh ich
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have had the Iongest exposure. . . . In all possible actions ... the re are an irudcs
wh ich last Ionger rha n orhers and wlucb may be callcd "posirions of visibrlitv,'
C hrcno photographv would dcterrnine rhese wnh rhe grearesr prccision."

As berween re1ying on our own evesight to derermine whar wc see when looking at rhe
rnost famtltar movemenrs. or leammg whar we acruallv sec by looking at chrono pho­
rographic pictures of the same displacemenr s, rhe Issuc. for Marev, is sen led in favor of

th e phorographs. lt is not onlv th at these picrures mav rep resenr whar we canno t sce,
hur finallv, th ev provid e testirnony for us. as we ca nnor for ou rsclvcs, of what we actu­

all v J o sec-c-rhcv aurhorcc us to makc cla ims abou t whar we see right in front of our
eves-c-and final lv educate us abour how we oughr to judge whar we sec. Chronopho­

rographs th en, can bring us Inro a J omain we canno r sce: ver at rhe same time, rhev
can also show lIS what we do see, though we cannot warraut having seen apart from
th e pierenal evide ncc prcduccd by prcctston tnsrrumcnrs.

lnevn ablv, an instructional program joined rhe chronopho rograph lc enterprise as
instanraneous. senallv related pho rographs were reproduced , fi rsr in Eadwcard Muv-

Figure 5. Eeienne-Jules Mar<!)', chronophorograph of elephanr in fufl rror. 1887
(Mare)', College de Fmnce}.
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bridge's Animal Locomotion , then in the book Marey produced especially for art ists,
and fmally in mass circulat ion magazines (among them th e very popular L 'illu st ra ~

tion) .27 When some adven turo us illustrators and artis ts allowed these pictures to

inflect their drawings and paintings, the initial reaction was hostile. Marey was fasc i­

nat ed by the change in the public response to paintings informed bv high- speed ph o­

tographs representing un accustomed phases of an ima l locomo tion :

These positions, as revealed by Muybridge, at first appea red unnatural, and th e

painters who first dared to imita te them astonished rather than charmed the pub­

lic. But bydegrees, as they became more famili ar, the world became reconciled to

thern, and they have taught us to discover att itudes in Nature wh ich we are

unable to see for ourselves, and we begin alm ost to resent a sligh t mistake in th e

delineation of a horse in motion. How will this educati on of sigh t end, and what

will be the effect on Art?The future alone can show."

The educa t ion of sigh t , as elaborat ed by Marey, involves a proc ess of reconciliati on
betw een what we see and wh at we can on ly com e to kn ow through chronophotogra­
phy, We cannot be taught to see what we cannot see , but we can learn to expect artists

to represent "N ature" without mistakes, and the standa rd of correctness is set by
ch rono photog raph ic discoveri es. Here, Marey resists the impulse to decl are what at

othe r t imes he is "te rnpted" to say. He resists claiming: "the province of painting is

what one sees, and not what really exists." To the contrary, correctness in art must

now, it seems, be det ermined by insights into nonvisible aspects of motion collec ted by

technological means. Marey struggles to establish the boundaries separat ing visua liza­

tion and visibility-establi shing whe re one ends and the othe r begins-but he cannot

find th e mean s of marking them off from one an other and with good reason, for finally
it turns out that hi s photographs, con trary to Baud elaire's urgent denunciati on, do not
appeal to the eye but rather to the imagin ation:

Although chronophotography represents the successive attitudes of a moving
object , it affords a very differ ent picture from what is actually seen by the eye
when looking at the object itself. In each att itude the object appears to be
motionless, and mov ements, which are successively executed, are associated in a

series of images, as if they were all being executed at the same moment. The

images, therefore , appea l rather to the imagin ati on than to the senses . They

teach us, it is tru e, to observe N ature more carefully, and perhaps to seek in a

moving an ima l for positions hitherto unseen. This educa tio n of the eye , how­

ever, may be rendered more complete if the impression of movem ent be con­
veyed to the eye under condit ions to which it is acc usto med.i"



396 JOEL SNYDER

This passage comes in the beginning of the final chapter of Movement, when Marey
turns to the production of moving pictures. Instantaneous pictures of objects in
motion, he says, "appeal" to the imagination, while pictures in motion address the eye
direcdy, without further appeal. To comprehend the still photographs, we need to do
someth ing with them-associate or integrate all of the represented attitudes appear­
ing in a serics-that is, we necd to imagine seeing the motion of which each depicted
element is but a single transitory and transitional phase. I take Marey to be using the
term "appeal" not as a synonym for "attract," but in its legal sense-as the transfer of
a case from one court to a court of review. In attesting direcdy to the eye, motion
pictures dispense with any need for interpretation; for him, their testimony is self­
evident. Thought of in this way, motion pictures provide a mechanical synthesis of the

data of mechanical analysis, through the animation of serially related, static represen­
tations of objects in motion . To be "more complete," the education of sigh t in regard
to motion requires seeing someth ing move-requires looking at moving pictures of
objects in motion. Marev's work has come full circle: the project th at began as an ana­
lytic investigation of motion by means of instruments he likened to "new senses of

astonishing precision," situating research beyond the competence and reach of the
senses, comes to an end with the construction of a mechanical imagination-ends,
th at is, as a synthetic enterprise capable of educating sight by visualizing both the visi­
ble and the nonvisible-by recreating the conditions of visibility,
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S. E. J. Marey, La Methode graphique dans les sciencesexperimentales et particulieremenren Ilhysiologie et en
medecine (Pari s, 1878), p. 108.

6. In saying th e data are manufactured by machines, I am not suggesting there is anyth ing fanciful about
them. What I mean to emphasize is th e completely factured ch aracter of dataprodu ced by monitoring
the imperceptible moti on s und er investigation and plotring them on paper. I would be distrau ght if
someone took me to be saying th at the motion s unde r investigation are th emselves manufactured,
though I am c1aiming (followin g Marey) th e on ly way we can know anything about them is by way of
machine-gen erared visualizations.



VISUALIZATION AND VISIBILITY 397

7. LaMethode graphique, p. ii.
8. lbid., pp. i-ii.
9. Ibid ., pp. ii-iii.

10. I do not think it makes sense to think of what can be seen in a microscope or tclescope as a visualiza­
tion or a realizati on : it seems more appropriate to describe what we see as an enlarged obje ct . Looking
through a micro scope could be said to reveal a previously unknown world teeming with life. But the
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SVETLANA ALPERS

The Studio, the Laboratory,
and the Vexations of Art'

Seeing that thenatureof things betrays itselfmorereadily underthevexations of art
thanin itsnatural freedom .

- F RA N C IS BACON, THEGREAT INSTAURATION

Beginning in the seventeenth century and continuing weIl into the twentieth,
roughly from Vermeers Art of Painting (Figure 1) to Picasso's many self-portrairs,'
a succession of European painters has taken the studio as the world. Or, put

differentlv, the studio is where the world as it gets into painting is experienced. This
was not true of European art before and is not true in other pictorial traditions, such
as those of Asia. The oddity of this assumption and the pictorial cancerns and con­

straints it entails have not been specifically recognized or defined as such. For one

thing, the art ist's immediate experience in the workplace is rarely represented in a

pure state. Many other factors--eonventions of realistic representation, relationship

to clients and the marketplace, the nature of display-go into the making and viewing

of paintings that are informed by it . More importantly, while practices in it exhibit

consistent traits, the studio ambience has not lent itself to the kind of discursive

claims that have developed, for example, about the pictorial constructions known as

perspective. The realities of the studio are elusive, but they are also determining and

astonishingly long-lived in European painting. By looking at paintings made both of
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Figure I . l an Vermeer. Th c An of Patnnng, ca. 1665, oilIm ccmns.
120 an x 100 an . Vienna, Kunsthistorisches MllSeum.
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and in the studio, in the seventeenth century and after, my aim, admittedly a contrary

one, is to offer a reasoned account of studio realities.
My subject is neither the studio as an iconographic therne, nor motifs or models

worked after life (though both play a part), but rather the situation in wh ich the two
overlap: when the relation of the artist to reality is seen in the frame of the workplace.

The topic has a certain edge to it today. In same circles, the figure of the painter in the
studio is suspect on ideological grounds. Art produced for or in public venues-from

earthworks, public sculpture, and assemblages to photography and graffiti-is in, while

painting made by someone alone in the studio is out. Caroline jones, for example,

explained what Andy Warhol's factory was an alternative to: "The dominant topos of

the American artist was that of a solitary (male) genius, alone in his studio, sole wit­

ness to the miraculous creation of art.!" A way to counter this is to show that painting

in the studio-for I agree with its antagonists that this is at the heart of the pictorial

medium as we know it-has a narrower and a more humane basis.

In recent times historians and sociologists of science have been considering the role
that the workplace for experimental science plays in the nature and the status of seien­

tific knowledge." This is part of a change in emphasis from theory to practice, or from

science considered primarily as the building up of naturallaws to science as the mak­
ing of experiments. When I began to think about the realities of the studio I was

encouraged for several reasons by the exarnple of studies of laboratory work and life.

First, these serve as a corrective. In the study of art not unlike the study of science in

this respect, the precepts of a loose assemblage called art theory are too often privi­

leged at the expense of artistic practice itself.

Further, the relationship between the practice of art and the practice of science is
particularly striking in the seventeenth century when the studio, in the sense in wh ich

I am proposing it here, comes into its own. English (Baconian) experimentation and
Dutch descriptive painting share a perceptual or visual metaphor of knowledge of the
world. Though they both represent the world, neither is transparent to it. In one case
it is represented by a technology such as that of the lens, in the other by painting itself.
Experimenting and painting are comparable as conventional crafts. The camparisan
works in two directions: it grants a seriousness to painters that is appropriately visual
in nature (treating them as skillful observers rather than as moral preachers), while it

brings experimenters in natural knowledge out of their privileged Isolation. '

The model of the laboratory has, however, not worked out for painting, at least not

in the way that I had hoped it would. There are, basically, two reasons for this.

I began intending to pursue the social construction of the artist's workplace. The
questions were to follow on studies of the seventeenrh-century hause of experirnent.?

Was the site where experiments were conducted a private space or a public one? Was

the work done by individuals working alone, with assistants, or in a group? Who
were witnesses to the findings? But these laboratory questions-which have led to
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distinctions between private and public workplaces, places of discovery and dernon­
stration, and have uncovered the essential role of socially inferior assistams-while
perhaps of interest about the actual workspace, were not so productive when directed
to paintings themselves. Part of the problem is that painters represent the studio expe­
rience as seen and experienced by an individual.

We know of course that painters often were not alone when at work. There are
Durch paintings that show a painter sharing his space with students, or assistants, or
even a serving maid. But whatever the conditions behind the production of art, the

phenomena we are concerned with resist the implications of this kind of social con­
struction: compare Rembrandt's etchings of a model, or his great picture of Hendrickje
posing for him as Bathsheba, to workshop renderings of him among his students draw­
ing a model. Equallv, compare Vermeer's Art oi Painting (Figure 1) to Mieris's studio
painting (formerly in Berlin}, wh ich shows a maid coming in the door of rhe room
where the artist is painting his model. The studio may, on occasion, have been teern­

ing with people. But what is represented as the studio experience is a solitary's view.
There is something obvious about the point-how else but as an individual does one
see and experience one's ambience? This is not, of course, necessarily the concern of

image making. But the fiction sustained bv studio painting is that a painter works
alone.

This brings me to the second reason why the studio does not fit the laboratory case.
From its beginning in the seventeenth century, the experience of the paimer/observer
was part of the pictorially represented experiment or experience (in the seventeenth­
century sense of the word). The realities of the studio are not only what is observed
there (how the world is put together) but the artist's visual and, often, bodily or phe­
nomenological experience of it (how it is experienced). What the painter in his/her
painting makes of the world thus experienced is central to the studio as an experimen­
tal site. What I am invoking is not a personal matter. lt has to do with how every indi­
vidual establishes a relationship with the world . One of the vexations of art is man. In
the laboratory, by contrast, the impact of the interference of the human observer in an
account of natural phenomena was neither acknowledged nor taken into account
until modern times, and then with a different effect (see Galison in this volume). Ir is

possible to argue that the practice of painting was ahead of the practice of science in
regard to the observer. The truth of this might account, at least in part, for the studio's

enduring life.
But the link studio/laboratory does focus attention on the enabling constraints

under wh ich pictorial investigations in the tradition have been conducted. Indeed, it
lets one look on painting as an investigation. What follows are preliminary considera­
tions of the problem. I shall first consider what sort of realities the painter can address
in the studio. Turning to the maker, what is the relation of the painter to reality as
seen in the frame of the workplace? Then, most importantly because it reflects back on
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rhe srudio Itsclf what docs not find a place in rhe srudlo, e r wha t docs thc srudio
cxcludc ! A nd whar havc painters done about ir! Fina llv, 01 bnefco nsidcranon of rhc
dcpicnon of landscapc, outside and in, lcads ro the not ion rbat a haste rcahtv

addresscd in rbc srudio is the nature of rhe srudio itself as an insnu menr of art. Wi lh
the rcfcrcncc to an insrrument . we rerum . in a un anncipatcd sense , to rhe ana logv
offered bv laborarorv practicc.

Let us begm with whar I rake as rhe baseline case. A perso n is alone in an emptv roo m
(Figure 2). lt is somcwha t darker in tbe room than in rhc world outside. light is lcr in
rhrough several hclcs in thc walls. C urious rhough ir scems. rhc pcrson has wirhdrawn
from rbc world for the purpose of atrending betrer (0 ir. In this case , as thc interior is

emprv, he witbdraws to artend to the effecr of rhe plav of light. Thts pnnt from
Arhanastus Kirch cr's An magna lucis er umbrae ( 1646 ) is of a ca mera obscura enlarged
to rhe size of a 100 m end sct in 01 landscape . The light convevs somc rrccs as imaees on
rhe wall.

Thc patnrer ar work in a pietute by Prerer Ellinga [anssens had depicred hirnself in
such a space (Figurc 3). The artisr, hcad silhoucttcd before a wind ow, srands at an

easel in rhc further roo m (thc Durch pa inter normall y used a 100m in a house as a sru­

dio) . The in te rior is dark. Ligh t coming rh rough largc windows rcflccrs off th c floor .
floodtng rhc far wall and a cha ir. In the foregrcund room ir purs on a wild sho w,

Figure 2. Ahhanasius Kireher, engrat'ed illustration of a camera
ubscura from Ars magna lucts er umbrac (Rome, 1646) .
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FiKUre 3 . Perer ElIinga Jenssens ( 1623--82) . lnrenor with Pumrer,
L,J y Read tng end Maidservant , oil on om vas. 83.7 cm x 100 cm.

Stiidelsches Kunseinstitut , Frankfurt.

Sunligh t angles th ro ugh the bright upper part of large wtndows, casrs shadows of the
lcading on rhe lowe r frarnc, st rlkcs thc floor and the wall, and, Irnposstblv, casts rhe
shadow of a chair and rablc back onto thc wind ow wall where reflccred light gltsrens
off the glass of thc shuttercd lower window, A numher of pictures (nonreflectors), and

a mirror with gilt frarne (l ight refl ectors borh) are on ehe walls. A wornan reads by rhe

seco ndarv ligh t and a maid sweeps. Treerops makc a faint pattem on rhe leaded glass.
Again. an optical mat ter.

What is it like to be in a par tic ular light!

O ther Durch painters are less flambovanr abour it than [an ssen s. Though he never

depicts himself rhe best paimings of Pieter de Hooc h are in largc part lingering inves­
ttganons of ligh t seen as if whtle at we rk. In h is painn ngs. light em ers rh rough win ­
dows and, oft en, a di staut doo r. iIluminating and reflec ting d ifferentlv off ea rtben rilcs
and meta l, fur and gilt . lts inrerruption is marked by shadows cast bv window frames.
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ch airs, and other domestic appurtenances wirhin the dusky atmosphere of the interior
of a house . One understands the recomrnendation, already made by Leonardo, th at
light in the studio be from the north. Northern light, as he says, does not vary. It is
never-except occasionally in de Hooch's interiors---direct sunlight. The minimally
interesting figures in these interiors appear to be st illed by the activity of this sunlight.
But de Hooch frequently depicts a child poised to receive the light that floods in
through an open doorway. The painter identifies his experience with th at of a child.
Withdrawing from the world into the studi o is a regressive act, in that it rehearses how
we come into an experience of the world.

The studio serves as a place to conduct experiments with light not possible in the
diffused universal light or the direct solar light of the world outside. Studio light is
light constrained in diverse ways. And it is also the light the arti st is in ; he situates
hirnself in it . This state of affairs is codified in the paintings ofVermeer (Figure 1). The
painter, according to Verrneer in The Art oi Painting , is the man alone in the room with
which we began. But his working space or ambience (a better, because a less limited,
terrn) is restricted to a corner. A single window, here hidden by a tape stry, lets light in.
It comes, as is usual, from rhe left, assuring that the painter's right hand does not cast a
shadow on hi s painting as he works. The painter is in the light he paints. When,
exceptionally, the light in a painting by Verrneer is from the right (from the left of the
painted figure), it is likely that Verrneer imagines hirnself in her place. See, for exam­
ple, h is Lacemaker. Beside her hands is an improbable (for a lacemaker) red tangle of
stuff. Seen at the close distance that the diminutive scale of this painting proposes for
the eye, the red pigment is a deposit of his paint as much as it is a loop of her thread.

What is it like when objects are introduced into the painter's lit room? The essen­
tial case in the pictorial tradition is the setup known as still life, for example, one of
Pieter Claesz's spare arrangements featuring a wine glass, a silver bowl, an olive, a nut.
So accustomed are we to tables with objects on them that the oddity of the format has
been lost. They had been depicted earlier, but the stilllife is first situated in the studio
in seventeenth-century Dutch painting. Attention to light is an indication of this
transformation. There had been displays of collectibles in the works ofFrans Francken
and Pieter Aertsen, but now the objects on the table, generally domestic in nature, are
lit by light from the (painter's) left. Objects are related to each other by reflections off
neighboring things on the table-a lemon reflected onto a pewter dish, lit pewter back
onto the lemon. The leaded panes of an unseen (studio) window are often reflected on
and even through the surface of a goblet. It is curious, though, that though light
remains an abiding concern for still-life painters from Heda to Chardin to Cezanne,

the window does not figure in the still-Iife genre itself. Once it was assumed, the light
needed no explanation.

Still lifes of flowers, however, continued as pictures of collectibles. In the seven­
teenth century, flowers were not represented in studio light because the blooms of



408 SVETLANA ALPERS

different kinds and seasons-though represented together in a vase-could never be
seen together. In the nineteenth century, rarity goes by the board and tlowers in the

vase on the studio table are firmly in place. It then becomes disconcerting to come

upon a painting of tlowers (there is one in Hamburg by the young Renoir) that are,

instead, growing in a sunlit tlower bed . The diffused light, but also the implied size,

position, and distance are disorienting because we have become used to tlowers in the
studio.

The situation with people is a bit different. A person studied by studio light cannot

be put outside in the light of a day. The nude is the most aggravated example of this

constraint. An interest is that we can trace its history. Giorgione, with Titian follow­
ing close after, is the presumed inventor of what became the genre of the nude figure in

the landscape. In his Dresden Venus there is no disparity between the light on the tlesh

and that on the terrain in wh ich she lies. Light is diffused and universal. This is prior
to the studio in the sense in which we are speaking of it here. Once a nude body is

painted (as distinguished from being drawn) in studio light and at studio proximity, it

is incongruent when set outside. The problem surfaces in the nineteenth century,

most egregiously with the Impressionists. Frederic Bazille bares it in his paintings that
insert a nude man, studio-lit, who appears not on, but silhouetted against, a sunlit

river bank.' Some accommodation must be made. Degas recommended representing
nude figures outside at twilight when they appear as silhouettes.

The still-life assemblage has co me to be understood as a bourgeois phenomenon. This
is to consider its objects as subordinate to man, for our use, manipulation, and enjoy­
ment, conveying our sense of power over things. To paraphrase Meyer Schapiro, still
life in this interpretation is the construction of a portable possession." But taking the
ernpty room once more as the baseline, there is a prior sense in which the objects on
the table-one can expand this to any objects or people in the studio-are an intru­
sion on the pa inter who has retired there. They register something the painter deals
with or, perhaps better, plays with in paint. Still-lite objects are depicted as if at arm's
length and approximately life-size. The distance from what the artist paints is a reality

of the studio (studio-size would be perhaps a more accurate description than Iife-size) .

The studio is, in an almost primordial sense, a place where things are introduced in the

interest of being experienced.

The representation of the painter's hand in Vermeer's Art of Painting offers a height­

ened instance of this studio experience. A shaded blob is where the hand of the

pa inter painting the blue and tawny leaves on the model's wreath should be. Why

such an ill-defined blob? One could say that the painter has not yet realized his hand,

in the double sense of not yet having fully perceived it as a hand and not yet having

fashioned it as ahand. But there is a further twist: the shaded blob also appears to be
part of the painting the artist is painting wirhin the painting. Taken together with the
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leaves he is putting on the canvas, it has the appearance of the face of the model pos­

ing topped by a wreath. (A bit of white at the wrist is the white collar at her neck, the
dark cuff standing out to its right and down is the cloth behind her neck.)

We have caught the painter in the studio playing with his hand in paint. The hand,
if you think of it, is the object that a pa inter always has at arrn's length immediately

before him while working. (Velazquez, in his studio in Las Meninas, and Rembrandt in

his in the Kenwood Self-Portrait, also register this fact: Veläzquez's hand mimicking

the color and directionality of worked pigments, Rembrandt's hand mimicking the

instruments with which he paints.) On Vermeer's account its representational status is

unresolved. Though it is part ofhis body, the hand is represented neither as belonging
entirely to him, nor entirely as an object in the world, nor entirely as a pa in ted image.

We might dub it transitional-involving the relationship, perceptual but also psycho­
logical, between an individual and the world.

An experience of arnbiguity is apart of the process of perceiving. Our mind works,

albeit quickly, from multiple and contlicting visual clues to work out the place, shape,

and identity of what it attends to. Pictorial equivocation had been entertained by

painters before the seventeenth century. By equivocation I refer to the possibility of

the painter representing the perception of a thing, and representing it for viewers, in
such a way as to encourage the mind to dwell on perceiving it as a process: the painter's

experience of an object as coming into its own, distinguishing itself from others, tak­

ing shape. He looks at a modeled blob not yet recognizable as a hand and also sees it as
the flesh of a painted face . The difference the studio site makes is that it frames the
ambiguity as an originating one. In the studio, the individual's experience of the world

is staged as if it (experience, that is) is at its beginning. This gives to studio painting a

forward, probing lean. lt is a matter of discovering, not demonstrating.

To return to how experience begins is regressive. And it is in this connection that a
certain line of studio paintings dwell on objects whose status or nature remains unre­
solved., I think of Degas's disturbing Portrait of an Artist in his Studio, now in Lisbon.

Beyond a huge foregrounded palette, the pa inter, aDegas look-alike, leans against a
wall. In a painting to one side a woman is lounging against a tree; her twin, similarly
dressed, is grotesquely slumped against the wall to the other side . Is she grotesque
because she is only the artist's lay figure? The Courtauld's famous Cezanne painting,
Still Life with Amor, again suggests a vertiginous experiencing of the studio as the

world: the green top of a still-life onion on a table top turning up into a painting, a

plaster sculpture (the "amor") echoed in the truncated drawing of the statue of a flayed

man. What Verrneer kept largely under representational wraps is exposed. One senses

a resistance on the part of the objects in view, which are being bent, against their will,

to be part of the painter's experience. The game can be destructive.

I can't resist introducing into the discussion a squiggle drawn by the British psy­

choanalyst D. W. Winnicott, a drawing of an object on a pedestal that is inscribed
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"Frustrated Sculpture (wanted to be an ordinary thing) .,,9 Its relevance is pictorial (it

looks rather like Cezanne's flayed man) and also psychological. Winnicott's observa­
tion of the infant's pre-linguistic experiencing of the world is suggestive, as is his focus­
ing on the one-on-one relationship of person to world . The pa inter in the studio
engages in creative play. And even what this formulation strikingly leaves out or can­
not deal with-things beyond an individual's reach or long-term memory or the
repressed desires of Freudian dreams-is relevant to the constraints on the studio
painter's practice.

The retreat to the studio, which is one way to understand it, was celebrated in the sev­
enteenth century by some remarkable self-portraits by artists as painters: Rembrandt
at Kenwood and in Paris, Poussin in Paris, the so-called Las Meninas of Veläzquez and,

though not openly a self-portrait, Vermeer's Art of Painting. The circumstances of these
various canvases are diverse. They were made in different places, on different occa­
sions, for different clients. But each painter, in his own context, dealt with the newly
ambiguous role of the artist. For each of them-whether at court (Velazquez}, in the
horne (Vermeer), or away from either (Rembrandt, Poussin)-the working space
offers a provisional solution. It is a way to define ground which is the painter's own.

Attention to studio realities marks the end of European history painting as it had
been. Painters withdraw from depicting significant (text-related) aetions (religious,
rnythological, and historical) taking place in a greater world. With the striking excep­
tion of Rubens, who might be described as an old believer, the imaginary theater is
over. (Poussin and the French who follow constitute history painting in new and dif­
ferent terms.)

One can distinguish two different paths into the studio, both of which have had a
long life. After his Christ with Mary and Martha, Diana, and (the newly discovered) Sr.
Praxedis, Verrneer turned to objects and people appropriate to the domestic situation
of his workplace. The imaginary theater survives only in pictures on the wall. Rem­
brandt and Caravaggio, by contrast, try to bring the themes of history painting into
studios that are not specifically domestic. They deploy models performing in the stu­
dio to replace the dramatic figures of history painting. Late in his career, Rembrandt
repeatedly represented people who sat in his studio in such a way as to suggest histori­
cal personages. A favorite model poses as Aristotle, Hendrickje poses as Bathsheba.
Rembrandt attaches historical themes to portraiture, an essential studio genre.

Caravaggio, by contrast, persists in depicting dramatic enactments that, however,
he stages with models in the studio. He signals this by a darkened interior and bv the
lighting, scale, and proximity to him of figures, in particular their flesh and accou­
trements. One might describe Caravaggio as configuring historical themes as a sort of
still life, the other essential studio genre. He was accused at the time of killing off
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painting by following nature too closely. Behind the accusation was a notion that art is
more or less either after nature (the real) or out of the mind (the ideal) . But studio
practice-in which nature is vexed by art- confounds these terms. Ir is painting in
the studi o, not nature, that poses the threat to painting as it had been.

But the studio presents problems for the artist. Call them strains or call them
vexations of art. Prominent among these is the fact thar it leaves outside so much
of the world and that its condition is that of isolation. Both lead to trying to make
connections.

Poussin, as has been recently shown, conceived of his paintings not as sold, but as
circulating among friends. He defmed the market for hi s pictures not by an exchange
of money (though that did take place) but by an excha nge of friendship, which is rep­
resented by embracing arms in his Paris Self-portrait. 10 One response to the solitude of

the studio is to reach out for company. Poussin read and admired Montaigne . It could
be that like Montaigne alone in hi s tower, Poussin valued friendship all th e more for
th e solitude of the studio, depicted here by a stack of empty frames. The court visita ­
tions to his studio that Velazquez arranged, like the busy workpl aces of his so-called
Spinners or of Vulcan and his helpers th at he also devised, do not disguise the fact tha t
the painter of Las Meninas was an elusive loner. Ir is surprising th at Vel äzquez painted
his own portrait at all.

At one level painters have simply tried to buck the studio limits. Surely you can 't
bring a horse in to model?Well, Horace Vernet did and commemorated the event bv
painting it. Courbet, choosing th e lower road, elected instead a cow. The cow model­
ing in th e studio was the butt of a contemporary print th at gets at Courbet's realism,
but also of course at his misuse of the studio. What is a cow doing th ere as the object of

serious painterly atten tion? A similar question could be raised about Courbet's own
painting of hi s studio. Why is the studio so very large and crowd ed with so many
people ?Courbet gave it a long title and described in a letter and it has been th e subject
of much interpret ive ana lysis. Without going into the many particulars, one could say
th at his is a grandiose attempt to make th e studio large enough (the painting is 12
feet X 20 feet or 3.6 meters X 6 met ers) to encompass the world-at least, that is, the
world of friends and models.

It also takes up rwo other problems in the studio: it deals with time past and pro­
vides the art ist with comp any. The Painter's Studio , areal allegory determining a phase of
a seven-years of my artistic life is a fair translation of the title Courbet gave his picture.
Studio experience is by its nature in and of the present. Remember the ernpty, light­
filled room with which we began. Like the perception/experience that it sustain s and
extends, it leads forward , not back to the past. C ourbet counters this forward lean by
bringing in figures and models from history-his own history and paintings past. This
convocation of peopl e also saves the artist from hirnself from his isolation in the
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stud io. Bur abour this Courbet is c1early ambivalent. Invoking rhe world and rhc past,
he simulraneouslv turns his back on it al l, with a flou rish . [0 paint alandscape . lt seems
ano ther piece of the world he is rrvmg [0 get in .

I want [0 end with the problemanc case of rhe relati onship berween landscape and

rhe srudio. Already in the sixrcenth centurv Pieter Bruegel made drawings of moun­
tainous valle vs outside. Later, Constable dtd oil sketches of clouds. Bur as a rule, bcforc
rbe ninereenrh century they execured thetr landscapc paint ings in rbe srudio, rcrnovcd

from seeing rhe thing Irself An accepred account of the hisrorv of landscape painting

rums on locanng the moment when painrers free themselves from rhc srudio and its
convennons and paint in rhe real Iandscape ou tside. This account. a ninereenth­
cenrurv landscape one, posits rhe world as the alte rna tive to th e studio-c- the painrer

wenr OUt (0 do empirical srudies and came in to compose . The storv is told of Mcnet
digging a dit ch in which to lower his large canvas when he went O U( W capture rhe

"rea l" play ofl ighrand shadow pIaying on the dresses of women in a gerde n. A nuraber
of painrers came to acce pt the inconvenience, rhe glare and chang ing light, decompo­
sit ion, and challe nge to the integrity of the figure encou ntercd in ehe studio [hat
painting in rhe world outside the stud io enrailed .

Bur rhere was ano the r depa rture in taking up landscape, in which rhe srudio
rematned a derermining faetor. Thomas jenes , an Englishman working in ltaly in the
1780s . is celebrared as one of the f irst Europeans w work with oil painr outdoors.11 Liv-

Figurc 4 . Thomas kmes, The Bay of Naples . ca. 1782.
oil on cnucs , 91.4 cm x J52.4 rm . Prit'l'ue coüeceon.
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Figure 5. Thomas]ones. Roofrops, Naples, April J782,
oi/on paper, J4.3 cm x 35 cm. Ashmolean Museum, Oxford .

ing: in Nap lcs in 1782, hc rumed from painting panoramic views of hay and hrlls com­

plere wirh conve nriona l repou ssoir rrees (Figure 4) [Q making. insrcad. marvclous e il
sketches on pape r of roofrops close-bv sccn in a brillian r sun (Figure 5). But are [ones's
tiny sketches reallv srudio-frccf O bviouslv,thev are different from his other landscapes.
They sccm morc Immediatelv experienced. [ones viewrcJ wha r he pa intcd from his
window ur roof And wha r wc admtrc in his rooftops is somethmg cxpcncnced and
reprcscnrcd as if on a tablctop in thc srudio. The small sca le (5 in. x 8-13 in. or 14
em . x 21-35 cm.}, c losc handling, and rhc sreadv light are t hat of a snll Iife. Sornc­
th ing ah mt this is vcrv odd Indeed . How can one pur the landscape on a rable like rhe
ohjccts of a srilll ife i O r to pur it d ifferentlv, how ean olle cxpcricnce somcthmg with
rhc cxpanse of a landscapc-c-tts mounratns. hills. trees-c-and us movemcnr-c-rhc
clo uds-c-as if it had the visua l und bod tlv prescncc an d rhe tmmolultt v uf ob jects on a
rablc!

Thc answer is rhar one can'r. ar least not wit hout changing rhc nat ure of rhc rcali­
tics nddrcsscd in rhc studio. [oncs's juxtaposed, lir walls arc casilv accommodarcd ro
rhc rablcro p. Bur rhev are bulldmgs, not the land arid sky irself W hat would happcn if
rhc paintcr proposcd cxpcricncing sorncrhi ng rha r cannot bc cxpcricnced in the stu­
dio ! T hat is ro sav, prorosed experlencing somer btng wirhont a proper bodv in a srudio

way? Ir is ltkc proposing Vermeer ur Chardin paim ing a landscapc. (Vcrrnccr ofco urse
paint ed a Viewof Delfr . Bur nssratus Is not like rhat of ob iects in rhe studio, bur rather
of rhc nna gcs casr hy light onto the wall in the camera ohscu ra hox with whieh we
hcgan. Dclft is present, h Uf only to the eye.)

Thc experiment uf cxperiencing lanJscapc as a still. life mot if was une devised by
cezanne. Despite his treks out siJe co pa int. CCzanne's lanltscapes share with his still
lifes thc sluJ io ter rdin . Tu treat lanJscapc in the studio in thi s way is to alter the nature
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Figure 6. Paul Cezanne , Rocks and Hills in Provence, ca . 1886-90 ,
vii cn cmoes , 65 cm x 81 rm . Tace Gallery , London.

of painrtng. Ir is one thing to display rhe buildup of still-lifc obiects with pigmen t end
brush , quirc sorncrhing different to do [hat, as does Ceaanne, pain ting alandscapc
(Flgure 6) . Cezanne's ofren-rernarked sacrlfice of light in the srudio (light is in fact
eccounred fcr wirhin rhe brush strokes rhemsclves) is part of rhis accomrnodatio n.
lndccd as landscape approaches the nature of stilllife, so his stilll ifcs, ofren depicred
bcforc th e woven leaves of a rapestrv, approach thc nature of landscape. The differ­
ence hetween rhings-c-betwcen landscape as a monf and still hfe, or berwecn rocks
and rrees fields before rnountains and bowls Ot a vase on rable rops backed by tapes­
tned leaves-c-is min imized in the process of paint ing. Studio representarion is con­
strued differentlv, pitched at a different lcvcl than it had bcen beforc.

I bave some conccm s about rhe account I have offered of the realtnes of the srudio.
First, once th ese are in placc in the sevenreenrh cent ury, they are [00 persistent, wo

much out uf time, lacking in hisroncal context. An explan anon mighr be, end though
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I think it holds others might well not agree, that something constant in the human

perception of the world and its representation was put in place in the art of the studio.
Second, are studio practice and laboratory practice, finally, incompatible? The

landscape turn we have just looked at marks areal and addressable change. Is there

any account of laboratory practice that can help us better describe and hence under­

stand this studio change? I think there might be. It is the account offered by Gali­
son and Assmus of the transformation in the use of the experimental chamber devised

and set up in the Cavendish laboratory in Carnbridge, England, in the late 1890s: an

instrument designed in order to reproduce clouds came to be used instead to detect

b . . I 12su atorruc partic es.
Put too simply, the physical meteorologist C. T. R. Wilson built his cloud chamber

in order to reproduce atmospheric phenomena of the real world in the laboratory: his

hypothesis was that condensation nuclei were electrical ions. In its condensation of

art ificial clouds, his experimental apparatus imitated nature. But working beside
Wilson at the Cavendish laboratory were men who were not interested in studying

the world that was being imitated wirhin the chamber (clouds) but rather the real

things-small, as yet unobserved subatomic particles-that were made visible in the

condensation produced there.
The transformation of the meteorologist's dust chamber into the physicist's cloud

chamber is felicitously described by G alison and Assmus as a change from mimetic to

analytic experimentation. Their title puts it succinctly: artificial clouds, real particles.

Couldn't we describe Cezanne's innovation in similar terms? From artificiallandscape

to real constituents of things as we perceive them? Perhaps this is a more appropriate
way of saying (to quote myself above) that with Cezanne, "studio representation is

construed differently, pitched at a different level than it had been before." And the

paradox in the scientists' changing use of the chamber in Cambridge might also be
said to have obtained in the studios of painters. To take up the terms offered by Gali­
son and Assmus again, the mimetic researcher attended to artitice, while the analytic
researcher pursued real things.

But it is not only the terms-mimetic to analytic-that I want to note. There is a
further and more general interest in this tale of experimental Cambridge. The account
emphasizes the activity of experimenters in establishing the character of an instru­

ment (here the chamber) and the effects produced with it . Every instrument produces

artifacts/effects that are intrinsic to its construction. But the nature of an instru­

ment and the interpretation of the artifacts produced by it are also subject to human

manipulation and interpretation. The lens or glass and the camera obscura are among

the most familiar instruments that were used by experimenters in natural knowledge

and art ists alike. But encouraged by the evocative account of the chamber in Cam­

bridge (and admittedly charmed by the metaphoric affinity chamber-studio), we might
consider the studio itself as such an instrument. Perhaps it is here, in the uses of an
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experimen tal instrument, that there is a fruitfu l an alogy between the art ist and the
experimen ter, between painting and experimenting.

Starr ing in the seven tee n th century, so an account might go, European artis ts began

to consider the studio as a basic instrument of their art. For some , it was not simply the

site where they worked, but the very condition of working. The studio as instrument is

an in vention that has had a long life-from Piet er [anssens's studio as a light box , to

Ceza nne's studio as a sta te , or frame, of mind . The historical proj ect, not unlike that

wh ich engages hi stori ans of science , is to track the chan ging character of the stud io­

as-ins trumen t while resisting the tendency to consider it and its products as eithe r

simply conventional (the default of art) or simpl y transparent to the world (the default

of sc ience ).

A coda. The art/science link to which I was educat ed privileged the notion of devel­

opmen t and progress. It was argued that the prob lern-solving nature of Italian Ren ais­

sance art made it the model for the progress in human kn owledge that later came to be

associated with science. Here is G ombrich: "The art ist works like a scien tist. His

works exist not on ly for their own sake but also to demonstrate certain probl ern­

solut ions .l'' :'T h e imm ediat e reference was what he and othe rs took to be the scien t ihc

and demonstr able cha rac te r of perspective. The studio- laboratory link focuses instead
on the constraints under wh ich kn owledge is achieved. What is being track ed are the

changing conditions of pic torial kn owled ge, rather than its progress.
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BRUNO LATOUR

How to Be Iconophilic in Art,
Science, and Religion?

LaVerite est image, mais il n'y a pas d'image de laverit«.

- M A R IE- J O SE MONDZAI N

PROLOGUE: TWO WAYS OF POINTING AT ABSENCE

In the first image, soil scientists in the Amazon are gathered around a table in the little
restaurant where they house their equipment. They discuss a map, or rather several
superimposed types of visual traces: an aerial photograph and a satellite map of this
tiny portion of the Amazon to which their expedition is heading (Figure 1).' The
botanist is pointing with her left index finger at a spot on the map, wh ich is also visible
on the photograph although it has a different shape-nuances of grays instead of col­
ored and sharpened boundaries. While her first colleague is coordinating hi s action by
zooming in on the same spot with his hands and eyes, the other one, on the left, makes
sure that the documents neither fold nor lose their superposition.

Those scientists are inside alandscape, but they are also dominating this landscape
through the mediation of the map . They are designating a spot, the site of the
botanist's field study, where they hope to go the next morning, and that is supposed to
correspond, through a set of more or less predictable transformations, to the blur on
the map and the gray area on the photograph to which the botanist is pointing with



HO W TO ar lCONOP H lllC IN ART, SC IE NC E, A N!) RF ll (OI O N ! 419

Figure J. Soil scenusrs studying rtti1ps o[ the Amazonmin lOTeS t
in a reSfal(ranr in Brazil (phowgraphby B. Lemur}.

her Index fingcr. Alt hough rhe realirv of rhe place she wants to rcach ls absent, she
po in rs at "it" as f irmlv as ifshe wartred (0 refer to the rable o n whic h rhc documents are

spread. "Heft.' ir is." shc savs, arid her colleagues nod approvmglv: "I see.' Since therc
are so man y inrc rmcdla rv stcps ro reach rhe desrmation , rhc studcnr of visual cult ure
cou ld doubr timt rhis scient ist refers to arwrhing, and ver she has ccllapscd rhose sreps
in to onc , to rhe point where a de lcnc gcsturc can be used un problcmartcallv ro refer ro

th e stre. 50 00 rhcsc scicn t lsts see som eth tng! No, stncc wha r is designarcd is ahsent ;

ves, slnce rhcv can rcla rc to thcir field sire rhrough a long scrtcs of in rerrnedtarv srcps.
If we wcrc to tukc rhc inscripnon spread on thc labil' llrcrallv eit her bv dcnvmg rhar tt

rcallv rcfcrs to somcthing or bv clai ming rhar whar is referrcd tu is present here, wc
wou ld miss whar makes it in rercsting fOT thc stude n t of vlsual cuhure. More dramari­
callv, we wou lJ havc shitred from an "tconophili c" undcrstand ing of scicnce to an
"idola rrv" of scicnce.'

In ccll number eight of rhe San Marco conven t in Florencc, Fra Angelico (or his
col laborarors) also pain ted deictic hands, those of the angel wamng fOT rhe hol)'
women on Easter moming (Pigure 2). The ngh r angel's band poinrs at the emprv
tom b, and the left hand to an appannon of rhe resurrecrcd C hrist. behind the back of
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Figurt 2. Fra Angelico, Pious Warnen ar ehe Tomb. ca. 1440.
Museo tJj SanMcrco. Florence , hal) .
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the surprised women. A kneeling monk, Dominicus (on the left side), sees the angel,

the empty tomb and the bewildered women, but he watches the scene laterally and h is
inferior position-almost merged with the frame and the wall-transforms his charac­

ter into the figurati on of a transition between the absent real monk whose cell has

been illustrated and the fresco itself whose meaning the poor lonely soul has to

recover. Like those of the scien t ist in the first picture, these hands point at absences­

but a different type of absences . The tomb is ernpty and the whole message of the angel
is to convince the holy wom en th at this is not what they should look at: "Why do you

look for the living amo ng the dead ? He is not here, He has risen!" (Luke 24:6.) The

apparit ion of Christ , design at ed by the angel's left hand, is not more visible and can­

not be subst ituted for the empty tomb, since the wom en do not see the glorious body

of C hrist , only the monk in th e flesh-and now rhe visitor-can see it. But what is

there to see ? More absence , since the same angel's warning applies to the flat painted

surface of the fresco: "do not look here, this is not what is in question, beware ." If we

were expect ing to see the apparit ion instead of the empty tomb, here too we would

have sh ifted from faith to idolatry, from "dulie" to "latrie." We would look for the liv­

ing among the dead , for the presence among the absence , for what is really alive

among the dust , pigment, and dr ied eggs of a fresco.

The two deictic gestures in the two images point at remote phenomena and absen t

features; both of thern design ate a reality; both of them force us to trans cend the set­

ting in wh ich we are immersed (the Amazonian restaurant or the San Marco cell):

both gestures help us see things that are invisible, and yet they are completely different

in their definition of absence, presence, reality, phen ornen a, transcendence, visibility,

invisibility, opac ity, and transparence. In this little meditati on on medi at ion, I would

like to use art hi story in orde r to guide us along the paths of iconophilia. Iconophilia is

respect not for the image itselfbut for the movement of the image. It is wh at teaches us
that there is nothing to see when we do a freeze-frame of scien t ific and religious prac­
tices and focus on the visual itself instead of the movement, the passage, the transition
from one form of image to ano ther. By contrast, idolatry would be defined by attention
to the visual per se. Thus iconoelasm may be defined eithe r as what attacks idolatry or
as what destroys iconophilia, two very different goa ls. Because it seems so difficult to
resist the temptation inherent in all images, that is, to freeze-frame them, the icono­
elast dreams of an unmediated access to truth, of a complet e absence of images. But if
we follow the path of iconophilia, we should, on the con trary, pay even more respect

to the series of tr an sformati ons for which each image is on ly a pro visional frame. In

othe r words, we should be iconophilic in all dom ains at once , in art, in science, and in
religion.
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ON THE USEFULNESS OF ART HISTORY
TO MAKE SENSE OF SCIENTIFIC PRACTICE

The study of scientific practice has provided us, in the last twenty years, with more and
more insights into the fabrication and transportation of information (see the essays

bv Lorraine Daston, Peter Galison, and Simon Schaffer in this volume). If we could

summarize the change of emphasis of such a diverse body of work, we could reuse,

with a different meaning, Marshall McLuhan's motto: "the medium is the message."

The active locus of science, portrayed in the past by stressing its two extremities, the

Mind and the World, has shifted to the middle, to the humble instrurnents, tools,

visualization skills, writing practices, focusing techniques, and what has been called

"re-representation.":' Through all these efforts, the mediation has eaten up the two

extremities: the representing Mind and the represented World.

This shift has had the enormous advantage of multiplying the connecting points

between art history and the history of science. When science was obsessed by what

happened in the Mind or what was the case in the World, the distance with arts, espe­

cially the visual arts, was at its maximum." But when science began to be seen as a

mediating visual activity, then the visual arts offered a fabulous resource; they had

always thought of themselves in terms of mediation and never bothered enormously

about the representing Mind nor the represented World, which they took as useful but
not substantial vanishing points. To be sure, it was much more difficult to extirpate

scientific activity from its epistemological past than to free art history from aesthetics,

but once the two moves were completed, a vast common ground was opened and, in
recent years, a flurry of studies have "vascularized" the connection between visualiza­

tion in science and the visual arts .'
The social history of the visual arts could teach historians of scientific activity quite

a lot in the matter of mediations, since the beauty of a Rembrandt, for instance, could
be accounted for by multiplying the mediators-going from the quality of the varnish,
the type of market force, the name of all the successive buyers and sellers, the critical
accounts evaluating the painting throughout history, the narrative of the theme and

its successive transformations, the competition among painters, the slow invention of

a taste, the laws of composition and the ways they were taught, the type of studio life,

and so on in a bewildering gamut of heterogeneous elements that, together, composed

the quality of a Rembrandt.6 In an history the more mediators the better, and even

now, it is my impression that there is very litrle in the cultural studies of science at the

level of details, heterogeneity, and instability of the best social history of art. Deploy­
ing mediations without threatening the work itself-l'oeuvre-remains an art history

specialty,
If the social history of the visual arts is good at teaching quite a few tricks to the his­

tory of science in terms of multiplying mediations, it is also true that it has an easier job
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since it can bracket more easily the question of what is carried over through all these

mediations and of who is doing the carrying over. Once the aestheticians and their
ahistorical Beauty have been pushed aside, it is slightly easier to recompose the qual­

ity of a Rembrandt, out of a motley crowd of small mediators, than, say, the second law
of thermodynamics. In other words, the constructivist character is built into the arts

in a different way than in to a scientific fact . The more I read about the intermediary

steps that make up the picture of the Night Watch, the more I may like it. Construc­
tivism adds to the pleasure, going, so to speak, in the samedirection, toward the multi­

plication of mediators. In same deep sense, constructivism flatters same essential

feature of the arts.
This is not, however, the case with scientific facts. Constructivism, when it multi­

plies intermediary steps, seems always to weaken the claims to truth, to destroy the

object under scrutiny. Instruments should be black-boxed, history forgotten, erratic

moves erased, local and social circumstances eradicated.i Of course, and this confirms

the point nicely, it is possible to take much greater pleasure in learning the laws of
thermodynamics after having read the social historians on the construction of the first

or the second law, but this reading, precisely, takes on same aesthetic character." The

same mediators that should have been black-boxed to produce scientific certainty,

now that they are deployed by the historian, generate a type of pleasure that we rightly

associate with the arts. Even if I exaggerate the differences, it remains fair to say that

Beauty is more easily seen as a construction than is Truth.

There is thus an additional problem in science studies that should help the com­
merce between art history and science studies to go both ways." Art history offers
extraordinary skills in multiplying the mediatars, but history of science insists on a

question with which art historians can do away with too easily. The question is not
that of Truth, since this epistemological question is no more answerable than that of
Beauty in aesthetics, but another question, related to it, that qualifies the type of medi­
ators. If you hear the screeching noise of the violin cords, this mediation adds to the
quality of your pleasure, exactly as much as the plot you have just read on the program,
or the envious glance that you got from a friend who learned that you had been able to
get a seat for this most vaunted performance. More exactly, you da not have to build a
stahle hierarchy of those mediators to find it acceptable to consider that Bach's work is
indeed "made up" of all these elements associated and combined, no matter how.

Extracting from it the "real core" of Bach's work will not necessarily strike you as

an important task. Bach, you will say, is made of "all that," snobbery and execution

included, scores and lighting, ticketing and pietism, CDs and numerolagy. In art it
remains slightly easier than in science to be constructivist and realist at the same time.

On the other hand, if you sit through a dark and freezing night inside an observa­

tory, there is samething you da not want to hear, and that is the screeching noise of

your spectrometer that would ruin your data. It is crucially important that, out of the
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local and temporary array of instruments and set up, all of the mediators function as so
many transparent intermediaries. lt is essential that a tiny core of information escape

from the setting and let you ignore the rest . This is the condition of felicity you want
fulfilled . You cannot, as in a performance, be constructivist and realist at once, even

though you know pretty well-and scores of science students will remind you of it in
case you forget!-that you have "constructed" your data.' ? Once aligned, scientific

mediators have to have a way of escaping their origin in a manner that is not required

from art mediators, where their continuing presence and vibration remain essential. lf

I am right, what history of science has learned from art his tory, it should repay by

insisting on its own different quest ions, addressed to bothfields. I think it would be fair

to say that most of science studies (that is not denunciatory) can be defined as an aes­

thetization of science. This is not meant as a criticism, on the contrary, it was done
with the worthwhile intention to "elevate" the study of science to the level and qual­

ity of art historv,

It seems to me that, as a scholarly community, we begin to know pretty well how to

multiply the mediators (especially in the work on visualization in science), but we

have no clear idea yet of how to account for the various ways in which the same medi­

ators are telescoped, unfolded, embedded into one another, We cannot simply say that

"all of thern" count in the making of an observation. If we were stopping at that, some­

thing would be missing from the mere deployment of heterogeneous associations.
Thus the same care that has been invested in multiplying mediators in art history and
then in the history of science, should be now engaged in specifying the types of media­
tions. The notion of mediation itself is much too weak and hazy to define the whole
middle range between the bygone representing Mind and the represented World. This
is true even if one is careful not to define mediation as what is "in between" (for this I
reserve the word intermediary) but rather as that which produces, in part, the ele­
ments that come in and out of meditation. If the medium is rhe message, slightlv dif­
ferent types of media (and mediation) will produce enormous differences in types of
messages.

THE TRANSCENDENCE OF SCIENCE:
THE TRANS-FORMATION OF IN-FORMATION

What would be the simplest way to characterize the type of mediation that renders a

visualizing activity scientific? The notion of in-formation captures a first trait, pro­

vided we understand the word in a very practical sense, as what put something into a

form, in its most material aspect of inscription. To travel over distance, matters have
to be changed into forms. If there is no trans-forrnation in the sense of encoding or

inscribing into a form, then there is no travel nor transportation and the only way to
know something is "to be there" and to point at features silently with the index. The
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scientist in the first picture could still use her index in this simple commonsense way
but only to designate the table or her companions. If she starts to direct her index
toward an absent feature, like the field site, then it has to be aiming at an inscription
of some sort (at what I am calling in-forrnation). As soon as one is at a distance from
features one wishes to refer to, some vehicle has to be invented to carry the reference
in astate completely different from the one it had when it was locally and materially

present.
Disembodiment and re-ernbodirnent is essential to the task of transformation. It is

essential to remember that visualization is only one of the many vehicles that help in
this encryption: numbering, tagging, counting, and stuffing are some of the many oth­
ers.!' The mass of work now available on visualization in science has been extremely
productive in describing a type of "formal matter," so to speak, that is neither in the
mind nor in things, but is at once material and symbolic. Actually, the very meaning
of symbolic has been completely dislodged out of its mentalist or structuralist past. 12 lt
is now an activity as empirically loaded-and as observable-as that of child care,
fencing, gardening, or baking. This is why more and more work on visualization in sei­
ence, which had started with an interest in text, then in diagrams, figures, and charts,
is now devoted to theory and mathematics, following, by the way, the very path of re-

. 13representanon.
A second trait of these displacements is as important as the first: the maintaining of

constant features through the shifts in representations. Since, by definition, the local
matter has been abandoned, how could a form refer to it, if some of the relations were
not kept constant? This maintaining of a constant through transformation has noth­
ing to do with the carrying over of the things themselves, as in the naive scenography
of realism, since the things have to be abandoned so rhat we have, at a distance, an
information "about" them. But it has a lot to do with conserving a constant through
successive transformations of the medium. Information is never simply transferred, it
is always radically transformed from one medium to the next. More accuratelv, it pays
for its transport through a heavy price in transformations.

In his major book, Edwin Hutchins has described many examples, for instance, of
the ways in which angles are conserved and redescribed from the pelorus operator on
the deck of a U.S. Navy ship, all the way to the chart of the plotter, in the cabin, car­
rying hoeys, rulers, and compasses.l" Half a dozen media are used to redescribe the
information, but they are aligned in such a way that something essential is conserved,
and that is the measure of the angles. Each scientific discipline, whether completely
"abstract" like topology or completelv "concrete" like the building of natural history
collections, can be described by the choices it makes in what should be kept constant
through which sort of transformations into different media.

As it has been noted, many years ago, bv the art historian William Ivins, perspec­
tive and relativity theory are two related examples that bring art history and science
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studies even more closely together in terms, this time, of content. 15 I have proposed to
call this common obsession "immutable mobiles" and I stick to this term because
it seems to capture pretty well, in my eyes at least, what is scientific in an array of
mediators that, otherwise, are very similar to those found in countless other visualizing
activities. 16 What they have in common is not the visual itself but the constants car­
ried intact through the transformation of the media. Immutable does not mean that
information is transferred unproblematically but that same features have to be main­
tained in spue of the mobility provided to them. In describing the visual practice of

scientists, we can be attentive to the textual quality of the document, to the layout of
the paperwork, to the intensity of the contrasts, to the enhancement of the features, to
the local interpretive traditions, to the relative efficiency of graphs and tables, to the
skilled work of rewriting the equations. In that sense, we da exactly the same work as
an art historian or a sociologist of art like Howard Becker, but we can also add the ways
these mediatars align with one another, what they choose to keep constant through
transformations, and what they determine to discard."

We have thus at least two reasons for being fascinated, for instance, by the work of

preparing an electron microscopy image; one will come from the hundred or so inter­
mediary steps going into the construction of the artifactual image, but the second will
be the gradual disappearance of those hundred steps into one shape that will be kept as
a reference through those re-representations." Of course, the quality of the shape can
never escape the series of these transformations-and this is what naive realism will
always miss so badly and constructivism will always deploy so beautifully-but these
transformations are aligned in a way thatjustifies the claim of realism Of not the modus
operandi it had imagined). They end up summarizing one another in a way that differs
from the deployment of mediators in art.

The langue duree history of this type of alignment has been made only in part, but
two things are already clear: first, the twin ideas of a calculating Mind and of a math­
ematizable World are the projection, at its two extremities, of this very specific type of
mediation." Wherever this type of network expands, there will be, as a correlate, a
certain type of subject and a certain type of object invented at both ends, to sustain
the transformations of the forms. This is the strong metaphysical meaning of the
expression that the "medium is the message," and this is what justifies the daring and
somewhat adventurous move taken, many years aga, by science students who brack­
eted out the individual internal Mind as well as the World "out there." We were right
to extract ourselves from Cartesianism by refusing at once the ego cogito and the res
extensa, in order to focus our attention on the middle ground, since this middle
ground-practice, loci, inscription, instrument, writing, groupware-was the active
part, and not simply, as we are told, "the means for a Mind to gain access to the
World."zOBy holding the mediation we da not miss the essential parts: what happens
in the mind of scientists "in there" and what is the real stuff of the world "out there."
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On the con trary, by conce n trating on the trivial aspec ts of the cooking of science, we
may aiso end up acco unting for its two vanishi ng points, res and cogito.

The second importan t point is that the definition of what counts as an essence or a
substance has a lot to do with this question of maintain ing a constant th rough transfor­
mations. Ir is fair to say tha t, in our scien tific cultures, we cannot entertain any alte r­
nati ve not ion of wha t is a substance, except as wha t is main tain ed through successive
transformations." Of course, in popul ar metaphysics, we project thi s sub-stance as
wha t lies "under" th e sh ift ing and passing attribut es, but this too, like the twin noti ons
of a calculating Mind and a calculable World , is a projection, an extension, an effect
of th e development of immutable mobiles. What is kept constant from one represen ­
tation to the next is morphed, quite naturally, into the thing itself to which, th anks
to "accurate information," we gain access. But in th is little sh ift from informat ion
by transformation to inform ation as a mere transfer without any transformation , th e
word "reference" chan ges its mean ing and instead of being what is carried through
the media and th e successive inscriptions, it becomes what th e thing is, unalt ered,
unmediated, unc orrupted, inaccessible." This, then , is the ultimate paradox of a his­
torical mediation th at provides access to what is then seen as an inaccessible, ahistori­
cal, and unmediated essence .

If th e work of mediati ons that is responsible for these products is erased furthe r, a
powerful scenography is th en gene rated: a calcul ating Mind, a calculable World, a sub­
stance th at lies und er its passing att ributes, and the medium oflanguage to circulate in
betwee n. All the othe r types of mediat ion will now be eva luated according to whethe r
or not they are able to provide an accurate "access to the world." And of course, by
comparison, all of the other forms of mediat ion s will be found wanting, and will be
condemned as so man y fan tasies or so many outr igh t lies. Inform at ion transfer will be
used as th e standard, altho ugh it does not even do justice to th e risky business of pro ­
ducing scien titic inform ation. To be sure, the proliferat ing mediators of art will be able
to escape from thi s ind ictment, on ly bv accepting th eir destiny as "forrns of art," tha t
is, bv abandon ing any durable access to the World and any objectivity in the Mind.
Hence, this rather terr ifying definition of art epitomized in Kant where the free play of
subjectivity "mediates" between science and morality. The relative freedom enjoyed
by art h istori ans has been obta ined at a heavy price, since they had been let loose on ly
because art did not count "seriously" comp ared to "wha t we can kn ow" and "wha t we
should do." As to h istorians of science, according to th is scenography, they had noth­
ing to do exce pt reconstruct , in the most wh iggish ways, the vagaries of reason slowly
ascending to truth through th e purification of its concepts.

O n the othe r hand, if we stick to the mediators and join th e forces of art history
(good at deploying mediators because none of them can be ordered in a stab le h ierar­
chy) with the forces of h istory of science (good at tackling th e quest ion of realiry

and objec tivitv), then th e hid eous scenography of mind/world/substanc e/language
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disappears and we have to consider heterogeneous associations of mediations plus the
types of mediations that group or gather the entities in completely different aggre­
gares. Science becomes rich in visualizing skills and art regains many entries into the
object. Fiction is no longer free under the pretext that it would be subjective or impo­
tent, and science is no longer merely "accurate," because to be so it would also need to
be unmediated, unsituated, and ahistorical. This, then, is the juncture that makes this
volume such an interesting venture.

THE ART OF PERSON MAKING
THROUGH BROKEN IMAGES

In order to elucidate this "new deal" between art and science-once the attention to
the number of mediators and to their types has been darified-I want to introduce a
third type of mediation. What happens when it is not information that is transported
through immutable mobiles, but persons? You do not ask a lover "do you love me?"
with the same expectation as when you ask "what is the present bearing of Point
Loma?" If your lover answers "I have already told you three times! Why do you ask
again?" you can deduce, with a pretty good margin of error, that there is no love anv­
more between you two. The question and the expected answer are not supposed to
transport information with the minimum of deformation by propagating through
many different representational states, as when you align your statement, your watch,
and the dock of Big Ben (itself relying on atomic docks in Greenwich, and those on
the Bureau International du Temps at the Paris Observatory) . Ir is not alignment and
re-representation that you are expecting. The question and the answer are supposed to
create persons who are present to one another in the very act of speaking.

To be sure, it is also a question of presentation, and even of re-presentation, but the
meanings of these terms are entirely different. "Present" has first the meaning of a gift
that is not due as a payment of any sort of debt or that is not the return half of any sort
of barter, The conditions of felicity of the little sentence "I love you" implies that it is
given as a gift and that this gift gene rates in those who give as well as those who
receive it a form of personhood: "I am the one who is loved by that one," "parce que
c'etai: lui, parce que c'etait mai," as Montaigne said of La Boetie. The word "present"
also means that both are present to one another, or in the presence of one another­
instead of being "absent" as in many other interactions where we are foreign to one
another. More intcrestingly, it does not just mean being present, since the little sen­
tence "I love you," when uttered rightlv, has the other virtue of putting both speaker
and listener in the presence of one another again and anew. Hence the different mean­
ing of re-presentation, as what is presented again, or what provides another chance of
being in the presence of someone or something (insread, for instance, of being "in the
absence," that is, dead!). Although the conditions of felicity of this "speech act" are
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difficult to detail, every one of us seems to have an uncanny ability to detect its infelic­
ities : "you don't really mean ir," "you say that to please me," "you said that too fast,"
"you did not say that like the first time." Although it is "un petitje ne sais quoi," as we

say in French, we seem to know a lot about it!

For the purpose of this meditation on medi ators, it is very important not to oppose

information transfer and person making as objectivity and subjectivity. Information is

never transported without being deeply transformed, this, as I said, is the paradox cap­

tured in the notion of "immutable mobiles." Thus, as we learned from science studies,

there is nothing especially objective about science; this type of mediation simply gen­

erates a form of transfer, that is, reference, whil e it proj ects, at the two vanishing
points of its networks, a certain type of subject-the calculating Mind-and a certain

type of object-the calculable World. Person making is no more subject ive than infor­

mation transfer is objective. It is simply the case that this new medi ation generates, at

the two extremities, completely different types of subjects-a person receiving the gift

of presence-and a completely different type of object-presence giving. This, how ­

ever, does not mean subjectivity. Ir is a full-bl own medi ati on, a form of life, with its

own form of judgment, its canon, its empirical world, its own taste and skills . Truth

and falsity, faithfulness and infidelity are carefully detected, measured, proved, dernon­
strated, elicited. Nothing is less unmediated, affective, evanescent than this sturdy,

careful, accurate mechanism to evaluate love . A large part of our life is spent- and

well spent!-in developing those skills and honing those form s of judgment.

Once the false binarie s of object ivity and subject ivity, coldness and heat, non­

humanity and humanity, visibility and invisibility have been put aside, it is much eas­
ier to see the differences in the types of medi ation. Both are pointing at features absent

from the scene of the act ion ; both are transcendent since they designate features

beyond the inscription; both are non-realistic since they work by transforming deeply
the representati on; both define, with a sure skill, rruth and falsity, faithfulness and
betrayal. Yet, they differ completely on what they point at. In information transfer,
everyth ing is sacrificed to the maintenance of a constant that undergoes transforrna­
tions and, so to speak, jumps from one medium to the next. Einstein's famous "mollusk
of reference" is an extreme example of this obsession. Every commonsense definition is
modified , but the transfer of information from one accelerated frame of reference to

anothe r is saved through the gene ralizat ion and reconceptualization of the Lorentz
transformations-a very apt term. r' In person making what coun ts above all, what

requires the utmost sacrifice , is the designation, here and now, of the person at hand,

being presented with the gift of presence. But there is no way to produce this effect by

directing attention away from the scene. On the contrary, the only way is to redirect
att en t ion by pointing, through cracks into the discourse, to the character in th e flesh
listening to the story or watehing the scen e.

Let me restate this essential point. Redirecting att en t ion away from the wrong
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direction toward the gift of presence that produces persons here and now, is the obses­

sion of this type of delegation. This differs a lot from transporting information with
the minimum of deformation through the maximum of transformations. It differs a lot,
but not as objectivity used to differ from subjectivity, and espeeially not as an access to
a "natural" world used to differ from an access to a "world beyond." Access is precisely
not what is in question in this person-rnaking form of life, no matter if it is beyond or
beneath, before or after. Moreover, "access to a world beyond the present one," para­
doxically, is a much better definition of information transfer and of its specific type of
transcendence. In person making, there is no interest whatsoever for substances.

In the first picture (see Figure 1), the boranist was directing her index to a world
beyond, which was obtained by what remained stable through the transformation of
the chart, the aerial photograph, the trip to the field site, the visual evidence they will

gain tomorrow, the metrology of cartography and the surveying that held the bearings
together. A substance, the locus of the field site, exists through its attributes. In that
sense, scientific visualization offers a much more transcendental, immaterial, spiritual
vehicle than anything we could think of. The angel, in the second picture (see Figure
2), is doing another job that we can now consider much more clearly: the two hands
are redirecting attention to something else, something much more important: "He is not
here; He has risen! Why do you look for the living among the dead? Go away to
Galilea!" But the second hand is not directing attention to the image of the risen
Christ instead, as if it were displacing something intangible from one representational
medium to another, the way our lady seientist could go from an inaccurate map to a
more accurate aerial photograph to produce a better reference. The holy women can­
not see the apparition at their backl" So, who can see the apparition? Nobody, and
that is exactly the point designated by the finger, that is exactly the angel's warning,
what explains the "opacity of painting," to use Louis Marin's magnificent expression.f

According to him, perspective allows exactly the opposite of what Samuel Edgerton
describes as rationalization and transparence. 26 The new coding of perspective does
not eliminate the repertoire of the aneient pre-perspectival icons; on the contrary, by
stabilizing most of the conventional reading of the rest of the picture, perspective
allows Quattrocento painters to highlight in a most dramatic fashion the discrepan­
cies, the cracks, that allow the paintings to make the presence real. In Piero della
Francesca's Annunciation, it is essential to understand that the angel cannot see the
Virgin hidden behind the pillar-but this understanding is made possible only by the
geometrical convention of the pavement. Standardization makes re-representation
possible.

This opaeity of painting does not mean, however, as it is often construed, that
painting designates something that is always beyond, something above, something
spiritual and immaterial, a substance beneath its attributes, or that it designates the
indefinite vacuity of belief. On the contrary, it can be seen, but not here in the ernpty
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tomb and not either by replacing the empty tomb by the invisible apparition. For the
viewer, seeing is no longer the accessing of a substance beyond the present setting, but
being designated now, here, in the flesh, as someone receiving freely the gift of life anew.
What is missing in the picture, to get its meaning, is the monk in the cell, to whom the
index of the angel, and the whole painting as an index, is addressing its warning.
Beware, your life is in question.

The kneeling painted monk on the left, Dominicus, who sees everything but the
apparition (which can only be seen from another point of view not wirhin the pic­
ture}, marks a perfect transition between what is missing from the picture and how the
picture should be read, that is, the "legend" of the fresco. All the more so since, as a
father of the Dominican order, he is also the one better suited to teach the friar in the
cell how to read, see, behave, and pray. What is designated by the fingers of the angel is

visible only bv kneeling in prayer and looking not among the dead but among the liv­
ing, not at the past but at the present. The index here is not about others but about

you, not about absent belief but about present persans. Whereas, in information trans­
fer, all the arrows are pointing at entities that are absent, in person making all the
arrows, through the cracks, discrepancies, visual puzzles, absurdities of the scene, are
pointing at the kneeling monk in the cell putting hirnself in the presence of what is a
present person and not a dead belief, in the presence of what "has risen" and is under­
stood now, in a flash of recognition, by this designated monk who, at last, grasps the
gesture of the angel redirecting attention to the text of the Gospel rhat this painting
reenacts, making the text as luminous and as simple as Dominicus's teachings. The
fresco is the ernpty tomb out of which life has risen again .

1 have moved surreptitiously from the ordinary sentence "I love you" to the theme
of the San Marco fresco as if they were dealing with the same type of mediation. The

reason for this move is that the onlv form of talk that we are still good at and that
remains close enough to person making, is to be found, nowadays, in what is called
"interpersonal relations." The situation is similar to that of Maussian gift giving that
used to link whole economies in the past, but remains now visible only in the domes­
tic realm of friendship and family relations, the rest being taken over by market rela­
tions (according to the economists at least).27 This has not always been the case
however, and there used to be a time where the most common, public, and collective
form of life was not information transfer but person making. 1hesitate to use the word
"religion" to describe this form of mediation, since religion has been turned, because of
the contamination of the model offered by information transfer, into samething
exactly opposite: a belief in the existence of a distant substance beyond the realm of
experience to which we have access only through the intermediary of special vehi­
des-a definition that, funnily enough, is a good description of science production,
but not of person making as defined above.

Even stranger, when considering pietures that have a religious therne, art historians,
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even sophisticated ones, take the theme, the narrative, as being about some scene of

the New Testament, or some stories of the Golden Legend. They know very well of
course that no picture represents, in any realistic sense, a genuine scene that would

exist somewhere, and yet they analyze the picture as if there existed a body of beliefs on

which the picture would draw or to which it would refer. In so doing, they forget one

crucial element of those pictures: not only do they not refer to a specific landscape or

to a genuine event in any scientific sense, but they do not relate in any sort of referen­

tial way to a body of beliefs about the Virgin Mary or the history of Christ. In other

words, although art historians are bona fide constructivists for every aspect of the

painting-market forces, varnishes, perspective, programs ordered by the sponsors,

and so on in a bewildering display of scholarship-they talk about what the scene re­

presents by using adefinition of representation that is utterly scientific, in the sense

that it should "refer to" a scene of the Bible and not in the sense that it presents
it anew. The visual puzzles to solve-for the painters, their patrons, and their cus­

tomers-are entirely different ifone or the other meaning of representation is chosen.

My contention is that those pictures that are engaged in person making are not at
all about reference and access, not even in the somewhat innocuous sense that they

would allude, refer, or be "about" scenes of the Bible. They do something utterlv differ­

ent, they re-present, in the other sense of the expression, what these stories and scenes

really meant-meanings that had been lost by those who read them, but which can be

re-understood now again, because of the picture (as in the case of stigmata traced by

Arnold Davidson in this volume). Like the fingers of the angel, they redirect attention

to what is important and ask, through the discrepancies of the visual displav, that we
do not look away among the dead, but here among the living, for what is meant.
Hence the subeitle of Georges Didi-Huberrnan's book, Dissemblance and Figuration, is
itself based on an interpretation of Denys the Aeropagite's theory of images, which
uses for what I called "cracks" and "discrepancies," words like dissimiles, inconsequentes ,
inconvenientes, deformes, confusae, mixtae.28 All the meditations of Christianity are
about bringing real presence, not about illustrating themes. But compared to rhis obses­

sion, the historical differences between iconoclasm and iconophilia appear to be very

small, even if one takes into account Reformation image breaking, Lutherian search

for "mental images," the sorting out of Catholic images after the Counter-Reformation,

the Byzantine "economy" of icons, or even the iconoclasm of Modern art. 29 Avoiding

information transfer is what all these visual cultures have in common. Iconoclasm, in

that sense, might be only one aspect of this long history, another way of multiplying

the discrepancies, the cracks, and redirecting attention to what really counts. But

what can be done literally by destroying the image itself, can be done figuratively in
the image . In that sense, all Christian images are born broken.

When they are not, they are broken in yet another meaning of the word: they are so
bad that they are ready for the bonfire! The simple demonstration of this is to live the
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rather horrifying trial of walking by mistake into the rooms of Modern Saered Art in
the Vatiean Museum. Thousands of cto üies allude to biblieal seenes, refer to beliefs,

represent biblieal stories; not one of them, not one, has any sort of pretense at

re-understanding anew what those stories meant. Absolutely devoid of theological
values, they are also, interestingly enough, devoid of artistic ones-as if mediators of

different sorts supported one another and the art ones refused to sit where their

person-rnaking brethren had been excluded.
Theology, unfortunately, has been for a long time in the same dire state where epis­

temology and aestheties were before the onslaught of eonstruetivism. It is thus of very

little help at this juneture, sinee it has absorbed the language of seienee to the point

where it really believes it has to defend eertain "beliefs" in the "real existenee" of"real

substanees" that would reside "beyond" the reaeh of natural and empirieal grasps and

that would be aeeessible only through the sueeessive ladders of more and more imma­
terial intermediaries. Thus, its most essential phenomenon, its own original type of

mediation, its very eore, is defined in the exaet terms of another one that goes in corn­

pletely different direetions and produees utterly different objects and subjects. An

invisible world of belief is mistakenlv built beyond the visible world of seienee,
whereas it is almost the opposite: scienee gives aeeess to a form of invisibility and reli­

gion to a form of visibility: ego, hie, nune.

THE "LEGEND" OF SCIENTIFIC AND RELIGIOUS IMAGES

Ir is difficult for us to pay equal attention to different forms of iconophilia beeause we

tend to eonfuse the eonditions of felieity of visual eultures. This is nowhere clearer
than in the notion of belief. Religion, or, to be more precise, person-rnaking media­

tion, has no more to do with belief than scienee with a visible world. The notion of
belief is the projeetion on religious mediators of the trajeetory of information-transfer
ones, We start to talk of belief when we try to grasp the eontent of a person-rnaking
statement by using the reading eue offered by scienee and then, finding it empty, real­
izing that no immutable mobile is at work, that no information is earried over, and
thus, sinee this statement is "ernpty," deeide that it should eorrespond nonetheless to
something nonexisting that we eall the "content of a belief." Belief is a eharitable

interpretation but an ill-applied eharity. Instead of modifving the reading key, it tries

to save the interpretation bv offering it a eontent it never Md in the lived world of
those who uttered those sentenees. In other words, no one, absolutely no one, ever

believed in anything aeeording to the manner imagined by science." To put it more

polemieally, the only believers are the ones, immersed in scientific networks, who
believed that the others believed in sornething."

Several eonsequenees ean be drawn from this. The first is that the information con­
tent of religious mediators is nil. Angels, like the one painted on the San Marco cell,



434 BRUNO LATOUR

are very good at redirecting attention, but if one asks what they did say, what sort of
constant they maintained through shifts in messages or inscriptions, the answer is
tragically void. In this sense the information content of the whole Bible is nonexis­
tent. This is the case in spite of the Creationists' hilarious attempts to read it as if the
geologist Georg Lyell had written it, thus proving that they misconstrue religion talk
even more than they misunderstand scientific discourse. Creationists are an excellent
demonstration that some Christians can be rationalized to the marrow, unable even to
retrieve a shred of the kind of talk that would not carry information but transport
persons.

What the angels carry, however, is something crucially important: another media­
tion, "He is not here, He has risen." But who is this He? Not a substance to which one
would have access, but another mediation, a life-giving person, a mediator of God.
And to this God, in turn, do we finally have access through successive ladders of medi­
ations, like the ones deployed by the scientist in the first picture, accessing one spot in
the Amazonian forest? No, since God is another mediation, another way of saying
what is present, what is presented again and anew, what is, has been, and will be. But
Presence is in no way construed as a substance beneath, everlasting under its attrib­
utes. Hence its definition bylohn in terms of ways of talking, of enunciation: "In the
beginning was the Word (Verbum)" (John 1:1). To shift from person to substance is to
change the reading key and to replace the meaning-what gives life presently-to a
completely different one: what has always existed. The second one, contrary to the
belief in belief, is not religious; it is, through and through, a scientific way of accessing
and managing the transit of immutable mobiles.

The second consequence is that this tension between substance and persons, infor­
mation transfer and person making, is inherently unstable-as the whole Patristic the­
ology can show. That is, there is no way, no direct way (this would go against the very
notion of mediation) to put oneself in the presence of presence and to understand,
once and for all, the meaning of this message. This is what I meant in the little anec­
dote above.lf, to the question, "00 you love me?" you answer "I have already told you,"
you shift to a temporality where a message could be capitalized once and for all. This is
not possible with love talk, since what is required from it is a renewal, on the spot, of
what you had indeed said thousands of times to the same person, but that has to be
remade anew for the two to be again in the presence of one another, even, for
instance, after a quarter of a century of common life. This is why the angels, in reli­
gious forms of life, have so much work to do, although they carry no information: they
ceaselessly have to redirect attention to the presence, which, by the very passage of
time, is always lost. This temporality is well-known and easilv experienced in love,
but we should use this tiny cue to understand that it has always bcen the same with
religion.
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Another way of putting this point is to say that there is no such thing as a pure or
direct religious expression, not because it would be ineffable, subjective, spiritual­
this is, as we now understand clearly, a charitable but utterlv scientistic way of talk­
ing-but simply because the meaning of the message is in a presence that becomes

absent through the displacement of the mediation itself. Meaning is always missed if it

is not renewed now. This is what Rudolf Bultmann indicated long aga by making

mythologization and rationalization two svnonyma" Rationalization is not adefeet of

religious talk that we could eliminate. In the Gospels thernselves, the evangelists are

busy rationalizing, inventing scenes, adding anecdotes, making the story smoother,

making it look more reasonable. Conversely, the most bizarre rationalization can sud­

denlv retrieve meaning through the cracks or discrepancies of its construction when

it is seized again by what is meant, persons being made alive again in the presence

of what is person-giving. If we dislike the theme of the Assumption, for instance,
we may displace it, break it, or shake it, but we cannot replace it by a purer, less

corrupted meaning that would access more directly what is in question through that

rherne. Contrary to many of the Reformation and Counter-Reformation theories of
images, directedness, transparence, purity, and access are important properties of

information-transfer mediators, but destroy the person-rnaking ones.

A final consequence is that the best way to respect images is certainly not to save

them through a "symbolic interpretation" that would lie hidden beneath the popular

and metaphoric usage. Contrary to appearances, this way of reading would be thor­

oughly scientistic, since it would take the relations between the empty tomb (first

message), the apparition beneath the holy warnen (second message}, the admonition

of Dominicus as a kneeling painted monk (third message), the passage of the Gospel
(fourth message), and the understanding of the message bv the praying monk in the

flesh (fifth message), as substitutes for one another in the same way as the ones used bv
the scientist (Figure 1) who could go from a chart, to an aerial photograph, to visual
evidence. Such is not at all the way messages order themselves along religious paths.
They are not about messages at all, no matter how abstract, pious, reasonable, or gnos­
tic, they are about messengers .33 And they are not about having access to a superior

reality beyond, but about designating the speaker as the one who receives the gift of
life anew, and suddenly, starts understanding what those messages finally-but always
provisionally-meant. Messengers. not messages; persans here and now, not substance
there and above or below.

Ta use again love talk as a template, it is the trembling of the voice, the tone that

gives truth-value to the otherwise repetitive sentence "I love you." In the same way, it

is the trail through all the discrepancies, the puzzles, and the breaches-in the visual

constructions, in the uses of the themes, in the interpretation of the programs-that

provides meaning, or not, to the religious icons. The unerring skill with which we
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define proofs and pass judgments on this tone that sounds, on the face of it, so unseiz­
able, is what should be retrieved, in my view, from those paintings by following their
"shaking" and their "trepidation."

What we have to retrieve is the carrying of a movement that uses the message to pro­
duce the enunciators of this message. Since this is obviously impossible, the only way it

can be done is to render the message unable to do the job of information transfer, in
order to force attention away. But this "away" is not the "beyond" of belief, and here
again, the path falsely indicated by the message has to be broken, shattered, and inter­
rupted, so as to redirect the sight away from the invisible and unalterable substance of
the spiritual world . Always away, but not beyoncl. Yet neither is the direction the depth
of an individual soul moved by the beauty of a message that is addressed to the ego, hic,
nunc. Again, to cancel out this third possible reading and escape in the right direction,
the message has to be split, cracked, shaken, and redirected away. Away, but not down
toward the feelings of psychology or even deeper in the dark unconscious. And so on,
in a circulation, a spiral, which provides meaning not only for a painting but for the
whole setting-theological, institutional, cultural-in which the mediators are gath­
ered, reshuffled, and assembled (see [oseph Koerner in this volume). This spiral going
from one index redirecting the sight away to another resembles slightly, but only
slightly, the way art mediators, as I said above, are unable to be listed in a stable hierar­
chy around a core which would be the "real worth of a work." The resemblance is
enough to und erstand the resonance of the two, but the difference is still easy to detect,
as in the beautiful case of Bach's "blaspherny.Y'" Alliances between types of mediators

are always provisional.

CONCLUSION: AGAINST ICONOCLASM

What can we conclude in rhis meditation on mediations? That it is no easier to be
iconophilic in science than in religion. On the face of it, the intensity of visual
inscriptions seemed to make scientific practice an ideal case for the study of visualiza­
tion. But we saw above that this was not the case, since what is visible is only the
freeze-frame of a process of transformation that remains extremely difficult to grasp, a
proper form of invisibility. Conversely, if we turn our attention toward religious
images, there is nothing ineffable in those conditions of felicity. lt is perfectly possible
to find the empirical grasp that would allow us to write down their specifications, but

the grasp should be adjusted to the type of fragile mediators, to the frail feathers of
angels .

One of the great interests, to me at least, of the emphasis on visualization in science
studies, is to offer us avision of the practical production of facts, which is not very
much easier, direct, transparent, or unmediated than that of the religious movement
I tried to outline. The quality of the scientific reference continues only if you add
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yourself to it and push it one step further, or deteriorates if you stop carrying it over;
exactly in the same way, albeit through a radically different movement, the meaning
of religious mediators can be retri eved only if you add yourself to the list of relays th at
vibrates through th e whole tradition of interpretation. To put it bluntlv, Nature is now
seen as no less transcendent than God; or to put it even more strangely: angels' work is
not very much more difficult to grasp th an the work of scientific instruments. To be

sure, the ways the mediators circulate is entirely different, but the ways in which they

have to be deployed is not so different: visual cultures are immensely complex in both
cases, and it is as difficult to claim that we would have a better knowledge "without all
that" (meaning the instruments, inscriptions, graphs, and laboratories), as it is to say
that we could have better ways of producing persons if we could get rid of "all that"

(rneaning angels, icons, and love talks).
The difficulty is to leam how to be iconophilic for one form of visual culture with­

out being iconoclastic for the others (as has been so often the case in the past). To
come back one last time to the example of the San Marco fresco, we can now see how
to write down the "specifications" or the "conditions of felicity" of other regimes of
mediations, once the tyranny of information transfer is lightened. A tyranny, we
should remember, that make s the practice of science incomprehensible as weil. To
transcribe these conditions, we have to build two lists. The first one provides a mes­
sage, or a series of successive messages, and the second one is made up of all the
breaches that make those messages unfit for normal consumption, and whose succes­
sion indicates, as so many relays, the circulation of a meaning th at would cut trans­
versely through all these stories, none of which is believed (although each is used for a
little time) . The first list gives us several layers of meaning: the ernpty-tomb story of
the Gospel, the apparition of Christ, Dominicus kneeling down, and so on . If you dis­

place these inscriptions to align them in the same way as the chart and the photograph
in Figure 1, then they become an extraordina rily clumsy and uninformative way of
relat ing you (now in the mind set of a scient ist ) to events happening in year 30 B.C. in
Jerusalem. You cannot push your finger on it as does the scientist on th e table at the
restaurant and have any sort of access to Jerusalem, as she has to her field site in the
Amazonian forest." Hamessed for this use, the mediators appear as a sympathetic and
possibly beautiful tissue of lies. This remains so if, shitring this time to art history, the
fresco is seen as one of the many examples of a theme inside the program of Domini­
can visual culture. This time they are no longer outright lies, but mere realizations of a
prototype localized in the mental and visual culture (what Michael Baxendall calls th e
"period eye") of Quattrocento Florence.36 From bad information th ey have been
tumed into good symptoms. Still, they da nothing.

But, ifyou now add the many little elements that are used to redirect attention: the
mute angel, the non-visible apparit ion of Christ, the skewed position of Dominicus
who sees nothing. the empty tomb itself, and so on in a list that grows constantly with
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your knowledge of theology and art history, then you begin to make the whole tissue of
messages vibrate all the way to your understanding (now in the mind-set of someone
designated by the picture) of what is carried out: this is what was meant by the inven­
tion of the empty tomb, by the innovation of the angel, by the complete lie of Galilean
apparitions, by this way oi talking that makes the Evangelist say "He has risen....,,37

On the other hand, if you paint a scene from the Bible, but without shaking its con­
struction by inventing new indices that redirect attention away from it; or worse, if
you imitate inventions made at another time and place by other painters for other
patrons and customers, then your painting will be much more devoid of religious
meaning than an oyster with lemon on a napkin even though you fill it with two thou­
sand angels, hundreds of halos, and countless kneeling worshipers. This is what ex­
plains the nightmarish quality of a visit to the Vatican Modern Sacred Art Museum.
These croütes simply forgot to renew the "putting into presence" vocabulary and to
reinvent new tricks, breaks, and cracks. Their painters, patrons, and viewers have
become, literallv, absent-minded.

The conditions of felicity für such a movement seem, to us, very strange, and

become even queerer when we take religious icons as our example, instead oflove talk,
for which we all have reasonable competence. We should not be surprised by this diffi­
culty, however. About three centuries of forms of life are missing to make the junction
between these two ways of talking, since theologians and priests, overinfluenced by

the example of immutable mobiles, stopped reinventing new modes of speech and
began to believe, occupying the antirationalist position that rationalists had devised for
thern. Christians even went so far as to invent another world beyond the "natural"
one, a world to which we could have access only through prayers, discipline, and series
of aligned intermediaries! An invisible world beyond the visible one! For my part, a
civilization where we can have angels and immutable mobiles circulating, each in
their own way, seems a much better place to live than the one in which science is sup­
posed to access the World directly. It also seems better than the rather horrendous cu1­
ture in which the poor angels are harnessed to do the work of instruments, accessing a
world beyond and carrying blank messages back on their return.
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SIMON SCHAFFER

On Astronomical Dcawing

Our object is, or ought to be, not the mere imitation , bui therivalship of nature.

- C H A RLES PIAZZI S M YT H , ON ASTRONOMICAL DRA WING , 184 I

"THE APPEARANCE OF DISTANT REGIONS"

Worries about the adequacy of scientific pictures are part of commonplace work that
separates genuine objects from parasites and artifacts. This work is not applied
instantly to singular images but to prolonged series of pictures, techniques, and per­
sonnel. The psychologist Richard Gregory has used Victorian drawings of nebulae as
an example: "it may be doubted if it is possible to make a single observation of any­
thing," he suggests, because observational judgments "take time and knowledge to
develop.'" Images supposed to convey their meaning at a glance were thus made as a
result of astronomers' laborious gaze. The gaze and the glance in Victorian nebular

astronomy are the themes of this chapter. Many astronomers and draftsmen worked
hard between the 1830s and the 1860s with a range of instruments, drawings, and
engravings to make an adequate image of a supposedly stellar object, the Great Nebula
in Orion. The labor expended in taking such pictures was often publicly described to
make images' adequacy telling. Yet when this artful work became visible, the image
might be seen rather as an artifact. Mid-nineteenth-century astronomy could be a
hard case for the examination of this kind of labor, for it was the norm for a newly
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positivist theory of science that saw astronomy as a science of angles and times, and

the observatory as a kind of institutionalized retina where celestial sights were imrne­
diatelv, almost effortlessly, recorded without prior judgment or experiment. But the
norm neglected the systematic disciplines designed in the 1830s and 1840s to produce

reliable observers and recorders; new experimental technologies, such as photography

and spectroscopy; and the work of drawing and engraving, which mattered especially
in stellar and nebular astronomy since images of these bodies needed sketches of

mobile and granular shapes rather than merely arecord of times and angles. Such

sketches were often judged using conventions of physiognomy and caricature, ways of

seeing common in the worlds of cheap graphic journalism. So this chapter uses the

labors of nebular astronomy in the mid -nineteenth-century British Empire to see how
astronomical picturing worked, the shared conventions bv wh ich it was governed, and

the various milieux in which it mattered.

Nebular drawing was part of the project to esrablish, or undermine, a Nebular Hypoth­

esis, a story about the evolution of solar systems through the gradual condensation of a

spinning cloud of gaseous fluid told by several earlv-nineteenrh-centurv astronomers

and philosophers. They mainly relied on the claims by the Regency's "natural histo­

rian of the heavens," William Herschel, that his big reflecting telescopes showed

clouds of nebular fluid in deep space whence stars were produced bv gravitational con­

densation. Chief among Herschel's specimens of trulv nebulous fluid was the Great
Nebula in Orion, "the most wonderful object in the heavens," where he saw evidence

of slow development from the "strata" of vast luminous clouds. By arranging well­
crafted pictures of nebular types the senior Herschel was able to urge that "the heav­
ens ... are now seen to resemble a luxuriant garden, which contains the greatest
variety of productions, in different flourishing beds . .. .we can, as it were, extend the
range of our experience to an immense duration. :"

Herschel reckoned that in his natural history of the heavens "seeing is in some
respect an art, which must be learnt." His art was often compared with contemporary
imagery brought from the South Seas by imperial navigators. "European vision" of

remote tropical and celestial zones was developed by the voyaging artists sponsored by
Herschel's patron, the aristocratic naturalist [oseph Banks, and in Alexander von

Humboldt's widely read physical geographies, which mapped contours and vegetation

types across huge tracts of exotic territory. ' Humboldt proposed an aestheticized

"phvsiognomy of plants'': "in determining those forms [on wh ich] the physiognomy of

a country's vegetation depends, we ... must be guided solely by those elements of

magnitude and mass from wh ich the total impression of a district receives its character
of individualitv." Whereas in the tropics "the Earth reveals a spectacle just as varied

as the starry vault of heaven, wh ich hides none of its constellations," isolated Euro­
pean physiognomists must use representational techniques "to enjoy in thought the
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appearance of distant regions," celestial and natural historical." Colonial naturalists
and astronomers joined in projects of what Michael Dettelbach has acutely named
"aesthetic ernpire." Like Herschel, whom he judged "astronomer, physicist and poeti­
cal cosmologist all at once," Humboldt reckoned that condensing nebulae were the
sources of stars, there was a close analogy between nebular and organic history, so the
physiognomy of natural forms could be applied to astronomical objects.'

In the 1830s and 1840s William Herschel's son lohn, doyen of British astronomy
and protagonist of a range of new ways of making images, helped interpret these pro­
grams for early Victorian culture by fitting the natural his tory of the heavens into
Humboldt's "applied astronomy" and the physiognomy of nature. In the British
empire, astronomers such as the military engineer Edward Sabine joined lohn Her­
schel in surveys of magnetic, botanical, and physical variables, and sought to extend
their maps to the heavens. In the 1840s Sabine helped translate Humboldt's Views of

Nature and his Cosmos, which Herschel then reviewed. He summarized "the peculiar
phvsiognomy of natural scenes," and, like his close friend Humboldt, Herschel saw
that the evolution of stars from overlapping "strata" of nebular fluid was a view to be
"expected from one especially conversant with organic forms.,,6 On the basis of the
Herschels' pictures, the Glasgow astronomer lohn Pringle Niehol invented a "nebular
hypothesis" for stellar and planetary origins. A radical economic journalist, Niehol

made this hypothesis a keystone of his reformist account of the law of progress at work
in nature and society. As Niehol explained, ifpowerful instruments like the Herschels'
telescopes could not resolve such objects as the Orion nebula into stars, and if its
shape kept changing, then there was good evidence of true nebulosity, thus support for
his evolutionary story and grounds for an organic physiognomy of the heavens. N ichol
asked whether such "void, formless and diffuse" objects were just masses of very distant
stars, or instead "monuments of bygone worlds-the fossil relics which mark the early
progress of our own planet," containing "the germs, the producing powers of that LlFE,
which in coming ages will bud and blossom, and effloresce, into manifold and growing
forms, until it becomes fit harbourage and nourishment to every varying degree of
intelligence and every shade of moral sensibility and greatnessl'"

Science journalists shitred debates on true nebulosity to the larger public sphere of
mass lectures and cheap print where vivid physiognomies were put to many persuasive
uses. A social history of such vividness challenges standard models in which scientific
accounts are allegedly produced in specialist settings, thence distributed for public
consumption."The distinction between specialists and the public on which this analy­
sis relies was made, not taken for granted. Humboldt, for one, made sure that the rech­
niques for picturing nature's face were connected with the right ways of picturing the
sciences' standing. In his review of Humboldt's work, Herschelexplained that "such a
view of nature ought to be in the highest possible sense of the word, pictusesque, noth­
ing standing in relation to itself alone, but all to the generaleffect." The scientists'
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public must not demand access to detail but must be content with unified and distant
pietures. "As in art, intense and elaborated beauty in any partieular defeats pic­
turesqueness by binding down the thought to a sensible object, annulling association,
and saturating the whole being in its single perception.?"This aesthetics was designed

to reinforce the often fragile security of the gentlemen of science and the dependence
of their audiences. Early Vietorian astronomers' terrain was a network of heteroge­
neous sites each of quite unequal sociallegitimacy and hosting different forms of labor.
The vividness of nebular imagery was made in the spaces around the great telescopes,
where observers, draftsmen, engineers, and managers contested the proper ways of
making physiognomies of the heavens; imperial zones of political and racial conflict,
where liminal knowledges were forged of populations that lay just beyond the borders
of metropolitan power; and the world of print culture, where ingenious juxtapositions
of image and text were used to forge caricatures and physiognomies of the messages it
was claimed the heavens taught.

The next seetion connects astronomical pieturing in colonial South Africa, where
lohn Herschel proved his astronomieal worth in the 1830s, with the aesthetic empires
of natural history. This discussion is followed by an account of the world of metropoli­

tan engravers, whose struggle for status made the authorship of images a vital sociopo­
litical problem for early Victorians, astronomieal image makers not least. The latter
seetions of the chapter then shift to the preeminent reflecting telescopes of the period,
the giant three-foot and six-foot instruments commissioned by the Earl ofRosse in Ire­
land in the 1830s and 1840s. They were used to resolve the Orion nebula, an object
not considered to be resolvable by modem astronomers, but whieh Rosse and his col­
leagues did eventually claim had been seen as stars. Resolution was supposed to remove
evidence for truly nebular fluid in space. Careful techniques were used to tell whether
resolved stars were really visible; whether the nebula's shape had changed; and, from
the 1860s, whether the nebula showed the bright spectrallines of a truly luminous gas.
So these different pieturing techniques might speIl doom for materialist evolutionism,
or else provide evidence of its truth. Such evolutionist doctrines counted rather in­
tensely in Anglo-Irish relations, another imperially critieal setting, and helped define
Rosse's team's antievolutionist graphics of nebular astronomy. Physiognomie conven­
tions were of exceptional importance in debates on evolution, progress, and degenera­
tion and form parts of this labor history of picturing. Distinctions between reliable

pietures and deceptive artifacts were made in the varying public spheres of Victorian

society.

"THE EUROPEAN FACE 1S QU1TE LOST"

Telescopes and engravings used techniques crafted to make their craftiness vanish.
Hence arose a problem of calibration. If there was little prior agreement about
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whether nebulae were truly stell ar, or whether their shapes had changed, then
astronomers needed extrinsic judgments of the reliability of reports about their resolu­
tion and physiognomy. Astronomical competence could only be checked against the
instrument and drawings of a known object, but drawings were used to check whether
instruments were reliable and celestial objects had changed." So preexisting lists and

trained practice directed the experienced gaze to and around carefully selected
objects. This is how a Victorian astronomer, surrounded by support staff and equipped
with a range of instruments, worked nightly at Rosse's big reflector:

I shall suppose that we are ready to commence a night's work. The assis­

tants ... are already at their posts. Up we climb to the lofty gallery, taking with
us a chronometer, our observing book, various eye-pieces, and a lamp. The
"working list" as it is called, contains a list of all the nebulae we want to observe.
A glance at the book and the chronometer shows which of these is coming into

the best position at the time. The necessary instructions are immediately given
to the attendants. The observer, standing at the eye-piece, awaits the appointed

moment, and the object comes before hirn. He carefully scrutinises it to see
whether the great telescope can reveal anything which was not discovered by
instruments of inferior capacity. A hasty sketch is made in order to record the
distinctive features as accurately as possible. One beautiful object having been
observed, the telescope is moved back to the meridian to be ready for the next
vision of delight.... I would point out that the work of observing in the manner
above described is extremely trying and fatiguing. It should be remembered,
however, that the nights on which the nicer astronomical observations can be
made are few and far between.11

More than twenty years of such "nice observations" were in fact needed to produce the
single published image of the Orion nebula's structure made at Rosse's observatory.
The astronomer at the reflector's eyepiece selected and sketched from a "working list''
made by other observers, such as the preeminent stellar astronomer Wilhelm Struve at
the Russian imperi al observatory at Pulkovo, or by lohn Herschel. Decisive in making
Herschel's status was his astronomical expedition to the Cape Colony, where from
early 1834 he organized the construction of a private observatory for his father's
twenty-foot reflector to survey the southem heavens (Figure 1). He'd made prelimi­
nary drawings of the Orion nebula a decade earlie r, and from the Cape he saw "the
necessity of executing a redelineation of it," because the nebula rose much higher
above the horizon there and he found it hard to tell whether changes in its shape were
due to real shitts. He later admitted that the "supposed changes" in Orion "have origi­
nated partly from the difficulty of correctly drawing, and, still more, engraving such
objects, and partlv from a want of sufficient care in the earlier delineators themselves
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Fi1:UTe I. l ohn Herschel's lU'ent y ~f ooc [elescopeset uper Feldhawen
in Solllh Africa in 1834. Fmm Henchel. Resulrs of Astronornical

Observanons ar rhe Cape of Good Hope (1847).

in faithful\y copving thar whic h rhev rcally dtd sec:' So nebular asrronom crs nccdcd a
relia ble phvsiognornv wirh wh ich to deptct esrronomtca l appearances."

Hersehe! was arnong the backers of a wtde range of new rcchruques of "faithful
copying," r hotograrhy among them. Ne bular objects long rcmatned bevond such
automatre proc csstng, principallv because of the long exrosure nm cs required and rhe
not ortous insrabil itv of telcscopc clock drivcs. With the huge ltghr-grasp of unwieldv
retlectors, many ce lesna l objccrs onlv rcmain cd in stght for verv shc rt nm cs indeed.11

In th ese efforts ro produce irnages of unfarniliar and exor ic objects, Hersehe! was in rhc
position of othe r naturalisrs at thc co lomal pcnphcrv who constructcd manageable

vcrsions of rhe worlds rhcv encounrercd using imporred mcrhod s of ordermg to travel

co lon lal landscapes. Racist phvstognom v, conven tions of imaging faces as signs of
moral arid natura l developrnent. came with rhcm from Bnram. Such visions sough t,

often ineffectivelv, to commanJ landscapes and populanons und cr rhe gare of thc

mov ing nat urahst's eve. fn February 1834, soon afrer setrin g up rhc familv's relcscope.
Herschcl tumed it on the moon: "as it n ses it presen ts a round. dull, blorc hv human
face, wüh broad nosc sulky mou th and srandmg pcrpc nd icula rlv has [ust the effect of
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some preternatural being-Demon-or god of some barbarous nation looking down
on his African territory & sniffing with sullen pleasure the scent of some bloody rite or
looking down on the whole region as a scene of carnage agreeable to his nature & will.
The European face is quite lost, bv the reversal of its position." The astronomical point
was that in the southern hemisphere the moon was seen inverted. The physiognomic
concern instead centered on the encounter with a recalcitrant and exotic world.l"

The inspiration for such surveys of "demonic" phenomena was at least partly the
pursuit of a Humboldtian "aesthetic empire." In 1834-36 the British colony dispatched
an expedition, for wh ich Herschel acted as scientific advisor, to survey lands and pop­
ulations across its eastern border. Among this expedition's most striking products were
the pictures made by its artist, Charles Davidson Bell, a frequent visitor to Herschel's

observatory whose physiognomies of indigenous peoples and terrains were praised
enthusiastically by the keen young astronomical assistant at the Cape Town obser­
vatory, Charles Piazzi Smyth. "Here was the great interior's physical geography ...
depicted again and again, either in brillianr colour, or chiaroscuro force of black and

white, and almost perfect truth of outline, with the very atmosphere also before one to
look into, as it shimmered and boiled in the vividness of solar light.,,15 The imagery of
imperial power and knowledge of the theretofore "unknown" were combined in new
"black and white" images of the torrid southern lands and wondrous skies.

Smyth, like Herschel the son of an eminent astronomer, was something of an arna­
teur draftsman, and worked with Herschel on geodetic and celestial surveys and on
nebular sightings. He produced some fine caricatures of the astronomers at work and
instructed his Cape Town friends that "the object of painting as well as of literature is

to present something more perfect than that which is commonly seen, to give a local
name and habitation to those abstract images of ideal & perfect beauty which though
derived from nature herself are never to be seen entire in any one ofher forms.l'" This
was certainly true of astronomical imaging. In late 1841, before his departure from the
Cape for the chief astronomer's job at Edinburgh, Smyth delivered a paper at the
South African Literary and Scientific Institution discussing the technology of astro­
nomical drawing. Subsequently published in London by the Royal Astronomical Soci­
ety, the talk was prompted by Smyth's commission to give engravers adequate images
of Halley's comet as seen by Herschel and his colleagues from the Cape. In South
Africa, Smyth engraved copper plates he had brought from England for astronomical
and cartographic publication, and apparently worked with mezzotints and aquatints.
In what he conceded was a "very hasty production," Smyth summarized all the problems

that faced nebular representation in the 1840s.17 He argued that nebulae posed special
representational problems, both cultural and descriptive. They could not be subject to
exact measurement; there was as yet no public observatory for extra-meridional
astronomv; photography could not be used on these telescopic objects: above all, there
was no secure inference to be made about the evolutionary course of nebulae simply
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because the Herschels were able to arrange nebular species in aseries of increasingly
resolvable objects."

So Smyth set out to rule on the aesthetics and technique of nebular pictures,
because comparisons between reliably made images would be the only means of get­
ting at changes in nebular form. His principal theme was the need for "faithful irnita­

tion, for want of which none of the so-called high finishing can ever atone, and wh ich
can only be accomplished by correctness of eye, facility of hand, and a due apprecia­
tion of the subject." These principles told against most engraving convention, such as
engravers' "misplaced attempt to produce a splendid figure." Like the publicist Nichol,
Smvth commended what he called "positive representations," in which lights were

represented as white. The "negative method," he judged, in which stars were repre­
sented as black marks on a white ground "is extremely likely to puzzle and to create

misconception." Yet William Herschel's positive images of nebulae printed in 1811,
which relied on ruling crossed lines and then a combination of stippling with mezzo­
tint (so that the artist worked from a very dark background to highlights) "gives the
objects a much better definition than they really possess," while [ohn Herschel's cele­
brated early aquatints of the Orion nebula, acid etchings where varnished parts would
end up white, produced "the disagreeable effect of a net thrown over the whole."19

These were conventional concerns among colonial artists . In the same year as
Smyth's lecture, the drawing master at the East India Company's military college

issued an authoritative engraving manual in which he, too, discussed the artistic skill
required from the mechanisms of engraving: "strokes should never be crossed too
much," and the engraver must "make the strokes wider and fainter in the lights and
looser and firmer in the shades.'! " Smyth stressed that astronomers must be their own
artists, especially in the colonies ("the more necessary the farther he is removed from
Europe"). They must attend closely to aesthetics. Mezzotint was the preferred tech­
nique, because it gave a good black ground by roughening a steel plate with a curved
rocker, and thus approached such models of skill as Rembrandt, the cynosure of fine
chiaroscuro. "Though the study of these masters may not bear very closely on the
point, still not a stone should be left unturned when our object is, or ought to be not
the mere imitation, but the rivalship of nature." Trying to make publicly accessible the
means for translating "to future ages those signs and appearances in the heavens which
admit of no direct application of measure or number," Smyth was driven to increased

mechanization and to ever more explicit aestheticization of representation. "The lay­
ing of the ground is the most tedious and troublesome part of the process." He pro­
posed a machine to accelerate and render reliable the preparation of the ground by
ruling parallellines on the plate: "it is needless to enlarge on the rapidity with which
astronomical drawings would increase in value." As astronomers tried making reliable
representations of the nebulae and send them from the remotest sites to the imperial
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capital, they found themselves enmeshed in the world of artists, engravers, and graphic
. 21pnnt.

THE PHYSIOGNOMIC TELESCOPE

Savants such as the Cape astronomers and naturalists returned to a turbulent Britain
armed with invaluable images of the southern world, faced with the puzzles of render­
ing reliable public reproduetions of what they'd seen. Not everyone eommanded the

resourees of Hersehel, who got ducal subsidy for the publication of his astronomical
surveys. Their dilemma was linked with the division of labor inside print culture.

Engravers earned most of their living by selling reproduetions of paintings, their skill
lying in the degree to whieh these eounted as worthy versions of some splendid origi­

nal. Hersehel and Smvth, for example, were optimistic that their own new work in
South Africa on calotypes and other photoehemieal processes might scotch many dif­
ficulties in reproduetion. In Ireland, the astronomieally ambitious Earl of Rosse also
started experiments on daguerrotypes in the 1840s. But nebular images were peeuliarly
hard to manage this way, thus especially susceptible to the vagaries of engravers' inter-

. 22pretation.
Astronomers long depended on engravers' skills to make good seales on the brass

fittings of their survey instruments. But engravers' capacity accuratelv to render fine
landscapes, natural historieal speeimens, or astronomical drawings relied on changing
social status and attributions of skill. In summer 1848, for example, Hersehel and
Sabine diseussed reeruiting an artist to work for Rosse on his new nebular surveys in
Ireland. Rosse was eonsidering a move to London as president of the Royal Soeiety,
but told Sabine that the six-foot telescope "has been inaetive whenever it was out
of my power to attend to it myself and I have found great difficulty in procuring an
assistant who was likelv to observe effectively." Hersehel held that "sorne previous
aequaintanee with astronomical observations, or at least some degree of habit of see­
ing stars and nebulae in other teleseopes" would be desirable. Sabine ran a Humboldt­
ian survey of Ireland in the 1840s and Rosse looked to Sabine's staff for a good
draftsman. Sabine judged nebular objects, of indeterminate physiognomy and chal­
lenging detail, would require "the power of faithful representation-perhaps a suffi­
cient instrumental praetice might soon be organized." So as the British Assoeiation's
seeretary he eonsulted the gentlemen of seience for reeommendations among the met­
ropolitan engravers. The Dublin geology professor John Phillips, who'd been an aston­
ished member of a British Assoeiation visit to Rosse's observatory in 1843, suggested a
young mieroseopist and lithographer, Samuel Leonard, "a person of small means and
very moderate expectations," fit to draw and engrave reliable pietures of natural his­
torical and nebular figures. Leonard invented an eyepieee for binocular microseopes
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and worked for the London physiology professor William Carpenter as part of the
Association's survey of the microscopical structure of shells in 1844. Good artists were
rare. In autumn 1846 Charles Darwin, wanting drawings of his Beagle specimens of
molluscs and corallines, also asked Carpenter "whether you think your artist [Leonard]
would do such things well." In comparison with the shell drawings "it is a very differ­
ent style, hard and precise .Y' The shells, seen through high-powered lenses, did
closely resemble the natural history of the nebulae Rosse proposed to picture through
his huge telescopes. Leonard's morals also fitted the bill. "He has a good moral charac­

ter and is stated to be full of zeal and desires above all things to be engaged in some
work of enduring reputation." Leonard was not in the end employed by Rosse, but
worked for Darwin on drawings of cirripedes. In 1848 Rosse instead hired the mathe­
matician George Stoney from Trinity College Dublin, then his brother Bindon
Stoney, "a highly educated civil engineer well accustomed to use his pencil," and later
the Dubliner Samuel Hunter, to whose "estimates we may attach much importance, as
[he] had the advantage of a considerable amount of training as an artist." The factors
judged crucial by observatory managers well showed how matters of workers' sub­

ordination, moralitv, and skill counted in the organization of nebular picturing and
engraving."

Throughout the early Victorian period, such workers sought status as creative
artists, worthy of recognition by the corporatist Royal Academy and its scientific cog­
nates, thus able to command high incomes from dealers and customers. Good pictures
were pricey. In the 1840s Leonard earned five shillings per hour for his shell litho­
graphs; Rosse later offered to subsidize the cost to the Royal Society of seven guineas
for each of the engraver lohn Basire's remarkable plates of nebular engravings in his
most famous astronomical paper.f Engravers argued in the late 1830s before Parlia­
ment that "no attention or respect is paid to engraving in this country. The public
consider engravers only as a set of ingenious mechanics." For one of their leaders
engraving was "more a translation of a picture than a copying." Even "translation,"
however, could not necessarily grant the engravers the status they sought. The Royal
Academy riposted bluntly that "Engraving is wholly devoid" of "those intellectual
qualities of Invention and Composition, ... its greatest praise consisting in translat­
ing with as little loss as possible the beauties of these original Arts of Design." As an

1844 guide explained to print connoisseurs, "the print is, in truth, not a work of indi­
vidual art, but a manufacture." The activity of copying and the very existence of a
truly original image were both puzzles for the nebular astronomers toO.26 Replication of
reliable images, it seerned, hinged on the mechanization of a workforce traditionally
keen on its autonomous rights to "invention and composition." Mechanization also
governed the outputs and the consumers of the engravers' work. The development of
the steam press in 1814 and, from 1827, of stereotyping, which allowed the mass re­
production of images and texts by casting off metal impresses of type forms, accelerated
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accessible graphic work and the concentration of capital in the print trade. Cheap
graphics, normally based on wood-engraved blocks that were uniquely capable of being
juxtaposed with type, had been the standard resource of the loose alliance of pornogra­
phers, radicals, and publicists who dominated Regency London's Grub Street world,
whence flowed hosts of broadsides, caricatures, and cheap shockers. i/

During the 1830s the condition of British graphic print was transformed. Sustained
by the fixed capital vested in their new machines and increasingly self-confident ide­
ologies of moral and intellectual reformism, journals such as the Penny Magazine
(1833), Punch (1841), and the Illustrated London News (1842) all in different ways

exploited engravings and text to create unprecedentedly large markets for their re­
markable images of improving knowledge, moralized physiognomies, or spectacular
natural and political events. Charles Knight's Penny Magazine, with an initial reader­
ship estimated at one million and patronized by the genteel Society for the Diffusion
of Useful Knowledge, soon became a key medium of moral education. Knight wrote
that "ready and cheap communication breaks down the obstacles of time and space .,,28

Less-cheap lithographs, like those Leonard made of shells, were for the elite. Niehol
disliked them: "the worst of lithographv," he told Herschel in 1838, "is that the
impressions are most unequal, at least of any lithography I have been able to com­
mand." Conservatives decried the new magazines' use of eheaper mass-produced en­

gravings. The ambitious journalist William Thackeray complained of the subservience
of lithography, which he lauded as manual creativity, to the "machinery" of engraving,
spawned "by the aid of great original capital and spread of sale." Willy-nilly, by 1842
Thackeray himself soon joined Punch and the mechanical-graphical world. In 1846
the Tory laureate William Wordsworth even penned a sonnet against the Illustrated
London News: "Now prose and verse, sunk into disrepute, / must lacquey a dumb Art
that best can suit / The taste of this once-intellectual land.t'"

Wordsworth, like other critics, he re assailed caricature and physiognomy in the public
press. Physiognomy became part of the Victorian "period eye." Linked with the devel­
opmental hierarchies of race and dass, physiognomy provided a kind of medium for
images made in colonial observatories, field stations and London printshops. The mass
distribution of images of the big reflecting telescopes, and the nebulae, can be corn­

pared with the equally widespread publication of Punch caricatures, or such notewor­
thy hits as William Frith's "picture of the age," Derby Day (1858), a vast emblem of
mid -Victorian characters that challenged its viewers to resolve each individual into
their peculiar moral or social quality. As Mary Cowling has demonstrated in her analy­
sis of Frith's genre pieces, physiognomic codes drawn from late-eighteenth-century

manuals such as Lavater and Camper allowed interpretation of character, hierar­
chy, and fate . Victorian novels were larded with physiognomic accounts designed to
cue their readers to characters' tvpes." Images such as Punch's cartoons were exactly
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stereotypes, a term that shitred in the mid-nineteenth century from its earlier sense as a
means for accelerating the reproduction of print and graphies to its current sense of

banalized carieature. The Punch journalist Albert Smith's The Natural History oi Stuck­
up People (1847) was a witty example of the genre. Newspaper articles on the "moral

physiognomy" of the "wandering tribes" of London first published in 1849-50 by

another Punch journalist, the social explorer Henry Mayhew, also used evolutionist

accounts of physiognomie development. Mayhew began his survey of metropolitan

vagrants with physiognomic evidence from the 1830s surveys of South Afriea: "in

each of the classes above mentioned, there is a greater development of the animal
than of the intellectual or moral nature of man, and they are all more or less distin­

guished for the high cheek-bones and protruding jaws-for their lax ideas of property."
Physiognomy helped place ambiguous classes in the right series of natural types ." As

Gillian Beer has suggested, stereotypes helped Victorian audiences make sense of the

evolutionarily crucial "missing link," a means through whieh eontinuities between

higher and lower orders could be asserted or denied. Vestiges oi the Natural History oi
Creation (1844), an anonymous work on the nebular hypothesis and evolutionism by

the Edinburgh publisher Robert Chambers, was only the most notorious text that
hitched physiognomy to evolutionist srrategv."

Moral development, physiognomy, and evolutionism were stereotypieally linked,

especially in the representation of Irish affairs. From the early 1840s journals such as
Punch simianized the physiognomy of the indigenous Irish (Figure 2). At periods of cat­

astrophie famine and widespread insurrection in Ireland, British ethnographers under­
wrote physiognomie judgments that placed the Celts at an inferior, degenerate level in
social development. In his remarks on the relation between "Paddy and Mr Punch" in
the 1840s and 1850s, Roy Foster shows how physiognomic caricature of the Irish stayed
in place: "one cannot get away from the intellectual and scientific (or pseudo-scientific)
context of such stereotypes.Y' Using Pieter Camper's doctrine of the role of facial
angle in discriminations between animals and humans, mid- Vietorian earicaturists
portrayed insurrectionary Celts as apelike and prognathous. Contemporary controver­

sies about the link between human origins and the higher primates fueled appetite for
these images . As Adrian Desmond puts it, "the coneept of the facial angle was easily

moulded into ideologieal shape.I'" From the 1850s, when cancern with nebular reso­

lution was also intense, public shows of apes, especially gorillas, and the publishing

offensives of modish evolutionism, helped the Irish eonnection work. In 1861, Punch
published a cartoon of "Mr G O'Rilla" and his extinction. The same month, its rival

magazine Fun juxtaposed an image of an apelike Irish MP with a drawing of the noto­

rious evolutionist Thomas Henry Huxley walking arm in arm with a gorilla. A more
ferocious account followed a year later, when Punch carried a story on "The Missing
Link" descibing the habits of the "Irish Yahoo," "a ereature manifestly between the
Gorilla and the Negro.,,35 The simian link was also apparent to Charles Kingsley,



Figllre 2. "The Fenian Guy Fawkes," lohn Tenniel's ccrtoou
of a s i m ia n i ~ e d Jrishman, Punch . Decenber 28, 1867.
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expert on phvsiognomy's use in seienee and fietion. Kingsley prepared for hi s inaugura­

tion as Cambridge history professor by visit ing a private astrono mical observatory at
Markree in Ireland, then reported as "the most riehly furn ished private observatory

kn own. " After hunting stars and salmon, the English physiogno mist turned hi s gaze on

th e Irish peasantry: "I am haunted by the human eh impanzees I saw along th at hun­
dred miles of horrible eoun try. ... To see white eh impanzees is dreadful. . . . It is a land
of ruins and the dead."36Such ways of seeing Ireland were eomm on, and helped map

th e sta tus of its astrono my too. In 1846-47, at th e height of th e Great Famine in Ire­
land, Thaekeray eon tributed to Puneh a long series of satirieal physiognomies deco­
rated with his own drawin gs. A few weeks afte r telling his London readers th at "the
shams of Ireland are more outrageous than those of any country," a land "where no­
one believes anyb ody," he explicitly envisaged a physiognomie rival of "Lord Rosse's
telescope," which "enables you to see a few houndred [sie] thousand of miles farther,"

What was trul y required (from the British Assoeiation , he guessed) was "sorne tele­
seopie philosopher to find the laws of the great science" of physiognomie caricaturer"

Astronomical images were eertai n ly eurrent in the "dumb" visual eulture Words­
worth bemoan ed and Thaekeray sat irized. They had long been the stock of publie lec­

tures. Smog-bound Londoners could glimpse th e Hersehel s' diseoveries at London
opera houses. In Easter 1839 one leeturer there showed "the Moon as viewed through
Hersehell 's telescope" and huge maehines of heavenly motions. In 1846 Humboldt
hirnself proposed ereet ing "large pan oramie buildings . . . th rown freely open to the
people" to sho w "the ph ysiognomy of nature.l''" G raphie print exploited these phys­

iognomies. While Hersehel was in South Afri ea, newspapers skittish ly reported th at
through his refleetor he had seen , amid suitably Humboldtian moonseapes, th e phys­
iognomies of lunar inhabitants. Lithographs showed th e lunarians' "face .. . was a
slight improvement upon th at of th e large orang-outang, bein g more open and intelli­
gent in its expression and having a mueh greater expansion of forehead.,,39 Like th e
Royal Aeademieians on whom they model ed their own organ izations, the astrono mers
tried to seeure publie sta tus by a judicious balance of distinetion and management in
th e world of print and showmansh ip. The issue was by no means one of making a sim­
ple eontrast betw een coolly secluded astrono mical vision and the vulgar physiog­
nomies fit for publie eonsumption. lt was rather regrettable, aeeording to Hersehel's

letters from South Afrie a, th at the widespread stories of his sigh rs of "landscapes of
eve ry eolouring, extraordina ry seenes of lun ar vegetation and groups of th e reason able
inhabitants of the Moon" were "no t true." Notes in Hersehel's private observing not e­
book deseribed th e moon as an "Afriean savage ." In publie , in his very sueeessful
astro no my textbook , Hersehel produeed a stunn ing phvsiognomy of the Orion nebul a
(Figure 3) designed to eap ture publie interest: "in form, the brigh test portion offers a
resemblanee to the head and yawning jaws of some monstrous an imal, with a sort of
proboseis running out from the sno ut.,,40



Figure 3. l ohn HerscheJ's pinure of rhe Orion nebula as reprodw:ed
in lohn Pringle Nicho/'s System of ehe World (1846) .
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The monstrous nebula, like other bizarre natural specimens, became public cur­

rency. In the 1840s Nichol hosted the scarred veteran of metropolitan print culture,
Thomas de Quincey, at his new Glasgow observatary. One result of de Quincey's stay
was a remarkable contribution to the journal for which Niehol acted as scientific con­
sultant, Tait's Edinburgh Magazine. Oe Quincey told the magazine's readers to open
Nichol's book, his System oi the World (1846), where Herschel's picture of Orion was
reproduced, then to turn the book upside down, as though reading the nebula were a
Lavaterian exercise in resolving the morality of a hideous face.

The following is the dreadful creature that will then reveal itself.... You see a
head thrown back, and raising its face (or eyes if eyes it had) in the very anguish
of hatred, to same unknown heavens... . The mouth, in that stage of the apoca­

lypse wh ich Sir lohn Herschel was able to arrest in his eighteen-inch mirror, is
arnply developed. Brutalities unspeakable sit upon the upper lip, which is contlu­
ent with asnout; far separate nostrils there are none.41

Oe Quincey linked the monstraus physiognornv of the nebula to that of the sublime
head of Memnon brought from Egypt to the British Museum in 1818, and thence to

reflections on the primal scene, on the Miltonic Fall, and on the politics of oriental­
ismY "Now when further examinations by Sir lohn Herschel at the Cape of Good
Hope have filled up the scattered outline with a rich umbraceous growth, one is
inclined to regard thern as the plumes of a sultan." Nichol, stout materialist, was rather
worried by de Quincey's "resolution of the Nebula in to something different from
Matter . . . notwithstanding its singular and undeniable power." Oe Quincey claimed
that "as one belanging to the laity, and not to the clerus in the science of astronomy, I
could scarcely have presumed to report minutely, or to sit in the character of dissector
upon the separate details of Or N ichol's works . .. had there not been room left dispos­
able far such a task.,,43 This question of room for diagnostic dissection and physiog­
nomie play was crucial. The spaces of early Victorian print culture dominated the ways
of nebular vision.

HIGH-BROW ASTRONOMY

Like so many of Victarian Britain's predicaments, the problem of the nebulae's mean­
ing was at least tempararily focused on Ireland. There from the 1830s, on his Parsens­
town estate, the wealthy Protestant nobleman William Parsons, Earl of Rosse,
commissioned two unprecedentedly vast reflecting telescapes. His aim was to match
and surpass the Herschels' achievements both in telescape building and in nebular res­
olution. Work perforrned at his observatory, especially attempts to resolve the Orion
nebula into stars, explain away its shape changes, and thus undermine the nebular
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hvporhcsis, prom prcd thc effusions of N ieho l, Thackerav, and Je Quincev, at rracting

audle nces throughout the Un ited Kingdom and beye nd . Rosse go r rhe same rrcarment
as Herschel. In 1844 a Lond on pape r juxraposed chca p woodcuts of ghosr stones and

eng ince ring schemes with gossip rhat rhe earl's great reflector revcalcd "the skeleron of
a gigant ic animai" lying in a lunar crare r. The hfe lessness of rhe moon. th e magaaine
ironbcd, was due ro the fac t that "rhe Monster, afrer ravaging all areund. had er last

penshcd bv fammc," an apt theme in 1840s lreland , home offamine and Rossc's mon­
srer relescopes. "Thcrc are rnvsrcrious wh isperings of some supposed erbe real or angehe

be ings d iscovered," acco rdmg to the en thusiasric reporrer, "nothing but rhe d read of
an racn ng a concoursc of peasantry preve nred our joining in a genoral shout.",",

Thc largcr stx-foor mirror mstalled bv Rosse in 1842 in whar was soon called rhe
Leviathan of Parsonsrown bcc a me a topic of joumaHsm bt.-c 3 USC of its rccbnological

virruositv and its po litica l significance (see Figure 4). Built at rbc astrono mica l ccs t of
f12 ,OOO, immured between massive gorhic walls that consrricred rhe tu be securelv in

the meridian and made it look Iike a medieval casrle, rhe Leviathan and its owner
wcrc made in ro an emble m of benevolen t rule in famme-srruck Ireland. Parsonstown

Figure 4. The "l...et'ialhan o[ Pcrsonstocn " in 1844 (lhe six-fool mirror irutalled
by William Parsons, Earl o[ Rosse, os his esuue in Ireland in /842' _

From Hlcsrrated London News 6 (1845) : 253_
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itself suffered at least 30 percent mortality rates in its fever sheds in the wake of the
potato famine of the mid-1840s. The Countess of Rosse, a wealthy Yorkshire heiress,
paid both for the telescope project and for tenants to build forts and earthworks on
the estate as a job-creation scheme during the Great Hunger. The Edinburgh natural

philosopher David Brewster, an active Protestant journalist in spreading the news of
Rosse's work, wrote in 1844 that "it is a matter of no ordinary satisfaction that the
intellectual energy of Ireland is concentrated in men of like faith with ourselves.,,45

The new Earl of Rosse-he inherited the title in 1841 from his father, a distinguished
critic of the Union-and his aide, the aggressive Ulster episcopalian Thomas Romney
Robinson, son of a distinguished portrait painter and now director of the Armagh
Observatory, were pillars of the Church of Ireland and the Ascendancy. Robinson's
campaigns involved making the lrish telescopes better than their predecessors-he
even suggested sending "a Retlector on Irish principles" to the Cape to "put an extin­
guisher on Herschel's labors." He also preached against the threats of evolution and
materialism. Nichol's version of the nebular hypothesis was but one example of a gen­
eral tide of unbelief, notoriously embodied in Vestiges and endorsed by the philosophic
radical lohn Stuart Mill in his System of Logic (1843). Niehol and Mill also penned
many journal articles on the evils of the Irish church and land establishment. The rad­

ical materialist tide was to be countered with the divine lessons of the Leviathan.46

The Leviathan's master made no secret of his views on the solution to the immedi­
ate lrish emergency of famine and potential revoIt . In 1847 Rosse sent aseries of let­
ters to the Times "as an Irish landed proprietor" recommending "ernigration, and on a
great scale, and there must be very stringent regulations to prevent the subdivision of
land." A committed Whig and Malthusian, Rosse held that the irrational Irish habit
of parceling tenancies into ever smaller holdings simply encouraged excessive popula­
tion growth. Rosse's family friend, the political economist and government advisor
Nassau Senior, was reported as fearing the Irish Famine of 1848 "would not kill more
than a million people, and that would be scarcely enough to do much good." Political
economic principles, Rosse insisted, were as sure as those of physics. "Nothing is more
difficult than to change the habits of a people-the only chance of effecting a change
quickly would be by exarnple," so plantation bv "a few English or Scotch farrners"

would help an otherwise essentially disastrous predicament. His collaborator Robin­
son was no less fierce in defence of the Protestant establishment, no less sceptical of
English incomprehension of the Irish land lords' troubles and equally sure of their
racial origin. Robinson shared the view that the original population of the island had

degenerated from a high southern European stock into their current peasant occu­
pants. Only Protestant Ulstermen, he reckoned, escaped "the mean vices which lower
a large proportion of the people of this and the sister island.T"

These views at Parsonstown during the tense 1840s help illuminate the reports of
what they saw rhere, especially their ability to see in the nebulae a telling lesson
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against the law of natural and social progress. One foreign journalist judged it "remark­
able that it is an Irish earl, placed at the centre of an island where, unfortunately, still
reign so much poverty and ignorance, who has made so much progress in this difficult
and important part of optics." The Tory Charles PiazziSmyth, who in 1852 had visited
Parsonstown with enthusiasm, wrote from Edinburgh to express his view that Rosse's
achievements should become "a species of textbook.T'" Rosse's virtues, and the means
he used to recruit local peasants to his workshops, underscored the political message of
the Parsonstown mission and its telescope, immured as it was in a suitably Norman
keep. "All these gigantic constructions ... have been executed in Lord Rosse's work­

shops," Robinson commented, "by persons taken from the surrounding peasantry,
who, under his teaching and training, have become accomplished workmen, combin­
ing with high skill and intelligence the yet more important requisites of steady habits
and good conduct." As Rosse himself explained from the president's chair to the Brit­
ish Association in 1843, "the children of the fields" always displayed "a more derer­
mined tendency to religion and piety than amongst the dwellers in towns and cities."
His estate was a haven of tranquillabor and divine science in a sea of economic, polit­
ical, and racial catastrophe."

This image was affirmed in one of the most striking travel reports about Par­
sonstown, produced in Chambers' Edinburgh Journal in late 1846. As [im Secord has
pointed out, the Journal was "the most public forum in early Victorian Britain." It was

broadly secular, reformist, and meliorist in tone, and attracted herce derical hostility
and envious glances from its competitors. Robert Chambers had been converted to
nebular astronomy by his dose ally Niehol and had visited Ireland with him in 1837.
In some versions ofhis Vestiges and its sequel Explanations, especially in the first half of
1846, Chambers did his best to accommodate the attack on true nebulosity propagated
from Parsonstown." This gave his Journal's report on Parsonstown in late 1846 consid­
erable point. The article's look conveyed the moral of a contrast between stereotypical
Irish peasant idiocy and British noble success. The first half of the story summarized a
hackneyed series of "Irish" jokes: the craziness of coach timetables, the poverty of the
houses and the towns, the absurd pretension of Catholic peasants, the ridiculous exe­
cution of justice: "the whole affair more resembled a scene in Tom and Jerry [a popular
English comic strip of the per iod] than the proceedings of a well-appointed tribunal."
Above all, the Journal made the Irish the exemplary time-wasters. Punctuality, it
seemed, was the prerogative of sound British science. Parsonstown was "almest as neat
and brisk a town as could be seen in England," entirely because of Rosse's "liberality,"
There was an important connection between the Irish "aptitude for instruction" and
Rosse's "accomplishments in practical science." The power of the telescopes as repre­
sentatives lay in their cultural setting, in the contrast between this order and success
and the disasters, however humorous, of the Irish. 51

In his final commentaries on Irish politics and economics Rosse reemphasised both
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the idyll of the well-rnan aged estate and the threat posed by Irish peasant mores and
English incomprehension. "The landlord," he explained, "is the centre of a little com ­

munity who have all that is necessary for their decent maintenance and . . . th ere are
self-right ing principles wh ich prevent things from going very wrong, wh ich restrain
the perturbations wirhin certain fixed limits, and restore things again to anormal
state ." This was both a polemic against indefinite evolutionary change and over­
wrought plebeian fertility. The "tyranny of unbridled democracy," he argued, was the
pr incipal perturbation to d ass harmony. "Forced emigration" and land consolidation
remained the eure for Ireland's ills. As one ofhis fiercest critics, the Horne Ruler Isaac
Butt, put it, Rosse betrayed hi s d ass' "fear of the presence of human beings," and was
"rapidly completing the exterminat ion of the Old Celtic Race ." Rosse singled out
another opponent, [ohn Stuart Mill, not only because of h is economic assaults on the
landlords but because he had released a "people's edition," mass-rnarketing hi s radical
subversive principles and deriving th e law of social progress from the Nebul ar Hypoth­
esis. False populism, the highbrow astrono mer Lord Rosse held, was as bad in econ­
omics as in physics: "It is very much as if a treatise on applied mechanics were to
in troduce . . . an essay on the overthrow of the Newtonian philosophy." The public

seemed un accountably intrigued by the pseudoscientific images of social progress and
reform. The Nebular Hypothesis ofMill , Niehol. and the Vestiges was a step to destruc­
tion. So too was their model of land, property, and the social order. It was important to
produce a different pieture of the face of the heavens and of humanitv"

This picture was profoundly div ine. A note of 1852 in the Parsonstown astrono mi­

cal diary recorded th at "no-one who has had the privilege of viewing th e ... nebulous
systems und er these mighty aids to vision can well fail in realizing und er deeply
impre ssive convictions the force of the Sacred Aphorism, 'The Heavens decl are the
glory of God!'" Robinson was also much concerned with the industrial sublime, writ­
ing in the 1840s of hi s admiration for "Milton's splendid descr iption of the infernal
palace" as an image of contemporary metallurgical foundries. He was famili ar with the
stunn ing apocalyptic of the biblical illustrator [ohn Mart in and his fellow artists of the
divine industrial vision. Several journalists compared the telescope with "that art illery
described bv Milton as pointed by the rebellious angels against the host of He aven"
and praised its "quiet victory over space." Between 1840 and the spring of 1842 Rosse
commissioned a huge foundry with three furn aces and, after five separate trials, cast a
perfect six-foot mirror for the new reflector. The drama of this moment was an occa­
sion for Robinson's oratorv." Speaking at the Royal Irish Ac ademy two weeks after the
casting of the Leviathan 's mirror, Robinson emphasized that in this Irish Pand emo­
nium, noble mastery was confidently visible :

On this occasion , besides the engrossing importance of the operation, its singular
and sublime beauty can never be forgotten by those who were so fortunate as to
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be present. Above, the sky, crowded with stars and illuminated by a most bril­
liant moon, seemed to look down auspiciously on their work. Below, the furnaces
poured out huge columns of nearly monochromatic yellow flame, and the ignited

crucibles, during their passage through the air were fountains of red light, pro­

ducing on the towers of the castle and the foliage of the trees, such accidents

of colour and shade as might almost transport fancy to the planets of a con­

trasted double star. Nor was the perfect order and arrangement of every thing

less striking: each possible contingency had been foreseen, each detail carefully

rehearsed; and the workmen executed their orders with a silent and unerring

obedience worthy of the calm and provident self-possession in which they were
. 54grven.

Charles Weld, the Royal Society's secretary, plagiarized just rhis passage in his travel­

ogue Vacations in Ireland, a work dedicated to Rosse with an engraving of the Levia­

than in pride of place. The Leviathan attracted pilgrims. The local physician, Thomas

Woods, published a guidebook, The Monster Telescopes erected by the Earl oi Rosse
(1844) . The Illustrated London News dutifully carried a full-page spread of views of

Parsonstown and its workshops: "a visit to the noble lord's demesne will amply repay

any trouble attendant on it." lohn Timbs, subeditor at the News, also included the

Leviathan as the very frontispiece of his best-selling Curiosities oi Science. The preerni­

nent publicist of Christian astronomy, Thomas Dick, used these reports for a special

appendix on the Leviathan in his 1845 guide for arnateur astronomers. Mary Sorner­
ville, eminent science writer, told the earl that "my only knowledge of this extraordi­
nary instrument is from public report which so much exceeds all that any one has
dared to hope for.,,55

The monster telescope and the vast nebulae belong to the history of the sublime
and the gigantic in Victorian science, ans, and society. lohn Herschel was well aware
that the astronomcrs' claims to see stars and nebulae "may be thought to savour of
the gigantesque." At Parsonstown in 1843, according to the president of the British
Association, "whatever met the eye was on a gigantic scale . .. structures of solid
masonry ... more lofty and massive than those of a Norman keep." Ouring the
nineteenth century the gigantesque shitred its application from the vast formations
of nature to include the display of material produetion within the society of the

spectacle. The work performed to resolve distant nebulae with great reflectors, then

show these portraits to the public, followed such a path between natural history,
machinery, and spectacular display.56The sublimity of the Leviathan of Parsonstown,

and the power of its observations, can thus be situated within the public sphere of

Victorian print and picturing. The physiognomy of the nebulae slowly produced

from the Irish telescope was supposed to falsify a progressive science of change and
evolution.
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"THE EYE MAY IN SOME DEGREE
BE INFLUENCED BY THE MIND"

Initially Rosse's team sought to win over their publie with little more than a quick

glanee at their stories of resolution. In 1845, when the Leviathan was ready, Robinson
almost at onee reeorded in the observing book, and told the publie, that "no REAL
nebula seemed to exist among so many of these objeets chosen without bias: all
appeared to be clusters of stars."S7 Hersehel was unprepared to make the inferenee that
this destroyed the nebular hypothesis. In same eases he eould not make sense of the
drawings Rosse's team produeed: "is this really the appearanee in the teleseope, or has
the artist intended to express his eoneeption of its solid form by this shading?" Hersehel

sent Rosse his own drawings of Orion, pointed out how dreadful was the Irish sky, and
told the British Assoeiation that it was "a generallaw" that resolvability was limited to
spherical nebulae. Rosse turned up at the Assoeiation's meeting in Cambridge in 1845,

where Hersehel verbally crucified lohn Stuart Mill's speeulative versions of the Nebular
Hypothesis but maintained that a nebular origin for stars remained plausible. The Irish

earl handed round his startling drawing of a spiral nebula (M5l), and his teams amaz­
ing pietures of such spirals beeame a prized result of his great teleseopes : "he did not
think the drawing would be found to need mueh future eorreetion." Later, Rosse sent a
"notebook of drawings of nebulae" to the London elite, to Michael Faraday, Sabine,
and to Hersehel himself.i" A climax of the early eampaign against true nebulosity was
reaehed after Christmas 1845, when Orion itself was at last clearly observable from Par­
sonstown. Same foreign scienee journals prematurelv reported that Rosses team had
sueeessfully resolved the key object.i" On March 19, 1846, Rosse told Niehol and oth­
ers that "there ean be little, ifany, doubt as to the resolvability of the nebula.,,60

However, in 1846 there was simply no publicly available pieture of the Orion neb­
ula in its resolved state. It took two decades to make one for publie release. Ta remave
doubt of resolution it was important painstakingly to make a phvsiognomy of the
Orion nebula. First, to plaee well-positioned stars on their maps, the Parsonstown
team needed a reliable working list. They used the authoritative eatalogues made by
Wilhelm Struve and his san Otto at Pulkova, the world center of stellar astronomy.

Otto Struve eame to Parsonstown in 1850, then proposed eoordinating star surveys
with the Irish observers. Like the eontemporary eampaigns to measure the personal
equations of separate astronomical observers, this would need "direct experiments" to

make sure Russians and Irish observers were eomparable: "the relative sharpness of the
eyes of both observers must be taken into aeeount and this ean only be dedueed from
direet camparisans made on the heavens by the same instrument." So, as Otto Struve
explained, "a personal interview with your Lordship and your assistant and experi­
ments made directly on the heavens in your eompany and with your instrument
appears to be the only way to seeure a perfeet sueeess of our eombined labors.,,61 This
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scheme for combined star gauges at Pulkovo and Parsonstown never happened.
Instead, Rosse's group used Russian charts of Orion, but some seemed to show that

"visible changes in the nebular parts have very probably happened." Such changes

would imply that there was indeed true nebulosity in Orion, a condusion of which the
Irish group remained rather sceptical: "these are probably to be attributed in a great

measure to the difference of power in the instruments used and the amount of labor
expended on the drawings.,,62

Much was therefore made of the sheer amount of labor involved in prcxlucing the

physiognomy of Orion. The Night Book kept by George Stoney in 1848-49 recorded
sights of Orion "far beyond my greatest expectation." Such enthusiastic glances were not

enough for the time-consuming work of resolution. On February 17, 1849, Stoney saw a

"multitude of stars . .. but when they came to be drawn only got in 9 certain and 5 uncer­
tain, the state of the air having become worse ." Such comments were carefully selected

for eventual publication. According to the published version, Bindon Stoney's drawing

in 1851-52 of the Huygenian region of the nebula, the zone the Parsonstown teamjudged

most likely to be resolved, "was made with great care, and he was engaged upon it the

whole season." Several other observers were calIed in to check what Bindon Stoney had

done. His draft showed "streng indications of change" when compared with the later

drawing made by Samuel Hunter between February 1860 and 1864.63 (See Figure 5.)
Changes in stellar positions and traces of milkiness would persistently affect

observers' judgment that they were seeing stars instead of nebulous fluid. Rosse told
Herschel in early 1849 that "in Orion we have nowhere seen aresolution into stars

without intervening nebulosity, and in many parts the indications of resolvabilitv are
almost wholly wanting, still I think upon the evidence we are fully justitied in con­

cluding that it is aresolvable nebula." Bindon Stoney reminded his former boss whv

observers might wrongly fail to record successful resolutions. "Faint nebulosity might
sometimes be erroneously inferred to exist" either "in the close neighbourhood of
bright stars associated with nebulous matter" or "in an interval surrounded by bright
nebulosity." So then "an observer might suppose milkiness to exist on unfavourable
nights for definition or with an imperfect speculum, where in fact no nebulosity would
appear with a freshly polished speculum free from all tarnish and on a first dass night."
Hunter recorded the hard work involved in making any judgment of "resolution."

Thus on February 22, 1862, using the less-powerful three-foot reflector ("faint details

cannot be made out with rr"), Hunter recorded that the Huygenian region "looks just

like fine flour scattered over a grey surface so that I have no hesitation in saying it is

composed of stars, many small ones seen in it." Hunter also tellingly noted the rarity of

"fine nights." "It may seem strange that it required so long a time" to make such pic­

tures of the Orion nebula. But because of the high walls holding the Leviathan steady

and limiting its field, observation could only last fifty minutes per night. In four years
there were only five "really good" nights and twelve "fair nighrs" to gaze at Orion.
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Figure 5 . Samlte/ Hunrer's pieture Clf rhe Orion nehuJa made
bctween 1860 and 1864 ar Pcrscnsrown . Frum L rrd O xmanroll'JI,

"Account uf rhe Ohsert'arions OJI rhe G rear Nehulll in Orlon,"
Philosoph ieal Transacnore, of rhe Royal Socterv ( 111611 ) .

"A ny dcmils o( which wc wcre not confidenr werc rerumcd ro nighr afrcr n tght. unnl
sansfied we had got rhc rruc form.n M

T hc com ple ted stecl engravm gs. publishcd hy rhc Royal Soc ictv in 1868, wh ich
purportcd ro shoc.. rhc "t rue form" of man v resolvcd arcas o( rhe O rlon nebula , werc

very widc lv di srriburcd and debarcd . Somc asrro nomcrs complained thnt Rossc's ca ta­

logucs of hi s ncbula r survevs showed mosr of ehe images as negati ves, wtrh stars as
black on whire . The earl's SO ll, Lord O xman rown, now in chargc of rhe Leviathan.
rcporr cd rbur "t hc cngravmg is on rhc whole vcry accu rarc: a linle more softcnmg 0 ((

in thc fain r o utl ving pnrts would have been dcsirable, bur Mr. Rasire [rhc cngravc r] did
not [hi nk thar it wou lJ bc pracncablc consistcnr (sie) wuh the reasonable du rabtlt rv of



ON A STRONOMICAL DRAWING 465

the plate." lt proved hard to keep all the draftsmen in line. When Oxmantown noted
that he was "unable to find" same stars in Hunter's drawings of Orion, Hunter hirnself

wrote from Dublin to complain that they would indeed be found "either in the Night

Books or in the original drawing. I think they are in both of these.... Your lordship

doubtless is aware that I frequently examined the object in its various positions in

order to familiarize myself with its details and note its general character." The astrono­

mer Robert Ball, who worked at Parsonstown in 1866-67, right at the end of the

Orion campaign, confirmed that the published image of the nebula was "an exquisite
piece of work ... corrected or altered until accuracy was attained. Never before was so

much pains bestowed on the drawing of a celestial object, and never again," in the
new era of astrophotography, "will equal pains be devoted to the same purpose.l""

The authority of the new picture of Orion relied on the Parsonstown astronomers'

pains. Yet these labors could also call such images into doubt. Every time the

Leviathan's mirror was repolished, its form changed and then tarnished in bad

weather. "It would have been a hopeless task," the earl reported to the Royal Society,

"to attempt to keep it in a state fit for the resolution of nebulae and the attempt was

not made." His san eventually acknowledged that "the reflector of this year may be as

to defining power practically a totally different instrument from what it may be in the
next." Stoney privately agreed that even when "the speculum was quite fresh from the
polisher" the "effeet was lost in a very short time.,,66 And then the sketching took

place under "very feeble lamp-light." Hunter privately noted that after laying down

Struve's grid of stars on his charts, Orion's nebulosity was "inserted with reference to
the stars at the telescape by the light of alarnp, so held that the direcr rays from it

should not enter the eye, but even with this precaution the sensitiveness of the eye

was impaired, so that for aminute or so faint details could not be seen." So, according

to Rosse, "to see the sketch as we proceed, it is often necessary to mark it too strongly."
Contrasts betwen faint and bright portions in the steel engraving could not be trusted,
and "the well-marked confines of the nebula on paper" did not "really represent the
boundaries of the object in space in all cases .T" Variations in ink quality, the difficulty
of introducing micrometric measures of star position, and the time needed for the eye
to recover all vitiated the long-drawn-out task . Lord Oxmantown conceded in his
analysis of Orion in 1867 that in the key Huygenian zone of the nebula, where resolu­
tion was most apparent, "it was found almost impossible to reproduce this difference of

appearance in the engraving, since the whole of the surface consists of minute black

dots." All the problems common to the engravers' shops in London and discussed at

the start of the 1840s by Smyth and his colleagues were here canvassed in the learned
journals of the astronomical elite.68

The collective labors of the Parsonstown astronomers looked rather fragile . Ta

defend the Irish pictures against their critics, Robinson characteristically turned the
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argument about the artifactual quality of nebular drawings against rival telescopes.

When he learned that the American astronomer William Bond had apparently
already resolved the Orion nebula with his new (and expensive) German refractor at
Harvard, a triumph scarcely achieved at Parsonstown, Robinson claimed "that this
success must be in great measure due to that precise knowledge of the phenomenon
and of the points where it might be looked for, which is afforded by Dr N ichol's work,"
thus damning his American colleague with the sins ofRobinson's personal bete-noir.i"
But this appeal to the role that incautious expectation might play in claims to resolu­
tion was a double-edged weapon. The earl himself was quite frank: "the eye may in

some degree be influenced by the mind," he conceded in 1850. On several occasions it
was acknowledged that "sketches originally made in the gallery of the telescope"
would "represent the objects placed as they appeared, not as they actually exist in
space" and, as Rosse put it in 1861, "these descriptions, however accurately conveying
the impressions made upon the eye at the time, cannot be taken as in all cases repre-

. I C ,,70sentrng rea racts.
The "real facts" produced at Parsonstown about the Orion nebula were scarcely

ever stable within the astronomical com~unity. It is not now believed that this nebula
is stellar. Its resolution bv Rosse's team may have been due to the interposition of

many small telescopic stars." Where it served local interests, drawings ofOrion as stel­
lar were acceptable as a means of calibrating other instruments. In the 1840s, Bond
used the capacity of his expensive new German refractor to resolve Orion as a means
of telling Bostonians that the telescope was worth its high price . Inside his Harvard
observatory, however, the "winning" of the nebula was never very clear. After fifteen
years a "steel engraving of the Nebula of Orion" made at Harvard was eventually
delivered to Parsonstown to help Rosse's team "should it not come to hand too late."n
The grandeur of the Leviathan of Parsonstown was a negotiable asset. According
to Humboldt in 1849, "even stronger telescopes, after having resolved what remains
to us at present of nebulosity, will create nebulosity anew because they will penetrate
further stellar layers which hitherto have escaped the observer.t'f Government

astronomers such as the Astronomer Royal George Airy simply denied the inference
that all nebulae could be resolved into stars, while at Pulkovo Otto Struve publicly
stated that "the alleged miracles of resolution are nothing but illusions."74 In the
1850s, evolutionist journalists on the Westminster Review challenged Rosse's results,
and in 1864-65 the London amateur William Huggins, apparently moved by their sto­
ries, announced that astrospectroscopy showed that objects like Orion were really
gaseous, with bright line emission spectra, and not stellar at all. Huggins reported that
thanks to his new spectroscopes "the detection in a nebula of minute closely associ­
ated points of light which has hitherto been considered as a certain indication of a
stellar constitution can no longer be accepted as a trustworthy proof that the object
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consists of true stars." Sabine, then the Royal Society's president, and others in the
London elite, welcomed this new way of seeing true nebulositv.f

Rosse and his new assistant Robert Ball went to visit Huggins in London and see
his remarkable spectroscopes. In early 1865 Humphry Lloyd, expert optical theorist
at Trinity College Dublin, counseled the Parsonstown group about the difference
between nebular emission lines and stellar absorption lines, and that they would have
to change their apparatus with accurate cross-wires "to make it available for rapid esti­
mations," a new style of seeing, reliant on accurate if speedy glances rather than a
lengthy though careful gaze. Ball and Oxmantown privately noted during 1866 the
troubles they had with this novel pattern of work. They "could not quite manage to
illuminate the field to see the wires without rendering the spectral lines too faint."
The Leviathan lacked a clock drive to make stable spectral measures. The battery used

to generate comparison spectra kept freezing and was stored in a tin of hot water. But
in public they were almost certain that there was in addition to three bright lines (the
teIltale mark of a truly gaseous object) "a faint, continuous spectrum" (so the object
might really be stellar). They reckoned that stellar, continuous spectra with dark
absorption lines were necessarily fainter, thus harder to see. On ]anuary 30, 1866 they
privately "suspected ... a much fainter bright band gradually fading away ... perhaps
this was a continuous spectrum from the nebula or from the diffused light of stars in
neighbourhood-probably the former." In any case, Oxmantown announced in the
Philosophical Transactions in 1868 that Hunter had, after all, really seen the main
region of the nebula "clearly resolved." With the right equipment, personnei, and
technique, the laborious "facts" of resolution might be compelling. Yet these very
resources were rather too obviously local to command wide assent. 76

It was becoming ever harder to keep the Leviathan's status secure. In the summer of
1869, Struve wrote privately to Oxmantown, now the new Earl of Rosse, admitting
"how much more bright all features must appear in your instrument" compared with
his own refractor, but then defining carefully what "resolution" should truly mean: "if a
nebula is resolvable it will offer the same appearance on any occasion when the images
are sufficiently favourable ." So because of the many changes in their accounts of the
nebula, the Parsonstown team had no right to claim that its pictures showed Orion
resolved. Later that year the astronomical journalist Richard Proctor publicly alleged
that the Leviathan was incapable of distinct imaging. Robinson promptly ransacked
his old observing notes for records of its successes. Back in February 1845 he had
recorded the "fact" that "the resolution of the flocky part of Orion's nebula cannot
escape any eye." But ]ohnstone Stoney agreed that only about one-third of all mirrors
had worked weIl and that it "is to be regretted that we seldom looked at the dass of
objects that are known as test objects," Struve's star lists used to calibrate telescope
performance. A few years later it was even reported in the Times that Struve had
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fiercely denied the Leviathan's superiority. The Russian was forced to send Rosse a

terse denial ("I am sorry my name is abused in such a manner by people who probably
have a design of their own in depreciating the performance of the instrument.t'j " The

period when the Orion nebula was judged to have been resolved was over. lts images
gained what authority they possessed from the public culture in wh ich they were dis­

tributed and used. Oe Quincey had alre ady summed up the point. When a hostile
critic in the Westminster Review told him that Parsonstown pictures of the Orion neb­

ula were utterly different from the monstrous physiognomy he had seen in Herschel's

drawing, de Quincey answered that "the reviewer says that this appe arance had been

dispersed by Lord Rosse's telescope. True, or at least so I hear. But for aU this , it was

originally created by that telescope." Though it was in fact [ohn Herschel, not Lord

Rosse, who was responsible for the fearsome physiognomy de Quincey had first inter­

preted, this was nevertheless a palpable hit. The power of the Leviathan to produce
images could not guarantee its power to reproduce those pictures' interpretations. "

"Who is there who has not heard of Lord Rosse's telescope ?" asked the Oublin nat­

ural philosophy professor, [ohn JeUett, eulogizing Rosse at his funeral in 1867. This

was the right que stion. Reputation mattered in nebular astronomy. The astronomers
might be hostile to "people's editions" and graph ic caric ature. As de Quincey ex­

claimed, "how serene, how qui et, how lifted up above the confusion, and the roar

and the strifes of earth, is the solemn observatory." Smyth's caU for astrono mica l
autonomy in making images was, in some sense, realized by the century's end. Drafts­

men and engravers recruited from the public press had become rather dispensable . To
"rival nature," in Smyth's evocative phrase, astronomers replaced artisans with photo­
mechanical apparatu ses and trained assistants who could presumably do better than
"mere imitation" in image making. But in another sense the porosity of political, art i­
sanal, and iconographic boundarie s around celestial picturing never quite aUowed
astronomers' secure withdrawal. Vivid nebular pictures were made in Britain, South
Africa, and Ireland with an unwieldv combination of widely distributed public
resources and ways of seeing. [ellett argued that "none dare mock at Astronomy. And
then, by an easy transition, we come to att ribute to the workman some th ing of the

grandeur of the sphere in which he toils." Attribution of grandeur helps explain the

authorita tive, if temporary, credibility of astronomical images at which many publies

glanced. Yet seeing aU too clearly how grande ur was ach ieved could sometimes make
the toil of picturing look like crafty ingenuity. Then gigantie visions could dissolve
. h . 79mto s owy cancatures.
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JONATHAN CRARY

Attention and Modernitv
in the Nineteenth Century

O ne of the most important developments in the history of visuality in the
nineteenth century was the relatively sudden emergence of models of sub­
jective vision in a wide range of disciplines during the period 1810-1840.

Dominant discourses and practices of vision, wirhin the space of a few decades, effec-
tively broke with a classical regime of visuality, and grounded the truth of vision in the
density and materiality of the body.' One of the consequences of this shift was that the
functioning of vision became dependent on the cornplex and contingent physiological
makeup of the observer, rendering vision faulty, unreliable, and, it was sometimes
argued, arbitrary. Even before rhe middle of the century, an extensive amount of work
in science, philosophy, psychology, and art was a coming to terms in various ways with
the understanding that vision, or any of the senses, can no longer claim an essential
objectivity or certainty. By the 1860s, the work of Helmholtz, Fechner, and many oth­
ers defined the contours of a general epistemological uncertainty in which perceptual
experience lost the primaI guarantees that had once upheld its privileged relation to
the foundation of knowledge. A widespread crisis in perception, in which new truths
and doubts about perception were being contested, was one of the continuing effects
of this epochal break with classical epistemology in the early 1800s. This essay exam­
ines some of the responses to that crisis in the later nineteenth century, through a
consideration of the increasing importance of aueraum as an apparent guarantee of
psychic and perceptual unity.
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The idea of subjective vision-the notion that our perceptual and sensory experi­

ence depends less on the nature of an external stimulus and more on the makeup and
functioning of our sensory apparatu s-was one of the conditions for the hi storical
emergence of notions of autonomous vision, that is, for a severing (or liberation) of
perceptual experience from a necessary relation to an exterior world . Equally impor­
tant, the rapid accumulation of knowledge about the workings of a fully embodied
observer disclosed possible ways that vision was open to procedures of normalization,
of quantification, of discipline. Once the empirical truth of vision was determined to

lie in the body, the senses and vision in particular were able to be annexed and con ­

troll ed bv external techniques of manipulation and stimulation. This was the decisive
achievement of the science of psychophysics in the mid-nineteenth-centurv, which,

by apparen tly rendering sensa tion measurable, embedded human perception in the
domain of the quantifiable and the abstract. Conceived in thi s way, vision became
compatible with so many other proce sses of modernization, even as it also opened up
the possibility of visual experience that was intrinsically non -ration alizable and that
exceeded any procedures of normalization . This is part of a critical hi storical threshold
in the second half of the nineteenth century when any sign ificant qualitative ditfer­
ence between a biosphere and a mechanosphere began to evaporate. This disintegration
of an indisputable distinction between interior and exterior became a condition for
the emergence of spectacular modernizing cul ture, and for a dramatic expansion of the
terrain of aesthetic experience. The relocati on of perception (as well as process and

functions previously assumed to be "mental") into the physiological thickness of the
body was a precondition for the instrumentalizing of human vision into a component
of new machinic arrangements; but it was also a precondition for the astoni shing efflo­
rescence of visual invention and experimentation in Europe during the second half of
the nineteenth century.

More specificallv, since the late nineteenth century, and incre asingly during the last
two decades, one crucial dimension of capitalist modernity is a constant remaking of
the conditions of sensory experience, in what could be called a revolutionizing of the
means of perception. For the last one hundred years, perceptual modaliti es have been
and continue to be in a state of perpetual transform ation, or some might claim, a state
of crisis. That is, ifvision can be said to have any enduring characteristic within twen ­
tieth-century modernity, it is th at is has no enduring features. Rather it is embedded in
an accelerating rhythm of adaptability to new technological relations, social configu­

rations, and economic imperatives. Paradoxically, in the late nineteenth century the
dynamic logic of capital began to undermine drarnatically any stable or enduring
structure of perception just as this same logic simultaneously attempted to impose a
disciplinary regime of atten tiveness. It was at thi s moment, within the human sciences
and particularly the nascent field of scientific psychology, that the question of at ten ­
tion became a fund amental issue. It was a problem whose centrality was directly
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related to th e emergence of a social, urban , psychic, indu strial field increasingly satu­
rated with sensory input. Inattention , espec ially within the context of new large-scale
forms of industrialized production, began to be treated as a dan ger and a serious prob­

lern, even though it was often the very modernized arrangemen ts of labor th at pro­
duced inattention. ' It is possible to see one cruc ial aspec t of modernity as an ongoing
crisis of att entiveness in which the changing configurations of capitalism continually
push attention and distracti on to new limits and thresholds-with unending intro­
duc tion of new products, new sources of stimulation, and streams of information-and
then respond with new methods of man aging and regulating perception. But at th e
same time, attention itself is hardly reducible to simply a component of disciplinary
strategies and practices. As I sha ll argue, th e empirical art iculation of a docil e subject

in terms of atten tive capac ities simultaneously disclosed a subject incapable of con­

forming to such disciplinary imperatives.
Of course since Kant, part of th e epistemological predicament of modernity has

h inged on the human capacity for synthes is amid th e fragmentation and atomization
of a cognitive field. That dilemm a became especially acute in the second half of the
nineteenth century alongside the development of various techniques for imposing
specific kinds of perceptual synthes is, from th e mass diffusion of th e stereoscape in th e
1850s to early forms of cinema in th e 1890s. The nineteenth century saw the steady

demolition of Kant's transeendental standpoint and its syn thetic a prior i categories,
detailed in his first Critique. Kant insisted that all possible perception could occur onl y

in terms of an origina l syn thetic unification principle th at stoo d ove r and above any
empirical sense experiences such as vision . "Unity of syn thesis according to empirical

concepts would be altoget her acciden ta l, if these latter were not based on a transcen­
dental ground of unity. Otherwise it would be possible for appearances to crowd in
upon the soul. . .. Since connection in accordance with uni versal and necessary laws
woulcl be lacking, all relation of knowleclge to objects woulcl fall away.'" For as soon as
th e philosophical guarantees of any apriori cogn itive unity collapsed, th e problem of
"realit y rnaintenance" became a function of a contingent and merely psychological
capaci ty for synthesis or association.4 Schopenhauer's substitu t ion of the will for
Kant's transeendental uni ty of appercept ion was an event with man y aftershacks, for it
implied th at the perceived wholeness of the world no langer had an apodictic or law­
like ch aract er, but depended on a potentially variable relation of forces.5 It becarne

imperative for th inkers of all kinds to discover what faculties, operations, or organs
produced or allowed the complex coherence of con scious th ought. ? For it was the fail­

ure or malfunction of a capacity for synthes is, often described as dissociat ion, that
became link ed in the late nineteenth century with psychosis and other mental
pathologies. But what was often labeled as a regressive or pathological disintegration
of perception was also evidence of a fundamental shift in the relation of the subjec t to
a visual field. In Bergson, for example, new models of synthesis involved th e binding of
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immediate sensory perceptions with the creative farces of memory. Wilhelm Dilthey
discussed at length the creative farms of synthesis and fusion that are specific to the
human imagination. For Nietzsehe, the will to power was linked to adynamie master­
ing and synthesizing of forces.

G. Stanley Hall, writing in 1883, pessimistically indicated what same of the stakes

were, once this contingency was accepted as a condition of knowledge: "Does life
cultivate the mind only in spots or nodes, and are these so imperfectly bound tagether
by associative and apperceptive processes that special stress upon one of them causes

it to isolate itself still more till the power of self-direction is lost, and devolution
and disintegration slowly supervene ?,,7 For institutional psychology in the 1880s and
1890s, part of psychic normality was the ability to bind synthetically perceptions into
a functional whole, thereby warding off the threat of dissociation, or the dangers of
what Kant saw as perceptions "crowding in upon the soul." And attention became
an imprecise way of evaluating the relative capacity of a subject to isolate selectively
certain contents of a sensory field at the expense of others in the interests of engaging
an orderly and productive world. The German psychologist Oswald Külpe insisted
that without a capacity for attention "consciousness would be at the mercy of external

impressions ... thinking would be made impossible by the noisiness of our surreund­
ings."

Max Nordau was perhaps the most notarious writer to link a failure of attentiveness
with sociopathic behaviar but his diatribes are not far removed from the social derer­
minations which underpinned the work of more sober, "scientific" authorities:

Untended and unrestrained bv attention, the brain activity of the degenerate
and hvsterical is capricious and without aim or purpose. Through the unrestricted
play of association representations are called into consciousness and are free to
run riot there. They are aroused and extinguished automatically; and the will
does interfere to strengthen or to suppress them.... Weakness or want of atten­
tion, produces, then, in the first place false judgements respecting the objective
universe, respecting the qualities of things and their relations to each other,

Consciousness acquires a distorted and blurred view of the external world....
Culture and command over the powers of nature are solely the result of arten­
tion; all errors, all superstition, the consequence of defective attention."

Attention for Nordau, and in a less extreme way for many others, was a repressive and
disciplinary defense against all potentially disruptive forms of free association. The
words of British psychologist James Cappie in the 1880s are perhaps more typical:

It is unnecessary to enlarge on the psychological importance of this function.
It may be said to underlie every other mental faculty. Ir is the bringing of the
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consciousness to a focus in some special direction. ... [W]ithout it meaningless
reverie will take the place of coherent thought. "

Armed with the quantitative and instrumental arsenal of psychophysics, the study of

attention purported to rationalize what it ultimately revealed to be unrationalizable.
Clearly specific questions were asked-how does attention screen out some sensations

and not others, how many events or objects can one attend to simultaneously and for

how long (i.e., what are its quantitative and physiological limits), to what extent is

attention an automatic or voluntary act, to what extent does it involve motor effort or

psychic energy? For researchers at the end of the century its significance as an "inte­

rior" activity diminished and it became a quantity or set of effects that could be

observed or measured extemallv. In most cases though, attention designated some

process of perceptual or mental organization in wh ich a limited number of objects or
stimuli were isolated from a larger background of possible attractions. But however it
was described--organization, selection, isolation-attention implied an inevitable

fragmentation of a visual field in which the unified and homogenous coherence of

classical models of vision were impossible.

Once an observer is understood in terms of the essential subjectivity of vision,
attention is an inescapable component of that organization of visuality. But what in

fact determined how attention operated as a narrowing and focusing of conscious

awareness? What forces or conditions caused an individual to attend to some limited

aspects of an external world and not others? The camera obscura model of vision in

the eighteenth century described an ideal relation of self-presentness between observer
and world. Attention as a process of selection necessarily set up perception as an

activity of exclusion, of rendering parts of a visual field unseen. Within the wider frame

of nineteenth-century modernity, the articulation of this attentive subject is obvi­
ously crucial: Was attention an expression of the conscious will of an autonomous
subject for whom the very activity of attention, as choice, was part of that subjects'

self-constituting freedom? To what extent was attention a function of biologically
determined instincts, unconscious drives, a remnant, as Freud believed, of our archaic
evolutionary heritage, which shaped the practical texture of our lived relation to
an environment?' I Or can an observer configured around attentive capacities more

appropriately be said to coincide with the emergence of knowledge and practices that

imagine the human individual as a site of procedures of management, control, and
subjectification including a wide ranging technology of"attraction.,,'2

Clearly this problem was elaborated within an emergent economic system that

demanded attentiveness of a subject in terms of a wide range of new productive and

spectacular tasks. But it was at the same time a system whose internal movement was

continually eroding the basis of any disciplinary attentiveness. Part of the cultural
logic of capitalism demands that we accept as natural switching our attention rapidly
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from one thing to another.':' Capital, as accelerated exchange and circulation, neces­
sarily produces this kind of human perceptual adaprability and becomes a regime of
reciprocal attentiveness and distraction. Helmholtz's account of subjective vision in
his Physiological Opacs established the truth of an observer in terms of an innate corn­

patibility with this organization of experience:

It is natural for the attention to be distracted from one thing to another. As soon
as the interest in one object has been exhausted, and there is no longer anything
new in it to be perceived, it is transferred to something else, even against our
will. When we wish to rivet it on an object, we must constantlv seek to find
something novel about it, and this is especially true when other powerful impres­
sions of the senses are tugging at it and trying to distract it. 14

Unlike any previous order of visuality, mobility, novelty, and distraction are singled
out as constituent elements of perceptual experience. Even same of the most avid
defenders of technological progress acknowledged that subjective adaptation to new

perceptual speeds and sensory overload would not be without difficulties. Nordau pre­

dicted that

the end of the twentieth century, therefore, will probably see a generation to
whom it will not be injurious to read a dozen square yards of newspapers daily, to
be constantly called to the telephone, to be thinking simultaneously of the five
continents of the world, to live half their time in a railway carriage or in a tly­
ing machine and ... know how to find its ease in the midst of city inhabited by
millions. 1s

What he and others could not grasp then was that modernization was not a onetime
set of changes but an ongoing and perpetually modulating process that would never
allow time for individual subjectivity to accommodate and "catch up" with it.

The problem of attention is interwoven, although not coincident, with the history
of visuality in the late nineteenth century. In a wide range of institutional discourses
and practices, within the arts and human sciences, attention becomes part of a dense
network of texts and techniques around which the truth of perception is organized and
structured. I use the word perception to indicate both visual and auditory perception
or an amalgam of several senses. 16 In the context of laboratory experimentation sub­
jects were described in terms of tactile and even olfactory attentiveness as well. It is
through the frame of attentiveness, a kind of inversion of Foucault's Panoptic model,
that the seeing bodywas deployed and made productive, whether as students, workers,
consumers, or patients. Beginning in the 1870s but developing fully in the 1880s,
there was an explosion of research and debate on this issue-it was a major issue in the
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influential work of Fechner, Wilhe1m Wundt, Edward Titchener, Theodor Lipps, Carl
Stumpf, Oswald Külpe, Ernst Mach, William [ames, and many others, with questions
about the empirical and epistemological status of attentiveness. 17 Also, the pathology

of a supposedly normative attentiveness was an important part of the inaugural work

in France of researchers like Charcot, Alfred Binet, Pierre Janet, and Theodule Ribot.

In the 1890s attention became a major issue for Freud and was a pivotal problem in the

Project for a Scientific Psychology before his move to new psychieaI models.

Obviously, notions of attention and attentiveness exist in many different places

long before the nineteenth century and even a summary outline of their his tory would

be enormous. My aim here is simply to indicate how in the second half of the nine­
teenth eentury attention becomes a fundamentally new kind of object wirhin the

modernization of subjectivity, In most eases before the nineteenth century, even when

attention was an object of philosophical reflection it was a marginal and at best

secondary problem within explanations of mind and eonsciousness that did not con­
stitutively depend on it. Or it had a local importance in matters of education, self­

fashioning, etiquette, pedagogical and mnemonic practices, or scientific inquirv."

Eighteenth-eentury British philosophy with its models of a mind that was a passive
receiver of sensation had no need of such an idea, and the word is almost entirely

absent from the work of Locke, Hume, and Berkeley. Attention as it was eonceived in

the later nineteenth eentury was radically alien to an eighteenth-centurv notion of

mental activity as a stamp or a mold that will somehow preserve the eonstaney of

objects, in an aet that cannot but be an immobilization. In historical discussions of the

problem of attention one often eneounters the claim that the modern psyehological
category of attention is continuous with (though more rigorously developed than)

notions of apperception that were important in very different ways for Leibniz and

Kant. 19 But in fact what is crucial is the unmistakable historical diseontinuity between
the problem of attention in the second half of the nineteenth century and its place in
European thought in previous centuries. Only by the 1870s does it beeome, in Europe
and North America, a problem that traverses an entire social and eultural field. Before
then, in no sense did it subsist as an interrelated social, cultural, eeonomic, psycholog­
ical, and philosophical issue that was central to the most powerful determinations of
the nature of human subjectivity. Edward Bradford Titchener, the premier importer of
German experimental psyehology into America (who moved from Leipzig to Ithaca,

New York) , asserted eategorically in the 1890s that "the problem of attention is essen­

tially a modern problern," although he had no sense of how the partieular perceiving

subject he was helping to delineate was to become a crueial component of institu­
tional modernitv."

For attention is not just one of the many topics examined experimentally by late­

nineteenth-cenrurv psvchology." It can be argued that a certain notion of attention is

in fact the fundamental condition of its knowledge. That is, most of the crucial areas
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of research-whether of reaction times, sensory and perceptual sensitivity, mental

chronometry, reflex action, or conditioned responses-all presupposed a subject
whose attentiveness was the site of observation, classification, and measurement, and
thus the point around which knowledge of many kinds was accumulated. Fechner's

atternpts in the 1850s to quantify subjective experience by measuring external stimu­
lation is one of the early instances of this emerging model of attention. Fechner's
famous unit of measurement, "a just noticeable difference," (or ]ND) was possible only
through an experimental practice in which a test subject was required to be attentive
to various magnitudes of sensory stimulation, and judged at what level differences
between stimuli were perceptible. Fechner explicitly acknowledged the intrinsic unre­
liability of subjective testimony and the variability of attentiveness itself, but through
what he called "the method of average error" he made the undependableness of
human subjects fully compatible with statistical computations based on very large
amounts of data.

The dominant model of an attentive human observer in the empirical sciences
from the 1880s on was also inseparable from a radically transformed notion of what
constituted sensation for a human subject. Within the increasingly sophisticated labo­

ratory environment, sensation became an effect or set of effects that are technologi­
cally produced and are used to describe a subject who is compatible with those
technical conditions. In particular, attention was studied in terms of response to

machinically produced stimuli, often electrical in nature and abstract in content, that
allowed a quantitative determination of the sensory capacities of a perceiving sub­
ject.22 But within this vast project, which began perhaps with Fechner's Elements of
Psychophysics (1860), the irrelevance of an older model of sensation as something
belonging to a subject became clearer. Sensation had empirical significance onlv in
terms of magnitudes that corresponded to specific quantities of energy (e.g., light) on
one hand and to measurable reaction times and other forms of performative behavior
on the other. Equally significant, along with the development of Xvrays, photometry,
and many other forms of artiticial vision, was that the idea of sensation ceased to be a
significant component in the cognitive picture of nature."

But just as the rise of psychometry (i.e., any attempt at quantification or measure­
ment of mental processes) in the human sciences was diminishing or altering the sig­
nificance of subjective sensation, a very different challenge to the classical notion of
sensation can be seen in the work of a wide range of thinkers, such as William [ames,
Nietzsche, Bergson, and Peirce but also Seurat, Cezanne, and other artists. ]ames and
Bergson, in particular, are crucial for their questioning the notion of a pure or simple
sensation, on which associationism had depended. Both insisted that any sensation,
no matter how seerningly elernental, is always a compounding of memory, desire, will,
anticipation, and immediate experience.i" Peirce also argued against the idea of
"immediate" sensations, asserting that they were irreducible complexes of association



ATTENTION AND MODERNITY IN THE NINETEENTH CENTURY 483

and interpretanon." Ernst Mach continued to employ the word "sensations" but in
fact refashioned it to indicate psychic "elements" that could not provide knowledge of
a "true" external world. 26 Important within this reorganization of perceptual experi­
ence, the contours of wh ich I have only hinted at, was a struggle over how sensation

and stimuli were interpreted, attended to, and made productive.
The problem of attention, then, was not a question of a neutral, timeless activity

like breathing or sleeping but rather about the emergence of a specific model of behav­
ior with a historical structure, which was articulated in terms of socially determined
norms and was part of the formation of a specifically modern technological milieu.
Anyone familiar with the history of modern psychology knows the symbolic irnpor­
tance of the date 1879-the year when Wilhelm Wundt established his laboratory at
the University of Leipzig." Irrespective of the specific nature of Wundt's intellectual
project, this laborarory space, with its procedures and apparatuses, became the model
for the whole modern social organization of psychological experimentation around
the study of an observer attentive to a wide range of artificiallv produced stimuli. To
paraphrase Foucault, this has been one of the practical and discursive spaces within
modernity in which human beings "problematize what they are.,,28

While it is easy and appropriate to situate the wide-ranging research on attention
within the imperatives of larger disciplinary and administrative apparatuses for the
management and control of human subjects, it is also important to insist on another

interrelated dimension of the knowledge accumulated wirhin the newly configured
human sciences in the nineteenth century. Foucault has taken us through what he
calls the great eschatological dream of the nineteenth century, which was

to make this knowledge of man exist so that man could be liberated bv it from his

alienations, liberated from all the determinations of wh ich he was not the mas­
ter, so that he could, thanks to this knowledge ofhimself, become again or for the
first time master of hirnself, self-possessed. In other words, one made of man an
object of knowledge so that man could become subject of his own liberty and of
his own existence.29

Thus the attempt to determine empirically the specitic physiological and practical
conditions under which a perceiving subject could be most acutely attentive to the
world, or could, through an exercise of a sovereign and attentive will, stabilize and

objectify the contents and relations within that world-the determining of these con­
ditions would also be a claiming of that subject's self-possession as potential master
and fully conscious organizer of that perceptible world.r"

But scientific psychology never was to assemble knowledge that would guarantee
a full copresence of the world to an attentive subject. Instead, the more one investi­
gated, attention was shown to contain within itself the conditions for its own undoing-
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that attentiveness was fully continuous with states of distraction, reverie, dissociation,
and trance.

I must insist that my project is not concerned with whether or not there is some empir­
ically identifiable mental or neurological capacity for attention. lt is an object for me
only in terms of a massive accumulation of statements and concrete social tnactices dur­
ing a specific historical period. lt cannot be hypostatized as a substantive object. So if I
repeatedly use the term attention, it refers to the field of those statements and prac­
tices and to a network of effects that they produced. Also, given the centrality of
attentiveness as a scientific object, it must be emphasized that the 1880s and 1890s
produced sprawling diversity of often contradictory attempts to explain it . For many of
the thinkers for whom attention was an issue represent opposed or completely irrecon­
cilable intellectual and philosophical positions, such as Wundt and Mach, Dilthey
and Ebbinghaus, Freud and [anet, Delboeuf and Binet, Helmholtz and Hering, and so

on. Since then the problem of attention has remained more or less wirhin the center
of institutional empirical research, though throughout the twentieth century various
positions in philosophy and psychology have rejected it as a relevant or even meaning­
ful problern." One might with some justification insist rather strictly that during the
hegemony of behaviorism beginning in the early twentieth century that attention,
along with the idea of a "mental process," disappeared as an explicit object of research
for a few decades. But in fact, regardless of terminological polemies. the entire regime
of stimulus-response research is founded on the attentive capacities of a human (or

animal) subject. More recently, within the context of a dramatically transformed
space of knowledge and neurological research, it is not uncommon to encounter
claims such as the following by Antonio Damasio: "Without basic attention and work­
ing memory there is no prospect of coherent mental activitv.':" Thus I would insist on
the remarkable persistence of attention as a problem within the generalized discipli­
nary setup of the social and behavioral sciences. " At the same time, the preceding
remarks should make clear that I am not suggesting or proposing that there was any
single or dominant model of an attentive observer. Nor am I describing attention as
constituting a particular regime of power but as part of aspace in which new condi­
tions of subjectivity were articulated and thus aspace in which effects of power oper­
ated and were deployed. And in fundamental wavs, the newly mapped out attentive
body, like the sexualized body of the nineteenth century, was a composite of forces
that inherentlv resisted territorialization and organization.

From a certain vantage point the use of the problem of attention to frame an inves­
tigation of modernity in the late nineteenth century may seem out of synch with a
whole legacy of critical practice. That is, attention might seem superficially to be a
return to traditional problems of an epistemological nature, problems that were radi­

cally transformed or made irrelevant by the whole modern shift to semantic and/or
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semiotic frameworks of analysis, what Richard Rorty has described as a move "from
epistemology to hermeneutics.,,34 It is that shift demonstrated most vividly in the work
of, for example, Mallarme. Nietzsche, and Peirce (and later, Wittgenstein and Heideg­
ger), thinkers operating in a terrain where it is no langer a question of how an already

constituted subject knows or perceives the objectivity of an external world but how a
subject is constructed provisionally through language and other systems of social
meaning and value . Within this svntactic-semantic remaking of epistemology the study
of the function of various psychic [acuuies became increasingly irrelevant. My project
is based on the proposal thar the emergence of attention as a way of describing or
explaining a perceiving subject is in fact a crucial sign of the same general epistemo­
logical crisis, the termination of various analyses that took the problem of conscious­
ness as a starting point, and the increasing irrelevance of the dualistic models wirhin

which classical epistemology had operated. The very uncertainty and vagueness about
what precisely attention was is an indication of the precariousness of older theories of

perception. Attention implied that cognition could no langer be posed in terms of the
unmediated givenness of sense-data. Ta use Peircian terms, it made a previously dyadic
system of subjecr-object into a triadic one, with the third element consisting of a shift­
ing and intervening space of socially articulated physiological functions, institutional
imperatives, and a wide range of techniques, practices, and discourses relating to the
perceptual experience of a subject in time. Attention here is not reducible to atten­

tion oi samething. Thus attention within modernity is inseparable from these forms of
exteriority, not the intentionality of an autonomaus subject. Rather than a faculty of
same already constituted subject, it is a sign not so much of the subject's disappear­
ance, but of its precariousness, contingency, and insubstantiality.

As I suggested earlier, there were two important conditions for the emergence of
attention as a problem and as a crucial part of an account of subjectivity. The first was
the collapse of classical models of vision and of the stable, punctual subject those mod­
els presupposed. The second was the untenability of apriori solutions to episternologi­

cal problems. What this entailed, of course, was the lass of any permanent or
unconditional guarantees of mental unity and synthesis. jan Goldstein has detailed
the significance of the problem of the unity of the self for Victor Cousin and others in
the 1820s, who held to the general principle: "Character is unity." Cousin's eclecti­
cism "combined a limited reliance on sensationalism with apriori belief in the self, or
moi, a repository of self-initiated mental activitv and free will known through intro­
spection.?" Especially during the period from 1840 to the mid-1860s there are a vari­
ety of often convoluted "systemic" attempts to propose new principles from which to
deduce an effective unity of mind or thought, including the work of J. S. Mill, Herbert
Spencer, Hermann Latze, and the early work of Alexander Bain, in wh ich attention
does not play any significant part." It is only by the 1870s that one finds attention
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consistently being accorded a central and formative role in accounts of how a practical

or knowable world of objects ca me into being for a perceiver. It would be ditncult to

find before 1850 a statement making similar unconditional claims to what Henry
Maudsley wrote in the early 1880s: "Whatever its nature, [attention] is plainly the
essential condition of the formation and development of mind.,,37 I do not want to

belabor this point or insist on some precise historical dividing line, but one telling
piece of evidence is in the work of the enormously important physiologist William B.

Carpenter, whose texts were widely read and cited as authoritative in Europe and

North America from the 1840s weIl into the 1880s. In the 1853 edition ofhis standard

textbook, attention is covered in a single paragraph, and discussed as merely one of

many mental faculties such as observation, reflection, and introspection; by the 1874

edition, he devotes more than fifty pages to the topic of attention, and references to it

are scattered throughout many other sections of the book. Attention in 1853 was

noted almost in passing as "That state in which the consciousness is actively directed

to a sensorial change"; by 1874 attention has an effect "on each principal form of

Mental activity," it is indispensable "for the systematic acquirement of Knowledge, for
the control of the Passions and Emotions, and for the regulation of the Conduct.,,38

By the 1880s the similarity between will and attention became a central issue in

work of many kinds, and highlighted how far removed psychological thought was now

from Mill's associationism and his "psychic chemistry" of laws regarding regularities of
sensations or from Spencer's work in the 1850s, wh ich had defined experience as the
passive response to external order. In a very general way the shift that took place in the

1870s was from the structural psychology of associationism to various kinds of func~

tional psychological accounts." The change was, in part, the product of the increasing
importance and richness of a physiological understanding of the human subject; the
poverty and inadequacy of associationist theories of knowledge became evident in the
face of a widespread coming to terms with the subject as an active, motor center of
behavior, of will, as a composite of processes unfolding in time.

At the same time it should be stressed that attention flourished and persisted as
a problem independent of the obsolescence or fashionability of various scientific

approaches or systems of thought. For example, in the 1870s and 1880s, many writers,

both social thinkers and psychologists, either closely associated or identified attention

with will . But as Lorraine Daston has convincingly shown, the movement toward a
more rigorously "scientific psychology," which gathered momentum and institutional

potency in the 1890s, was a joining of forces "in the campaign against consciousness,

volition, introspection and other distinctive aspects of mind." By the turn of the cen­

tury, "the theory of the will became the common target of an attack launched by sev­
eral different schools of American and British psychologv.T'" But if the will, the mind,

and introspection were superfluous elements, attention remained a fluctuating but
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nonetheless durable component of an institutional construction of subjectivity. Hugo

Munsterberg and James McKeen Cattell can stand as examples of this jettisoning of
any notion of an active will, while still retaining attention as an important problem in
various attempts to align psychology with strategies of social control. In a related way
today, attention remains an indispensable category for institutional discourses and
techniques of the subject, not only in its obvious social manifestations like the cur­
rent debate around a so-called Attention Deficit Disorder but also within much of
the sprawling terrain of the cognitive sciences, even as the relevance or existence of
"mind" and "consciousness" are questioned in those same domains. Both "attention"
and "consciousness" are historically constructed notions but the last century has
shown very vividly how they have a variable and independent relation to each other:
that is, attention as part of an account of subjectivity is not inherently synonymous
with consciousness.

The work of Wilhelm Wundt can serve as a key instance of the many ways in which
Kant's transeendental unity of apperception was replaced with merely psychological
processes of synthesis and integration. Attention, for Wundt, because of its essential
(but not a priori) role in producing an effective unity of consciousness and perception,
was the single most irnportant psychic category. Wundt explained attention in terms
of a distinction (derived from Leibniz) between perception and apperception: percep­
tion described habitual, ordinary, automatic responses to external stimuli while apper­
ception involved focusing one's attention on a stimulus, assessing, evaluating, and
interpreting it. In most ofWundt's work apperception is effectively a synonym for vol­
untary attention. Eis postulation of an attention center located in the frontal cerebral
lobes was particularly influential.41 His account thus posed attention as one of the
highest integrating functions (distinct from the automatic functions of the lower brain
and spinal column) wirhin an organism whose makeup was emphatically hierarchical.
Through the notion that "ontogeny repeats phylogeny," work on attention was suf­
fused with many of the social assumptions of evolutionary thought in 1870s and 1880s.
The groundbreaking neurological work of john Hughlings Jackson was a related artic­
ulation of this hierarchical model, in which different functions were associated with
specific areas of the nervous system: Jackson distinguished so-called "higher" functions
like voluntary attentiveness from more automatic and "lower" forms of motor behav­
ior. Perhaps more significantly, Wundt's model of attention, which he effectively
equated with will, was founded on the idea thar various sensory, motor, and mental
processes were necessarily inhibited in order to achieve the restricted clarity and focus
that characterized attention.l' Others posed models with related explanations. Charles
Fere and Alfred Binet described "the simple fact of attention" as "a concentration of
the whole mind on a single point, resulting in the intensification of the perception
of this point and producing all around it a zone oi anaesthesia; attention increases



488 JONATHAN CRARY

the force of certain sensations while it weakens others." They insisted on the "negative
effects of attention." 43

The idea that inhibition or anesthesia is a constitutive part of perception is an indi­
cation of a dramatic reordering of visuality, implying the new importance of models
based on an economy of forces rather than an optics of representation. Freud's formu­
lations on the relation between perception and repression (from the "Project" in 1895
to the essay on psychogenie visual disturbances in 1910), are only the more widely

known products coming out of speculation and research by others in the 1870s and
1880s.44 lt is another sign of the irrelevance of the camera obscura model of vision, in
which an ideal observer had the capacity to apprehend the unedited contents of a
visual field. Thus, a normative observer in the late nineteenth century begins to be
conceptualized, not only in terms of the isolated objects of attention, but equally in
terms of what is not perceived, or only dimly perceived, of the distractions, the fringes
and peripheries that are excluded or shut out of a perceptual field.

However, it should be emphasized that the themes of inhibition, exclusion, and

fringe do not necessarily support a Freudian model of an unconscious actively denying
certain contents to attentive awareness. Jonathan Miller has argued recently that
an alternate European tradition in the nineteenth century posed the unconscious as
part of a system in which automatie behavior was reciprocally intertwined with the
changing needs of conscious activity, including attention. In contrast to the "custo­
dial" Freudian interpretation, many nineteenth-century psychologists saw the uncon­
scious as

active1y generating the processes which are integral to memory, perception, and
behavior. Its contents are inaccessible not, as in psychoanalytie theory, because
they are held in strenuously preventive detention but, more interestingly,
because the effective implementation of cognition and conduct does not actually
require comprehensive awareness. On the contrary, if consciousness is to imple­
ment the psychological tasks for which it is best fitted, it is expedient to assign a
large proportion of psychic activity to automatie control; if the situation calls for
a high level management decision, the unconscious will freely deliver the neces­
sary information to awareness."

Helmholtz, for example, proposed a quasi-utilitarian functioning of the mind in whieh
sensory information that is unlikely to be useful or necessary is involuntarily unat­
tended to. To become aware of such information (like the blind spot in our visual

field) requires a special effort at reorienting one's attention.
A wide range of studies on attention, then, defined it in various, sometimes related

ways as an activity of seleetion .46lts importance wirhin the course ofhuman evolution
was emphasized by many, following Darwin's insistence on it as a survival mechanism:
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Hardly any faculty is more important for the intellectual progress of man than
the power of attention, Animals clearly manifest this power, as when a cat
watches a hole and prepares to spring on its prey. Wild animals sometimes
become so absorbed when thus engaged, that they may be easily approached.l '

A certain kind of reactive attention was believed to be an essential part of human
biology. Ir triggered a systemic response to novel stimuli, whether visual, olfactory, or
auditory, in which the organism was inst antly able to shut down (or inhibit) ongoing
motor activity while focusing mental effort exclusively on the relevant stimuli, usually
either potential predator or prey. Parallel to Wundt's work in the 1870s were the neu­
rological researches of the Scottish physici an Sir David Ferrier, who was one of the

champions of rhe idea of localization of brain function. Ferrier developed the hypoth­
esis of inhibitory centers in specific parts of the brain, which were effectively the phys­
iological basis of will and attention . He demonstrated how atten tion and volition
depended on the physiological suppression of movement, that is, how paradoxically
certain forms of sensory-motor activity inhibited other motor act ivity.f Thus an
attentive observer might appear motionless but was in fact the site of a ferment of
physiological (and motor) occurrences, upon which that relative "stasis" depended.
But this state of heightened alertness and of intense focus on a restricted area of a
visual field could be understood in many ways. For example, it could be transposed

from the animal realm of sheer survival into a biological adaptation of the organism to
disciplined and productive labor wirhin a social realm. But attention , as a shutting
out, a powerful filter, also could be seen as a model of a Nietzschean forgetting, a for­
getting that is an essential precondition not merely for subsistence but for affirmation
of the self through aetion. 49 Attention here has less to do with a model of conscious­
ness than with an ideo-rnotor network of [orces . Ir is paradoxically that which imrno­
bilizes, but if seen as a part of a biological heritage, it is inseparable from mobility.

Thus, as part of the larger physiological reconhguration of subjectivity that occurs
during the nineteenth century, at ten tion , in most of the varied ways it is theorized, is
inseparable from physical effort , movement, or action. During th e period I am exam ­
ining, attentiveness is generally synonymous with an observer who is fully embodied
and for whom perception coincides with physiological and/or motor activity. To spec­
ify further, there were three particularly important models through which attention
was understood. Occasionally elements of these models overlapped, but for the most
part they stood for relatively incompatible positions.

(1) Attention as a reflex processes, part of a mechanical adaptation of an organ­
ism to stimuli in an environment, lmportant here is the evolutionary legacy of
attention, and its origins in involuntary and instinctive perceptual responses. (2)
Attention as determined by the operations various auionuuic or unconscious
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processes or forces, a position articulated in many ways, beginning with Schopen­
hauer, [anet, Freud, and numerous others. (3) Finally, attention as a decisive,
voluntary activity of the subject that is an expression of the autonomous power
of the subject to actively organize and impose itself on a perceived world.

It was these physiological conceptions of attention that so much late-nineteenth- and
earlv-twentieth-century aesthetic theory attempted to escape from, by posing various
modalities of "conternplation" and vision that were radically cut from the processes

and activities of the body" The whole neo-Kantian legacy of a disinterested aesthetic
perception, from Konrad Fiedler, T. E. Hulme, and Roger Fry to more recent "for­
malisms," has been founded on the desire to escape from physiological time and its
vagaries. Hulme, for example, insisted that the artist was someone in whom "nature
had forgotten to attach their faculty for perception to their faculty for action," and
outlined an aesthetic attentiveness that is "ernancipated" from the physiological."
Much modernist art and music theory has been about the invention of dualistic sys­
tems of perception in which arapt, timeless presence of perception is contrasted with
lower, mundane, or quotidian forms of seeing or lisrening.Y Within the visual arts,

Rosalind Krauss argues that modernism imagines two orders, the first of which is
"empirical vision, the object as it is 'seen,' the object bounded by its contours, the
object modernism spurns. The second is that of the formal conditions of the possibility
of vision itself, the level at which 'pure' form operates as a principle of coordination,
unity, structure: visible but unseen," and Krauss outlines how temporality is necessarily
excluded from it.53 Modernist vision with its "all-at-oneness," she insists, is founded on
the cancellation of the empirical conditions of perception, including the experience
of successiveness implicit in any motor activity.

What became clear, though often evaded, in work of many different kinds on atten­
tion was what a volatile concept it was. Attention always contained wirhin itself the
conditions for its own disintegration; it was haunted by the possibility of its own
excess-which we all know so weil whenever we try to look at or listen to any one
thing for too long." In any number of ways, attention inevitably reaches a threshold at
wh ich it breaks down. Usually it is the point at which the perceptual identity of its
object begins to deteriorate and in some cases (like certain sounds) disappears alto­
gether. Or it can be a limit at which attention imperceptibly mutates into a state of
trance or even autohypnosis. In one sense attentiveness was a critical feature of a pro­
ductive and socially adaptive subject but the border that separated a socially useful
attentiveness and a dangerously absorbed or diverted attention was profoundly nebu­
lous and could be described only in terms of performative norms. Attention and dis­
traction were not two essentially different states but existed on a single continuum,
and thus attention was, as most increasingly agreed, a dynamic process, intensifying
and diminishing, rising and falling, ebbing and flowing according to an indeterminate
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set of variables.55 Attention thus had certain thermodvnarn ic qualities by which a

given force could assurne more than one form. Ernst Mach was one of many who, in
the 1880s, grasped its apparen tly paradoxical nature:

Where the development of intelligence has reached a hi gh point, such as is pre­

sented now in the complex conditions of human life, representati ons may fre­

quently absorb the whole of at ten tion , so that events in the neighborhood of the

reflecting person are not noticed, and quest ions addressed to him are not

heard ;-a state wh ich persons unused to are wont to call absen t-rnindedness ,

although it might with more appropriateness be calied present-mindedness."

In this sense my work moves away from some assumptions that have been part of a

long-established characterization of modemity in terms of experiences of distraction.

In particular the work (over several decades) of G eorg Simmel, Walter Benj amin,

Siegfried Kracauer, Theod or Adorno, and others insisted that various kinds of dis­

tracted perceptual or cogn it ive sta tes are central to any accoun t of subject ivity wirh in

mod ernitv.f The G erman word Zerstreuung became central to numerous critical

ana lyses; it suggests its gene ralized intellectual legacy in Kantian theorie s of knowl­
edge, where Zerstreuung referred to a dispersion, a sca ttering of perceptions outside of

any necessary syn thes is, that were "merely a blind play of representations, less eve n

than a dre am .T" One of the enduring legaci es of this work has been accounts of

modernity as a process of fragmen ta t ion and destruction in wh ich premodern forms of
wholeness and integrity were irretrievably broken up or degraded through technologi­
ca l, urban, and econom ic reorganizat ions. More specifica llv, it is a generalized h istor i­

cal narrative in which premodern modalities of looking and listening are eithe r
irnplicitly or explicitly set up as rich er, deeper, or more valuable forms. Exemplary
would be Simmel's acco un t of how modern urban life as "the swift and continuous
sh ift of exte rnal and internaI st imuli" contrasts with "the slower, more habitual, more
smoo th ly flowing rhythm of the sensorv-rnen ta l phase" of premodern social life. Or a
relat ed position sees the fragmentation irnplicit in modernity as destructive to a whole
set of traditional artistic and cultural values, but in this view distraction is seen as part
of a proc ess of overco ming the bankruptcy of bourgeois aesthet ics. N onetheless, there
is the overriding sense of distraction as the product of "decay" or "atrophy" of percep ­

tion wirhin a larger deteriorat ion of experience." Adorno, for example, writes about

distraction as "regression," as perception that has "arrested at the infantile stage" and

for wh ich deep "concen trat ion" is no langer possible. My position is, on the con trary,

th at ifdistraction emerges as a problem in the lat e n inereenth century, it is fully insep­

arable from the parallel construc tion of an at ten tive obse rver in various dom ains. That

is, mod ern distraction was not a disruption of same stable or "natura l" kinds of sus­

tained, value- laden percepti on that had existed for centur ies but was an effect and in
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many cases a constituent element of the vast range of attempts to produce attentive­
ness in human subjects. Even though Benjamin, in some of his work, makes affirma­
tive claims for distraction (suggesting that the disruption inherent in shock and
distraction held forth the possibility of new modes of perception) he does so wirhin
the frame of a fundamental duality in which an absorbed attentiveness was the other
term. "Distraction and concentration form polar opposites," declares Benjamin in his
well-known discussion of architecture and film as two paradigms of modem "reception
in astate of distraction.T" lnstead, attention and distraction cannot be thought of out­
side of a continuum in which the two are ceaselessly flowing into one another, as part
of a social field in which the same imperatives and forces incite one and the other.

Much of the discourse on attention attempted to salvage some relatively stable
notion of consciousness and some form of a distinct subject/object relation, but it
tended rather to describe only a fleeting immobilization of a "subject effect" and an

ephemeral congealing of achanging sensory manifold into a cohesive real world .
Ribot acutely observed that attention "is an exceptional, abnormal state, which can­
not last long, for the reason that it is in contradietion to the basic condition of psychic
life, namely change."?' Earlier, Helmholtz had similarly insisted "An equilibrium of

the attention, persistent for any length of time, is under no circumstances attainable.
The natural tendency of attention when left to itself is to wander to ever new
things.,,62 Attention was described as that which prevents our perception from being a
incoherent flood of sensations, yet research showed it to be an undependable defense
against such disorder. Ir was an indispensable component of the "normal" and "ratio­
nal" subject of late-nineteenth-century industrial society, yet was clearly also an open­
ing onto "pathologieal" and "irrational" effects. In spite of the importance of attention
in the organization and modemization of produetion and consumption, most studies
implied that attention rendered perceptual experience into sornething labile, continu­
ally undergoing change, and finally dissiparive." Attention seemed as if it should be
about perceptual fixity and the certainty of presence, but was instead about duration
and flux wirhin which objects and sensation had a mutating provisional existence, and
it was ultimately that which obliterated its objects through an entropie decay of its
own energy. From the classieal model of amental stabilization of perceptions into a
fixed mold, attention in the nineteenth century effectively became a continuum of
variation, a temporal modulation.i" That which seemed to hold the possibility of
building up stable and orderly (though not necessarily truthful) cognitions also
seemed to contain within itself uncontrollable forces that would put that organized
world in jeopardy. Attention would always be inseparable from absence and the
impossibility of presence.
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behaviorism, 484
Bell, C ha rles Davidson, 447
Bellini , Giovanni, 115
Bellori. G . P., 49n .21
Bel t ing, Han s, 256
Benjamin, Walter, 147, 174n.4 ,

176n.29, 491 ,492, 498n .59
Bergson, Henri, 477-78, 482, 497n.4 9
Berkeley,George, 219-20, 481
Berlinghieri, ßonavent ura, 107-9, 108
Berni n i, G ian lorenzo, 272 , 273
Berry, Richard J. A., 332, 356n.5
Biagio li, Mario, 295nn. 14, 20
bicvcles, 153
Bie, Co rnel ius de, 239
Bildungsburger, 336,355, 359 n.45
Binet, Alfred, 48 1, 484 , 487
biodivers ity, 187
bio logy: molecular genetics, 189, 194;

na tural hi story as differing from,
287; soc iotec hn ical connections of
molecular biology, 200. Seealso
biotechno logy; bot any; evo lution­
ism: genes; natura l h istory: repro­
duction (genera t ion); sex

biosphere, 476
biotechno logy: as aiming high , 203 ; as

link ed with the Renaissance , 196,
197-98; Mercator grids and projec­
tions influen cin g, 200; or igina lity
and replicat ion in, 196- 97

birth trays and bowls, 263, 263
Blackett , P. M. 5., 344
Blaue Rei te r, 44
Blumenbach. [oharm , 126
Blume nberg, Han s, 57, 300-301
bodies of ignoran ce , 140
body, th e: femaleness ident ified with,

265;flos pavonis as abort ifacient,
125-44; gene mapping, 181- 207; as
the gene's way of making copies of
itself, 182- 83; images shap ing body
knowledge, 7, 10- 12; impressed
images für communicat ing with rhe
soul, 263-64; Plcabia's sexed
machi nes, 145-80; scient ific atlases
dep ict ing, 15; stigmata of Sr.
Franc is, 101-24; tec hnosc ientific
bodv, 11. Seealsoco rporea lizatio n

body igno rance, 10
Boehr inger Mannhe im. 207n.28
Boh r, N iels, 190
bomb, the , 194- 95
Bonaventure, s., 109-11 , 113-14,

116,1 18,I 23n.1 7
Bond, William, 466
Boodt, A nselmus Boetius de, 242
Boorstin, Dan iel, 302-4
Bor illy, Boni face , 239
Borromin i, Francesco, 32, 50n.25
Bosch, H ieron ymus, 297-323; alrar-

piece s for Cathedral of St. [ohn, 3 13;
Bruege l as the new, 320; contin­
gency in world of, 306, 3 12, 315,
318,320; Epiphany alta rpiece , 311;
Garden of Earthly Delights, 305 , 308,
3 11, 3 12; Guevara on, 304-5; Hay
Wain, 306-11, 307; as hereti c, 306;
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Bosch, H ieron ymus (conr.)
Herrnit SaintsTriptych, 314; imi ta­
to rs of, 3 18; Last [ud gment altar­
pieces, 310; mon sters in work of,
304-5, 320; pain ting man as he is
inwardly, 314; perspective in ,
315-1 6; pictures th at see us, 3 17;
refusal ro fram e, 15; roundel and
rot a in , 316; Seven Deadly Sins,
317-1 8, 3 18; Siguenca on, 305-6;
Srone Operation , 308-9; technique
as swift and energe tic, 315; Tempta­
tionof St. Anthony, 312-17, 3/4;
work s as disparates, 305-6

bota nica l nomendature: generic names,
136, 142nn. 39, 41; Latin for, 135;
svstematics foc used on , 126; as tra­
dit ion in early modem bota ny, 135

boran v: app lied bot an y, 126, 135;
grafrin g. 238; Humboldt on ph vsiog­
no my of plants, 44 2; as liberated
from th e practic al , 135; major
co llecto rs before 1732 , / 28 ; number
of speeies known to Europeans, 135.
Seealsobotan ical no mendature

Boucha rd, Thomas, 199
Bourdieu , Pierre, 300
bourgeoisie: aesthe tic sensibility of,

372; Cousin ian ism as inculc ated
in , 36 1; as distaneing itselffrom
women and workers, 374; human ­
ism associate d with, 196 ; still life
as bourgeois phenom enon, 408

Boyle, Roberr, 203, 244-45
Bradley, A. c.,75n .35
Bradley, F. H., 497n.4 2
Braidotti, Rosi, 172
Braun e, Wilhelm , 332
Breton , Andre, 170 , 179n. 66
Brewste r, David, 458
Breyne, Jakob , 130
BOOe, The (Duchamp) , 157
BOOe StrippedBare by Her Bachelors,

Even, The(Duchamp), 153, 171,
180n.71

Bridgrnan , Percy, 4
Brilliant MusclesNagin Brillant

(Picab ia) ,1 67
Broadbent, Dona ld , 496n .31
Bruegel , Pieter , th e Eider: Christ

Carrying the Cross , 3 12, 3 /3;
conseio usly framed tab leaux, 15;
The Masquerade , 3 19- 20, 3 19; as
th e new Bosch , 320; peasanr visits
of, 320-21; realism of, 320; working
outdoo rs, 412

Buffet -Picabia, G abrielle, 176n .28,
I 77n.42

Buffon , Georges-Louis Ledere, co rnte
de, 34, 50n .38

Buhm an n, Rudolf, 435
Burckh ardt , Jacob, 302
Butl er, C ha rles, 287
Butt, Isaac, 460
Bynum , Caroline, 265

cab ine ts. See Wunderkammem
Ca ha n, David , 356n.14

camera obscura, 218, 405, 405 , 415,
479,488

Camfield, Willi am, I 79nn. 60, 65
Ca mper , Pierer, 452
canals of Mars: drawings of, 329, 330 ;

pho tographs of, 329, 33 1,33 /,
356n.3

Candolle, A ugustin- Pyrame de, 130
Ca nning, Lady Charlotte, 125
Ca nnon, Annie, 343
cano ns, 204
capit alism: adve rtisernents as official

art 0[, 12, 191 ; switch ing of atten­
tion requ ired bv, 479- 80; as und er­
mining struc ture of perception , 476.
Seealso bourgeoisie

Cappie, [ames, 478- 79
Ca ravaggio , 410-11
Carda no , G iralamo (Cardanus) , 241,

242,245,282
Carlyle, Thomas, 3
Carpen ter, Willi am B., 450, 486
cartography. Seemaps
Case, [ohn, 238
Case, Will ard, 9 1
Cas tiglione, Baldesar, 29, 48n .8
Castle, Terry, 152
casts, 239-40
Carherine Barometer (Ma n Rav),

151- 52
Cathe rine of Siena , St.: dep icted on

Veneti an altarpiece, 255 ; and
Margarita of Ci rra di Cas te llo, 255;
on Mary's conce ption of [esus,
265-66, 268; stigmata of, 102,
I 22n .10, 264, 265

Caue ll, James McKeen, 487
causality, 221- 22
Cavell, Sranley, 397n. 13
Cav lus, Count, 33, 50n.3 6
Ce lts, 452
Ce phei d variable X Cygni, 339
certa inty : Descartes on, 217-1 8;

Feuerb ach breakin g co nnec tion
between knowledge and , 300;
Ockham on, 215; uncert ainr v in
ninete enth-centurv psychology, 475

Ces i, Federigo: Academy of rhe Lynxes
found ed bv, 274; rhe Apiarium, 274,
277,281-88, 286, 292; Ga lileo
gives microscope to, 285; on th e
Melissographia, 278; Stellut i's Persio
on, 289; wife's ch ild-bea ring difficul ­
ties, 283, 295n. 15

Cezanne, Paul : change from mimesis to
ana lysis in , 415 ; d assical noti on of
sensation cha llenged bv, 482;
land scapes of, 413-14; Rocks and
Hills in Provence, 4/4; sti ll Iifes of,
414;StillLife wich Amor, 409; studio
as a sta te of mind , 416

C hambers, Robert , 452, 459, 472n .50
Chambers' Edinburgh]ournal, 459
chance, images made by, 242
C harcot, Jean -Martin, 481
C harma, A. , 377n.3 7
C hase, Frank D., 89
chasti ty, 280, 282, 283

Ch iara of Monr efalco, 265
chiaroscuro,Ga lileo's use of, 5
ChristCarryingthe Cross (Bruegel ),

312,3 /3
C hriste ller, Erwin, 336
chronop horog raphy (Marev): move­

ment studies, 388, 389, 389,
393- 96, 394 ; th e obse rver in , 390,
393; as pen etr ating th e chaos of
moti on, 382; th e visible point in,
390; versus vision, 393- 94; as
visualizing displacements in time,
379

Cicero, 28-29, 45, 48nn. 8, 9
einema, 493n.1 2
C laesz, Pierer, 407
dass: bias in Co usin , 371; bias in

studies of at tention, 497n.46 . See
also bourgeo isie; labor

d assification : of building types, 9 1;
Merian refusing to classifv her
plan ts, 134; morphology in bot ani ­
ca l, 135; a prim ary int elleem al
endeavor, 63; as recognizing similar­
iries, 340; of srars, 338-43; subjec­
rivitv as featur e of, 34 1; Toumefort 's
bota n ical, 134; as trad it ion in early
modem bota ny, 135

Clinical Atlasof Sectional and Topo-
graphicalAnat omy, A (Berrv), 332

clin ical judgment , 357n .22
d orh ing stvles, 71- 72, 76n.44
CloudChamberPholOgraphs (Rocheste r

and Wilson), 344, 344
doud chambers, 415
CodexHammer, 196
cogn it ion: Enl ightenmenr model s of,

13; and feelin g, 220; H ume on,
220-23; ind irect cogn itio n, 13, 17,
225-29; instrumental cognition,
226-29; judgment as ac t of, 338 ;
Kant on, 222- 25, 477; Locke on,
218- 19; as production, 215- 25; and
religious fairh, 213-14; and vision,
13, 211- 31; as vision, 211- 15,
219-20, 222. Seealsocertai n ty;
int ellecru al cogni t ion; knowledge;
sensory cognitio n

Co he n, Hermann. 493n.6
Co hen, Myles J., 334
Co leridge, Samuel Tavlor, 328
Collin i, Stefan, 21n.l , 22n.9
Co llins, [oseph, 161-63, 166, 177n.43
Co lonna, Fabio, 284, 293, 295n. 15
color : versus drawin g in painting, 31;

in G reek buildings and sculpture,
3 1; mech anical objectivitv as
sacrifieing, 336; training for inte r­
preti ng, 337

Co lumella, 282, 283
Co mmelin.Casper, 131, 136, 141n .20
Co rnrnelin, [an, 141n .20
Commelina, 136
commodity feti shism, 7, 183, 185-86
Co mte , A uguste , 362, 364 , 366,

376n .1O
concrete construction: division of

labor in, 87; econo mies in, 93,



96n.14; as indu stti al process, 86-88;
materials testing, 87-88; qu ali ty
cont rol, 87-88; reinforc ement
systems, 87, 96n.15; union reacti on
to, 96n.23 Seealso reinforced ­
concrete factory buildings

Condillac , Etienne Bonno t de, 362
consciousness. Seem ind
Consrable, [ohn, 412
constru cti vism: art as flatt ered by, 19,

423; and realism, 423 , 424 , 426;
science as weaken ed by, 19, 423

cont ingency: in Bosch 's Hay Wain,
3 10,3 11; in Bosch's work, 306, 3 12,
315 ,318,320; discover y of N ew
World resulting in conscio usness of,
299; images made by cha nce , 242;
th e impossible as outer limit of, 305;
world pierures as cont ingen t , 321

cont racept ives, 126, 137, 140
C opern icus, 225 , 320
coral, 241 , 251 n.44
C orbusier, Le, 95n.l
Corn, Wanda, 176n .28
co rporealizat ion, 185-91; defin ed, 186;

gene mapping as, 185 ; as no t ne ces­
sarily feti shized, 187 ; as tro pic, 186

Cortegiano, Il (C astiglione), 29, 48n .8
cott on root, 138
Cou liano, loan , 263
count erfeite rs, 14
Courbe t, Gustave, 411-12
Coursd'esthetique (Jouffro y) , 371-74,

378 n .43
Court Style of Achaemenid sea l

ca rv ings , 76n.38
Cousin, Victor, 360-75; on activ ity,

368-69; anri-pictorial imp ulse of,
374- 75; as an t i-pos it ivisr, 365; on
character as unity, 485; d ass and
gender bias of, 371 ; C omte's crit i­
cism of, 362 , 364 , 376n .l 0; dernoc­
ratic and eli ti st readings of, 370-71 ;
edect icism of doctrine of, 360, 368;
Fragments philosophiques, 363, 370,
378n.39; G ermanoph ile acc usarions
aga inst, 377n.3 4; hegemony of, 361 ;
on human ditference, 370- 71,
378n .41; ideas as politicall y moti ­
va red, 361 ; on imaginarion, 17;
inrrospection as merhod of, 361-67;
on Kant, 369, 377n.26; liberalisrn
of, 362, 364; as not introspective,
370; and phrenology, 375 ; on
political econo my, 371; on psycho­
logical ex plana tion in episte mo logy,
493n.4; psychology introduced int o
French curriculum by, 360-61; on
repli , 363 ; on spontane ity of the moi,
365-66, 376n.20 ; subjec t iv itv
emphas ized by, 16; system as toraliz­
ing, 371 ; trip artite d assificati on of
consc iousness, 368, 370, 374

Cowling, Mary, 451
C rary, Jonathan , 19-20
creati onism, 182 ,343
crea t ivity: Cousin on, 16; creat ive play

in rhe srud io, 410; in inrerpreting

images, 345 ; paralleis in arr and
scie nce , 3-4

Critique of Pure Reason , The (Kant),
223 ,224

C romme lin, A. C. 0 ., 329
Cruveilhier, [ean, 346
crysta ls, 236 , 242 , 247
Cs ikszen tmiha lyi, Mihaly,498n.49
cucko ldry, 14
C udwor th , Ralph, 246
culture : culrural meaning of utilirarian

buildings, 79; cultural meanings of
techno logy, 92 ; gen om e as culrurallv
produ ced, 191; indu stri alization as
tran sforming A merican , 93-94;
Kulturgeist, 65; patterns of, 64 ; post ­
struc turalist view of, 66; and Riegl 's
Kunstwollen concept, 65; science as
culture of no culture, 185 ; style and
cultural mean ing , 57-66; style
correl ated with, 64-66, 75n.24

culrures of vision, 7- 8, 18-20; astro­
nomical drawin g, 441-74; atte nt ion
and mod ernity, 475-99; iconophilia,
418-40; the painter 's studio, 18,
401 -17

C usanus, Ni colaus, 215
C uv ier, Georges, 38, 39, 40, 51n .59
cyberneti cs, 200
cvberspace , 12
cyborgs, 145, 173, 195, 205

Dada, in Ne w York, 151-57
Daguerre, [acqu es, 392
daguerr eot ypes, 391-92, 449
Dam asio, Antonio, 484
Danae (Titian) , 31 , 49n.15
Dani ella of Orvieto, 255
Dante, 271n.33
Darwin, C ha rles, 450, 488- 89
Daston, Lorraine, 13-14, 294n .5, 3 15,

328,379, 380, 383-84, 486,
495n.1 8

dat a: construc tion of, 424; Marey's
graph ic dat a, 38 1, 38 2-83, 384,
396n .6; smoo th ing th e dat a, 347; in
tabular form, 347

Davidson, Arnold, 10, 11, 82
Davies, E., 75n. 24
Dawkin s, Rich ard , 182-83
Day, C ha rles, 96n.9
Degas, Edgar, 409
Degenerate Art, Exhibi t of, 44
Del acroix, Eugene, 37
Delboeuf, [oseph-Rernv-Leopold ,

484
Deleuze, Gilles, 172, 178n .51 , 180n.75
Della Porta, Gi amb attista, 291
De oratore (Cicero) , 28-29, 48n .8
Oe Quincey, Them as, 456 , 468
Derby Day (Frith), 451
De Refractione (Dell a Portal. 291
Derrid a, Jacques, 174n .8
Descarres, Ren e: on ce rta in tv, 217- 18;

Cousin's search for method co m­
pared with , 363; du alism of, 218,
426 ; on intell ectual intuition , 13,
217- 18; Marey compared with, 38 1;
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mechani sm of, 154; on observa­
tional instruments, 222 ; on sca le as
differing in human and divin e
product s, 245-46; on vision,
216-1 8; on wonderm ent, 495n.18

design : as blend of social and cultural
operat ions, 83; in nature, 243, 248

Desmond , Adrian, 452
Dettelbach, Michael , 443
devotio modema, 314
Dialogodella Pittura (Dolce), 3 1
Dialogue on the Two GreatWorld

Systems, The (G alil eo) , 274, 292
Dian a, 280
Dick , Thomas, 461
Dictionnairede laconversation et dela

lecrure, 375n.5
Didi -Huberrnan, G eorges, 432
differance, 147,150,170,1 73, 174n.8
Dillenius, [ohann Jakob , 134, 136
Dilthey,Wilhelm, 65, 301, 478, 484
Discoverers, The (Boorstin), 302-4
disparates, 305-6
disrrac rion , 480, 490-92
diver sity: C icero on , 28-29; in nine-

reenth-century architecture, 38
divine illumination, 214 , 215
DNA, 188, 189, 194
Dolce, Ludovi co , 3 1
Donaldson, T. L., 53n.93
Dou glas, Mary, 249n .9
drawing: asrro no mical, 441-74; versus

co lor in painting, 31 ; Lowell 's
drawings of cana ls of Mars, 329, 330

Drebbel, Corn el is, 295n.17
Dreier, Katherine Sophie, 151-52
Drieu La Rochelle, Pierre, 153
Duchamp, Marcel: The Bride, 157 ; The

Large Glass , 153, 171, 180n.71; and
Picabi a, 157, 176n .27 , 180n.72; and
Man Ray, 147, 152; as Rro se Se lavy,
153 , 164, 172; as unfit for mili tary
serv ice, 151, 153

Duden, Barb ara, 10
Duns Scotus, [ohn, 214
Du Pont, 198, 204
Durkheim , Emil e, 162, 177n.40
Durch descriptive painting: Bosch 's

Seven Deadly Sins as first genre
painting, 31 7; experimentat ion
compa red with, 403; de Ho och, 406,
407 ; Janssen s, 405-6, 406 , 416;
Mieri s, 404 ; st ill life, 407. Seealso
Vermeer, [an

Ebbingh aus, Herm ann , 484
Ebstorf mappamundi, 311, 317
E-C Apparatu s Compan y, 192 , 193 ,

195,196-97,203
Edgert on , Sa muel, 430
Edtaonisl (ecclesiastique) (Pi cabia) ,

178n.52
Egoiste (Pic abia), 166
Ehr enzweig, Anton, 3, 21n .5
Einsrein. Albert , 190,429
elect roe nce pha lograms (EEG) , 33 5,

352
electro the rapy, 162-63
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Elementsof Psychophysics (Fechner), 482
Elias, Brothe r, 103--4, 122n.15
Elkin s, James, 6
eng ineering firms, 84
eng rav ing : in astro no my, 441 , 442,

449 ,468; of G reat Nebula in O rion,
465 ,466; sra tus of, 450-51

Enli ghtenment, th e : cogn it ion as
production for, 13; "counter-bodi es"
ignored in, 10-11 ; Feuerb ach and
Rom antic cr it ique of, 300; th e
mer ely seen as rnist rusted in, 16

Epicureani sm, 242
Epiphany altarpiece (Bosch), 3 11
epistemo logy: shift to hermeneutics

from , 484- 85. Seealso cogn it ion
Erns t , Max, 164
Essay on theSunspots (G alileo) , 289
Essential Tension, The (Kuhn), 22n .12
Euch arist , real presence of C h rist in

the, 110-11,310
Eve furure, L' (Villi ers), 154, 159, 169,

172 , 179n .65
evo lution ism: Darwin, 450, 488- 89 ;

missing lin k, 452; and phys iogno my,
452; Robinson's oppos irion to, 458

expert ise, 82-83 , 90, 9 1, 335, 336-37,
353, 358n .32

Eyck, [an van, 302, 303

Faber, [ohannes, 284
facrory build ings. See reinforced-

co nc rete factory build ings
faculty psych ology, 485
"Fair Mary" of Regen sberg, 256
faith , religi ous. See religious faith
fallacy of misplaced concreten ess, 189 ,

206n.16
farrulv resembl an ce, 342
Faraday's Islands (H oberrnan) , ii, 7- 8,

24, 25, 98, 99, 208 , 209 , 324,325 ,
398, 399

Fechner, G ustav Theod or: on con tinu­
ity of attent ion and distraction,
498n .55; Elements of Psychophysics,
482; epistemological uncertainty in ,
475; on just noti ceable ditference ,
482

"Fernale Thermom eter, The" (C astle ),
152

Femme, La (M an Ray), 146-50, 149 ,
174n.6

femme fatale , 153, 157
femme nouvelle. Seenew woman
Fen elon, Francois de Sal igna c de La

Mothe , 373-74
"Fen ian Gu y Fawkes, The" (Tenmel) ,

453
Fere, C ha rles, 48 7
Ferrier, S ir Dav id, 489
fetishism: anth ropological sense of,

206n. 16; as co ming in rnatch ed sets,
198; commodity feti shism, 7,1 83,
185- 86 ; fetishe s as literalizin g, 184 ;
Freud on , 187- 88; of th e map,
184- 85 ; technoscienti6c feti shism,
185,1 87. Seealso gen eti c feti shism;
idolatry

Feuerb ach , Ludwig, 299-300
Feyerabend, Paul : on Germany's

surrende r, 52n. 83; on hisroric al
periods, 43--44; on Jews, 44; Killing
Time, 43; on race and style, 45;
science and art co mpared by, 42--43;
"Science as A rt," 42

Fich te , [ohann Got tl ieb, 358n ,43, 368 ,
376n .20

Fiedler, Konrad , 490 , 498n .52
6gured stones , 240--43; classes of, 24 1;

crvs ra ls, 236 , 242, 247; explana tio ns
of, 241--43; imagin ati on as cause of,
247--48; as lusus naturae, 242--43;
Pto lemy cameo, 232 , 233 ,237, 24 1,
248n .3, 250n.36, 258, 259 ; "Srone
of Hammon ,' 233 , 234 , 235

Fillenie sans mere (Picabia) , 157-60 ,
158, 176n. 28, 177n .33, 179n .65

filrer th eory of arte n rion , 496n.31
Firsoff, V.A ., 347
Fisch er von Erlach , [oh ann Bernhard ,

32
Flammarion, Camille, 304
Flaxman , [ohn , 34-36, 50n ,40
Fleming, J.v.. 124n.59
j/os pavonis, 125--44; as abort ifacient,

125,13 7; de picted in Merian's
Metamorphosis, 129 ; as ernmena­
gogue, 137; European names for,
130- 3 1; Iinguisti c hi srory of, 126;
Merian using Latin name for, 128,
130; or igin al biogeogra ph ic distribu­
t ion , 130; as Poinciana pulcherrima ,
126, 135- 36; in Van Reed e's Hortus
Malabaricus, 132 , 137, 143n,48; in
Tou rn efort 's classificati on , 134

flourfen ce , 137, 138
Foc illon , Henri, 76n .39
Ford, Henry, 9
form: agency in orga n izarion of, 56 ; in

A risrorle's theory of gene ratio n,
257-58; art and nat ure as crea ting,
237; fun ction expressed in buildings
by, 94 ; imagin ation in falsificati on
of, 247--48; as imprinting soft
matter, 24 1; in -forrnat ion, 424 ;
meaning as conveyed by, 70, 71,
75n. 34 ; natural form, 246; in sto nes,
240; and style, 8, 71;style as
enta iled by, 56

fossils, 243, 25 1n ,44
Foster, Hai, 150
Foster, Roy, 452, 472n,49
Foucaul t , Michel, 121n .2, 174n.2,

180n.75 , 183, 287, 288, 295 n .l l,
480,483

Fra A ngelico , 419, 420 ,421,430,431,
435,437

Fraen ger, Wilhelm, 305, 306
Fragments philosophiques (C ousin), 363 ,

370 , 378n.3 9
Francis of Ass isi, St., 101-24; Bell in i

painting of srigmat izat ion , 119-20,
120 ; Berlinghi er i painting of
st igmanzat ion , 107-9, 108;
Bonav enture on stigma nzatio n,
109-11 ,113-14,116,11 8,123n.l7;

Ch rist's Agony in th e Garden and
st igmat izat ion, 107-8; controversy
surrounding st igma tizat ion, 10 1,
102; devotion to th e Euch arist, 111;
Elias's descri ption of st igma tizat ion ,
103--4; G iotto paintings of st igma t i­
zat ion, 111- 17, 11 3, 120-21; Leo as
wirness ro srigma t izarion, 113,
114-1 5,11 9; mystic al int erpreta­
t ion of st igma ra, 119; as a new
C h rist, 103; prayer and reading
con trasted by, 115; repr esentations
of st igmat izat ion, 101, 103, 106;
st igmata as imagin ary, 118-1 9;
st igmat izat ion as miraculous, 101-2,
103,109,11 2,114,11 8; st igma tiza­
tion serv ing to divinize, 108; Tom ­
maso da Celano's descript ion of
st igmat izat ion , 104-6, 110, 123n,47;
un iqueness of, 121; witnesses to
st igma tizat ion, 114-17; women
influenced bv, 267

Francken , Fran s, 407
Fran ckert, Han s, 320
Franklin, Sarah, 183
Französische Maler (H eine) , 36-37,

51n ,48
Fraser, Kennedy, 71, 76n ,42
Freart de C ha mbray, Rol and, 3 1-3 2,

49n .21
free associa tio n , 478
Freedberg, Davi d, 14-1 5, 256
Freedberg , S idney, 70
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Male (Pi cabia), 167, 179n .62
Malebran che, N icholas, 247
Mall arm e. Ste phane , 485
Mammifere (Pi cab ia) , 165
Mauder, Carel van, 3 15, 320-21
Manilai, K. S., 134, 142n.26
Man nheim, Karl , 301
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map s: carrograph v in rhetoric of gene
mapping, 199-201 ; ferishism of,
184-85; as insrrumenrs and sign i­
fiers of spat ialization , 184; mal'
making as wor!d making, 182;
medieval mappamundi, 311-12 ;
phr enological, 375 ; popu larion
densitv maps, 347. See also gen e
mapping

Ma rey, Etienne-jules, 379-97 ; experi­
menral shoe stud ies, 386, 38 7; on
hi s data as obj ective, 384; on
imagin at ion , 17, 23n.24; justifica­
tion for using preci sion instruments,
381- 82; UzMethode graphique, 380,
381 ; microseop es and tel escopes
compared wirh in str uments of, 383,
397n. IO; Movement, 389-90, 396,
397n. 16; move menr stud ies ,
385-89,393-96; the ob server
di spen sed with bv, 17, 380- 81 , 383;
on painring, 393, 395; on phorogr a­
ph y, 389-90; rev elati on and pene­
trat ion rhetoric, 382, 384; on
sensory cogn it ion , 380, 381- 82 ;
sphygmograph, 384- 85. Seealso
chronophotography

Margarita of C it tä di Castello: authen­
rica ting visions of, 266, 267-68; as
blind from birth, 254, 266; depicted
on Ven eri an a lrarpiec e, 255, 256 ;
embalming of, 254; exh umation of
entrai ls, 254-55 ; reputat ion for
sanc r itv, 254; three stones of, 254,
256, 266, 268; vitae of, 268n. l;
wonders of, 255

Mariano da Firenz e, 102
Marin, Louis, 430
Mars , cana ls of. See canal s of Mar s
Martin, [oh n , 460
Marx, Kar!, 183, 186,355, 493n .2
Marx, Leo, 22n.lO, 208 , 324
Mary, St., 265-66
Maslow, Ab raham H ., 497n,4 9
Masquerade, The (Bruegel) , 3 19-20,

319
Master of Flemalle , 302
masterpi eces, 47, 238
mastu rbation, 162, 163
materials testing, 87-88
maternal imagi nati on , 247, 262-63
mathematics: Kanr on, 223; non-

Euc lidean geome try, 5, 229; in
scienr ific rep resenration, 353

Maudsley, Hen ry, 486, 493n .9
Maxi s C orp oration, 12, 181, 182
Maxwell, James C lerk, 190, 358n ,42
Ma yers, C layton, 90
Ma yhew, Henry, 452
McCarren, Felici a, 495n .22
McCormmach, RusselI, 356 n. 14
McEnrree, Arthur J. , 97n.30
Mc Luhan, Marsha lI, 422
Mead , G eorg e Herb ert , 497n .39
meaning: art historica l inscript ion of,

55-77; clothing styles sign aling,
71-72; cultural mean ing of utilitar­
ian build ings, 79; cu ltur al meanings

of technology, 92 ; form as convev­
ing, 70, 71, 75n.34; and iconogra­
phv, 71; style and cultural, 57-66;
style as , 8 , 72; style in co rnmun ica­
ti on of, 73;style see n as div orced
from, 56; subjec r matter privileged
as vehic le of , 57

mechan ical image , 353; as facr or v-like,
352; hi storica l situarion of, 35 1;
in rerpreted image replacing, 333,
345; metaphysica l image rep laced
by, 329; pas sivit y presupp osed by,
354; as piecemeal, 34 1. See also
ph ot ography

mechan ical objec rivitv, 327-34;
color, sha rpness , and texture sac ri­
ficed W , 336; as hi sroricallv rooted ,
354,355-56; incomparible virrues
in, 35 1; inre llectual approach
opposed ro , 337; judgmenr con­
trasted with, 352- 53; judgmenr
supe rsed ing , 334-45; and Mare y's
program . 380; as passive , 348; and
ph or ographv, 354; politica l dirneu­
sion in sh ifr from , 354-55 ; in
science after 1830 ,328-29,332 ;
select ivitv as heresy for, 353-54;
surv iva l of, 333 -34; and unskill ed
labor, 342

mechan ism: in ph ysics, 190; seve n­
reenrh-cenrurv anri -rnechani sts,
246

mechanosphere , 476
Mechtild of H ackeborn . 265
med ianon. definition of, 424
medi cal art ists, 345-46
Meiss, M illard, 122n .l 0, 124n .59
Melissogral,hia(Acad em y of th e

Lvnx es) , 274, 275 ,278-79,291
Melo , Manuel de , 306
memory, 260, 262 , 366, 484
mendicant ord ers, 267
Meninas , Uzs (VeI:izquez), 409, 4 10,

4 11
ment rt l images: in De scarres's [he nry of

vision , 216, 218; in Dun s Scotus's
rheory of vision, 214; in Kep ler's
theory of vision , 215; in Locke's
th eor y of cogn it ion , 218

Mer cator, Gerard us, 200
Meri an, Mari a S ibylla, 125-44;

descripti ons of planr s of Surinam,
11; on jlos pavonis as ahort ifacienr,
125,137; Metamorphosis insectorum
Surinamensium, 125, 128, 131, 134,
136; native plant na mes retained by,
128; portrait , 127; refusing to
classify her planr s, 134; Sloane
compared wit h, 139; travel ing to
Sur ina m, 126-28

Mer!eau-Ponty, Maurice , 300, 496n .31
Metamorphosis insectorum Surinamen­

sium (MerianJ, 125, 128, 131, 134,
136

metaphysical image, 353; mechanical
image replacing, 329; passivir y
presuppo sed by, 354; as true to
nature, 329 , 346,351 -52

method, sc ien t ific. See scienr ific
me th od

Methode graphique, Uz (M are y), 380,
381

Metropo/is (Lang), 172
mezzotinr, 448
Michelangelo: as manifestation of th e

lt alian Renaissance, 64; on Tit ian 's
Danae , 3 1, 49n .15; in Vasari's Lives,
30; Winckelmann on, 33

Micrographia(Hooke), 236 , 251 n.5 4
micro scop es: bees observed bv Stellut i

wit h , 278-79; Berkele y as in terested
in, 222; Cousin co mparing con ­
sciousness wirh, 366 ; G alileo' s use
of, 284- 85, 295n.l7; lim irat ions of,
284- 87 ; th e low lv as ex am ine d by,
293 ; Mare y's instr umenrs compared
with, 383, 397n.10; Stelluti's Persio
on , 289

Mieris, Fran s van, 404
Milizia , Umberto, 123n .38
Mill, [ohn Stuart , 458, 460 , 462, 485,

486
Mi ller, Jonathan, 488
Milron, [ohn, 460
rnirnesis: biorechnological, 196-97;

change to ana lysis from , 415; in
objects of the Wunderkammem ,
239-40

Min e , Sa lek, 77n,45
mind: Cousin 's tr ipartire c lassiticarion

of conscio usness, 368, 370, 374;
dissociation , 477; in eigh tee n rh ­
cenrury Briti sh philosop hy, 48 1;
empiricism as reducing [0 matt er,
362; memory, 260, 262, 366, 484;
the un consc ious, 488. See also
atte n tion ; cognit ion; imagination ;
inrrospect ion ; moi (se lf) : psychol­
ogy; reason

miracles, 10 1- 2
misplaced co nc reteness, fallacy of, 189,

206n.16
missing link, 452
modernism: American factory build­

ings, 78-97; art and science con­
tr asted in, 1; avanr-g arde, 3, 2In,4;
duali stic system of perception in,
490; epi stemic sh ifts in , 20; He ideg­
ger 's anrimodernism, 304; the
nether side of, 94; th e new wom an ,
151-57; originals and copies
opposed by, 196- 97; represent ing
opposed to knowing in, 15; vision
reconceptualized in , 20, 476, 490

mod erni zat ion , 480
mod erns, versus ancienrs, 31-32
Modern Sac red Art (Vatican

Museum), 433, 438
moi (self) : C ousinian emphasis on ,

36 1,371; immaterialit y as essen ce
of, 374; inrrospection for know ing,
36 1-67; in Jouffroy's aesthet ics, 373;
sponrane ity of th e , 365 -66; th e will
as, 368-69

molecu lar biology, sociotech n ical
connections of, 200



molecular gene ries: central dog ma of,
194; gene rie feti sh ism in , 189

Moliner, C laude du, 233, 235
Mona Lisa (Leon ardo da Vinci), 193 ,

196,1 98
mona rchs, as fearing usurpation , 245
Monco nys, Balthasar, 250n.25
Mondzain , Ma rie-[ose, 418
Mon et , Claude, 412
money, 257, 269n.5
Mon son , Lady Anne, 136
Monsonia , 136
mon sters: in Bosch 's pa intings, 304-5,

320; Liceti on natu ral explanat ions
of, 252n .6 1; matemal imagina tion
as caus ing, 247; as nature ar play,
240,243; as wond ers, 237

Montaigne , Mich el de, 411 ,428
Moon Atlas (Fir soff ), 347
Moon ey, Cathe rine, 264
More , Henry, 246, 247
Morelli, G iova nni, 39, 63
Morgan , W. W., 338 - 4 1, 343
morphology, 135
Mo rsen, Gary Sa ul, 70
Mosso, Angele , 497n.4 7, 499n.63
motor psych ology, 497n .39
movement : chronophorograph ic

studies, 388,389,389 ,393-96,394;
experimental shoe stud ies, 386 , 387;
Marey's studies of, 385-89, 393-96;
Muybridge's photographs of, 394-95

Movement (Marey) , 389 -90, 396 ,
397n. 16

Mu lvey, Lau ra , 188
Munsterberg, Hugo, 487
museums. See Wunderkammem
Muybridge, Eadweard, 394-95

naral ist movement, 165
National Geographie (magazine ),

200-201
natural history: an d na t iona l

eco nomies, 126; New Wo rld discov­
e ries , 293j in sixtecnr h and seven ­
teenth centuries, 287, 288; women
natural ists, 125

Natural History of Stuek-up People, The
(Sm ith) , 452

naturalism, realism contrasted with,
349 ,35 1

natu ral ligh t of th e int ell ect , 214, 215
natu ral ph ilosophy: ar tisrs and se ien ­

tis ts as practicing, 13; on form, 240 ,
24 1; on generarion, 257-58; on
God's dominion over the uni verse,
245; on scale as differing in hu man
and divine products, 245-46; shift
in after 1830, 328

nature: as art , 243-46; as art isan,
237-43; as automaton , 244-45;
auto nomy of, 244; bounda ry with
art ifiee, 13-14, 232- 53; Cieero on
diversity in , 28, 29; design in , 243,
248; as doing nothi ng in va in,
242-43 , 25 1n.55; enso uled nature,
246; form as crea ted by, 237; genera­
t ion as primary function of, 257;

Humboldt on phys iogno my of,
442-43; h ybnds of art and, 239;
indi reet cogn itio n produeing, 13;
inte lligence granred to , 246; Iife
d isplac ing, 183; lusus naturae,
242-43 , 25 1n.51; workmans hip of,
240. Seealsotruth to na ture

Naurnan n , Francis , 174n .6
neb ular hypoth esis: debate over as tied

to other sc ient ific and socia l ques­
tion s, 19; Hersch el on, 462; neb ular
draw ing and, 442; N icho l on, 443,
458; resolutio n of nebulae, 444, 456,
462- 68; Rosse on, 460. Seealso
Great Nebula in Orion

Ne ibart, Wa lly, 191-96, 192 , 193, 203
Neo-Assvrian sculpture, 67, 68 ,

75n.3 4
neo -Kantian ism, 490, 493n .6
Neo -Sumcr ian period, 67, 69, 70
nervous system, 198- 99, 229
neurasthe n ia, 161-63, 177n .35
NeurastheniaSexualis (Talrnev) , 163,

177n.44
New England Biolabs, 201, 202
Newton , Isaac , 244
new wom an (femme nouve/Ie), 151- 57;

as gar,onne, 153-54; as hommesse,
152- 53; ma le h ysteria surro unding,
152-53; neuro logists speaking ou t
against, 164; Picabia's /ille nee sans
mere compared with, 170; sexed
maeh ines and emergence of, 172

New World , 293, 299 , 30 1
New York Dada, 151-57
N ich ol , [ohn Pring le: on asrronomical

represen tat ion, 448; and Charnbers,
459; and Oe Q uinc ey, 456; on
lithography, 451; nebular h yporhesis
of, 443, 458, 460; Robinson on , 466,
471n.4 6; System of the World, 455 ,
456

N ierzsche , Friedrich, 302, 478, 482,
485,496n .30

no men d ature , botan ica l. See botanical
nomenclature

non -Euclidean geornetrv, 5, 229
Nordau , Max , 478, 480, 493n.9
Nonnal Roentgen Variants tha:may

SimulateDisease (Keats), 343
normal variation, 343-45
North Syrian style. SeeSyrian style
nud e, rhe, 408
Nve, Robert A., 177n .40

Oa keshott, Michael, 355
objectivity, 327 -59; acc uracy as no t to

be sacrifice d to, 335-36; as fighting
word , 327 ; geneti c fet ish ism as
mistaking heterogen eous relational­
ity for, 186; as historiea!, 327 , 35 1,
383-84; and images, 7; an d info rma­
t ion transfer, 429; judgme nt super­
sed ing, 334-45; and Marey 's
visualizations, 379-97; "objective"
eme rging in n ineteenth century,
328; pietorial ob jec t ivity, 328, 332;
po litica l assoeiations of, 355; reason
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as ob jective for Co usin , 368; seience
associated with, 15, 327; as self­
effacement and externa lizatio n, 16,
332,334; tr uth to na ture co ntrasred
with, 328. Seealso mech an ical
objec t ivity; rruth to natur e

observat ional ins tru men ts: and ancient
theories of vision , 213 ; ange ls
com pared with, 437; arti facts as
produced bv, 415; clo ud cham bers,
415; Oesca rtes on, 222; a h istory as
created by, 228; and Hume's theory
of cognition, 222 ; instrument al
cognition, 226-29; and int ellectual
cognition, 227; Marey's visua liza­
tion instr uments, 379-97; as not
simple extensions of the sense s,
226-27. Seealsomicroscopes;
tele scopes

observatory, the, 442
observer, the : in camera obscura model

of vision, 479, 488; in chronopho­
tographv, 390, 393 ; int erference of,
404 ; lat e-n inereenth-centurv
conceptualization of, 20, 488; Marey
d ispens ingwith, 17,380-81,383.
Seealsoobservat iona l instrument s

Ockham, W illiam of, 214-15
Oelsner, 0 ., 337, 357 n. 16
O lesko, Kat h ryn, 356 n. 14
O lin, M., 52n .72
On Asrronomieal Drawing (S myrh), 441
opties: and ancienr th eories of vision,

213 ; Arab op tics, 214; ar tistic
inve stiga tion s of, 5; in Kepler 's
theoryofv ision , 215; lenses, 213,
4 15; in Renaissance perspectivism,
181

organisms, 186, 188, 189
Orion, Great Nebu la in . SeeG rear

Nebula in O rion
ornamentation: as absent in American

factory buildings, 78, 79, 92; in
hvbrids of na tu re and art, 239

Ox mantown, Lord, 464- 65, 467

Painter's Studio, The (Courbet) , 411-1 2
painti ng: Bellini , 115; Berlinghieri 's

srigmatiza tion ofSt. Francis, 107- 9,
108; Blaue Rei te r, 44; Ca ravagg io,
4 10-11 ; Co urbet, 411-1 2; drawing
versus co lor in , 3 1; economic value
of paintings, 63; and expe rimenting,
403,41 6; van Eyck's Madonna of
Chancellor Rolin, 302, 303; Fra
Angelico's PiousWornen at the
Tomb, 419,420, 421,430, 431,435,
437 ; Giorgione, 3 1, 408; Giotto's
stigma tization of St. Franc is,
111- 17, 113 , 120-21; high-speed
photography influenc ing, 395;
hi sto ry paint ing, 410-1 I ; Impres­
sion ism, 408; the individua l's status
in , 18; Jones, 412- 13,4/ 2 ,41 3 ;
landscape painting, 412-14; Ma rey
on , 393, 395; materialit y of pai nt,
10; th eMonaLisa , 193 , 196,1 98;
Mon et , 4 12; the nude, 408;
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pai nting (conr .)
opacity of, 430; Pieasso , 196,40 1;
Po ussin, 410 , 4II ; Rubens, 273,
410; selt-porrraits, 409 , 410 , 41 I ;
seque nce au toradiographs and
h um an ist pa intings, 196; st ill life ,
407- 8 ,414; th e studi o , 18,40 1- 17;
trompe l'oeil , 239, 250 n.30; Vasari's
Lives, 30-3 1; Velazquez, 409 , 410,
411. Seealso Bosch , Hi eronymus;
Bruegel , Pierer, rh e Eider ; Cezanne,
Paul: Du tch descriptive painting;
perspect ive; Rernbrandt: Ti ti an

Palissy, Bern ard de, 238, 241
Panofsky, Erwi n: o n Bosch, 305 ; on

Galileo's debt to art, 5; on Riegl's
Kunstwollenco ncept, 65, 67 ; on
Vasa ri's hi storical approach, 30 ; on
Weltanschauung, 302

pa ragene sis, 357 n.I 6
Pare, A mbro ise, 240
Park, Kathari ne, 14
pa rt icle phvs ics, normal va riat ion in ,

343--45
pattern reco gn it io n , 337, 345
Paul , s., 102-3
Pau l V (pope) , 27
peacock flower. See flos pavonis
peak-experien ce , 49 7n,49
Peirce, C harles, 39 1, 482, 485
Peisse, Louis, 375n.5
penitentia l ideal, femin izati on of,

267
Penny Magazine, 451
perception. Seesensory cognit ion
"period eye ," 74n. 17, 437, 451
periods, hi stor iea!. Seeh istor ieal

peri ods
Persio(Srelluti) , 288-93, 290
Per sius, 289
person making, 428- 33; and beli ef,

433; as co m mo n form of life in th e
past , 431 ; as havin g no interest in
subs ta nce, 430; as not co rrespond­
ing with subjec t iviry, 429 ; pic tures
engaging in , 432; sh ift from per son
to substa nce, 434

perspec t ive: in Bosch , 3 15- 16; as
brin ging art hi stor y and sc ience
stud ies rogether, 425- 26; Heid egger
on pe rspcc tiv ism, 30 4; Marin on,
430; Re na issanc e perspec ti vism ,
18 1- 8 2,200 , 302

Peter of Spain, 260
Petrarch , 118
pet ri/ied woo d, 24 1, 247
"phares, Les" (Baud elair e ), 37
Phillips, H arri et E., 349
Phillips, John, 44 9
Phoenician style, 57-66; grif/in slayers,

59--62,61; sph inxes, 57-59,58 ,
74n .9

ph ot ography: in astronomy, 446 , 44 7,
44 9; Baudela ire on , 39 1; of ca na ls of
Mars, 329, 331, 33 1, 356n.3 ;
daguerreot ypes, 39 1- 92 , 449; /ixe d
images in , 392; hom om orphy of,
33 4; interpre tat ion as justifyin g th e

picture, 345; Marey on, 389-90; and
mechanical objec t ivitv, 35 4; new
domain of rhe visua l crea ted in , 17;
R iley o n superior ity of , 333; as
slipping into dail y life , 390-9 1; as
Steckbriefefor G rashey , 343; visio n
as co rrobora ted by, 39 1-92. Seealso
chronop horographv

phrenology, 375
ph ysics: eve ryda y ex per ience con ­

trasted with , 228; Kant on , 223 ;
normal var iation in search for
part icles, 343--45; as psychology for
Berk eley, 2 19; rela ti vity th eory,
425- 26; separated fro m meta­
physics, 293; simple locati on and
substance erod ing in , 190

physiogno my, 44 2--43, 45 1- 54
Picab ia, Fran c is, 145- 80; ambiva lence

abour femin in ity, 153 , 154 ; Amen ­
caine, 154, 156 ; ar the Ar mory Show,
157; and Beardsley, 152; Brilliant
MusclesNagin Brillant, 167; and
Duc ha mp, 157, 176n.27 , 180n .72 ;
early life , 157; Edwonisl (ecclesias­
tique) , 178n.52; Egoiste , 166; Fille
nee sans rnere , 157--60,158 , 176n.28,
177n.33, 179n.65 ; LeGerme, 170;
and Gregorio, 179n .60; Haricot ,
165- 66;Hermaphrodisme, 167-7 0,
168; on machines as very so ul of
human life, 145, 167; machin ie
irnages of, 11, 157, 165, 172- 73;
Male, 167, 179n.62; Mammifere, 165;
mili tary serv ice of, 151 , 153; neuras­
theniaof, 146, 15 1, 152, 160-64,
169, 177n,42; Poemes et Dessins de la
Fille Nee SansMere , 160- 61,
164- 71; Polygamie, 166--67; Portrai t
d'une jeune fille americaine dans l'etat
de nudi te , ISS, 159; "So lda rs," 153;
ThermometreRimbaud, 152; "Vivre,"
166; and X ravs, 176n.29

Picabi a, O lga, 176n.28
Picasso , Pablo , 196,401
Pickerin g, Edward , 342, 343
pic tures: Cousinia ns as ant i-p icto rial.

37 4-75; engagi ng in per son making,
432; Hafner on , 4; pie to na l equivo­
car ion , 409; p iero rial objec t ivi ty,
328,332; with reli gio us th ernes,
431- 38; that see us, 3 17; as wor ld ­
v iews, 302. See alsod raw ing ; ma ps;
pai n t ing; ph ot ography; prints

Piero della Franc esca , 430
Piet ro da Cortona , 272
Pious Women a t the Tomb (Fra

A ngelieo) , 41 9 , 420 , 421 ,430,431,
435,437

plants. Seebotany
Plaro: A ugusti ne as Platonist , 2 13; on

coherence of int ell ec tu al act ivit ies,
28 ; impression metaph or for sensa­
tion, 2 12; on in tell ec tual cog n it ion,
213 ; on vision , 2 11; W eil on th e
Timaeus, 46; W inc kel ma nn as
Plato n ist , 33

Pliny, 242, 25 1n ,47, 280, 28 2, 287

Plot , Rob er t , 241 , 242, 243, 245
Podr o, Mic hael, 75 n.23
Poe , Edgar A llan , 39 1-92
Poemes et Dessins de laFilleNee Sans

Mere (Pi cabi a) , 160--61, 164- 71
Poi nci , Loui s de Lou villi ers, 135
Poinciana pulcherrima. See flos pavonis
point of v iew (p ov), 182
Pol anyi, Mieh ael , 355
Polygamie (Pi cab ia ), 166- 67
Po mian, Krzysztof, 13
Pompon azzi, Pierro, 118
Pond and Pond, 83
Poppe r, Karl , 5, 42
popul ati on de ns ity maps, 347
Portrait d'une jeune filleamericaine dans

l'etat de nudite (Pi cabi a) , 155 ,1 59
Portr a it of an Art ist in his Studio

(Degas) , 409
Poussin , N icolas, 4 10 , 411
presence: a ttent ion and, 49 2; C hri s­

tia n ity as abou t real prese nce, 43 2;
meanings of , 428; modemist obses ­
sion with , 20; as not subsrance , 434 ;
and person making, 429, 430; real
presence ofChrist in the Eucharist ,
110-11 , 3 10

primary q ualities: Berk eley on, 2 19;
Descart es on , 217, 218 ; Lock e on ,
2 18; Whiteh ead on, 189

prints: lith ograph y, 451 ; mezzotint,
44 8; ste reotypes, 452; wood en grav­
ing, 451. See alsoengraving

Proctor, Rich ard, 467
Procto r, Rob err , 140
prog ress: Baudelaire on idea of, 37; in

Feyerabend's co mpa rison of science
and art , 42; nebular hypoth esis as
co n nec ted with idea of, 19; Renai s­
sance ar t as mod el of, 41 6; Whiggish
not ion of influ enced by Vasa ri's
Lives, 3 1

pro perty, rei /icat ion of, 63
Protogen es, 242, 25 1n ,47
Prou st , A drien, 162, 177n,40
Pseudo-Di on vsius, 105- 6
psvch oan alvsis, 173 , 187- 88
psyc ho logy: assoc ia t ion ism, 486;

attention as fun dam ental for,
476- 77, 481- 82, 485 - 86; beh avior ­
ism, 484 ; Berkel ey red uci ng ph ysics
to, 2 19; Cousin in troduces into
Frenc h curriculum, 360-6 1; facul ty
psychol ogy, 485; Gesta lt psycho logy,
3,338; motor psych ology, 497n .39;
phreno logy, 375; on synt hesis in
psych ic norrn ality, 478; Wu ndt's
laborat ory, 483, 49 6n.2 7, 497n,46.
Seealso mi nd

psych oph ysics, 476 , 479 , 482
psychosis, 477
Ptolemaie map, 200
Ptolemy cameo, 232 , 233 ,237,24 1,

248 n.3 , 250 n.36 , 258 , 259
pul se , 38 4-85
Punch (m agazine ), 451- 52, 45 3 , 454
Puree Il and Elmslie, 83
Pyrhhus, King, 242



quality control , 87-88
Quassia, 136
Qu evado , Fran cesco, 306

Rabinbach, Anson, 493n.2
race: and European science, 446; and

style, 39--40, 41--42, 44--45, 52n.62
Radiographic Atlas of the Human Skull

(Schw arz and Golthamer) , 348-51,
350

Ran some, Erne st , 83, 95n .7
Raph ael, 33 , 64
Rasse und Stil (Günther) , 44
Rathj e, Willi am , 64
rat iona lization, 43 5
Ray,[ohn , 242
Ray, Man : Catherine Barometer,

151- 52; an d Duchamp, 147, 152; La
Femme, 146-50 ,149 , 174n .6;
L'H omme, 146-50 ,148 , 174n.6

reali sm: anato mic realism, 346;
Bruegel as realist , 320; and con­
stru cti vism, 423, 424, 426 ; of
Cou rbe t, 411; inrerprerati on in ,
348 ; natural ism contrasred with ,
349, 351 ; in repre senting astro­
nomi cal appe aran ces, 347 ; and
transformarion of informati on,
425

realiti es, alterna t ive , 299, 300, 305
real presen ce of C hrist in th e

Eucha rist , 110-11 , 310
reason: Bultm ann on rari on alizat ion ,

435 ; C ousin on , 368 ; as lim ited to
possible experience for Kant , 229

Reed, C ha rles, 178n .50
Reede tot Draken srein , Hendrik van :

as gove rnor of Maiabar, 131,
142n.24; Hortu.slndicus Malabaricus,
131-34,136,137, 142nn. 26, 29,
I43n.48; motivation for botanical
work, 131; portrair, 133 ; Rheedia,
136

reflection , 370-71 , 378n.41
re inforced-concrere facrory buildings,

79-95; of Aberthaw Co nstruc rion
Company, 80 , 8 1; aestheric argu­
rnents for fun cti on ali st design ,
92-94; as built withou t arch itec ts,
83; const itut ive element s of, 93;
ideology as lacking in, 95n.1 ;
knowl edge in co nst ruc tion of,
86- 92; of Lockwood , G reene
C ompa ny, 85; ornament as lacking
in , 78, 79, 92; prevailing norms of
indu stri al man agement in , 82;
producti on of, 83-86; standa rdiza­
t ion in, 79, 83 . Seealsoco nc rete
con struction

relati vism, rran slati on as argumen t
against , 45

relati vit y theory, 425- 26
religious exper ience , female, 264-66
religious faith: and cogn it ion, 213-14;

modern sacred art, 433, 438; pic­
tures with religious themes,
431-38; pluralir y of culrures and ,
18; Weil on truth of, 46

Rembrand t: accoun ting for th e beauty
of a, 422, 423; Bathsheba, 404 ,410;
hi story painting, 410; Kenwood self­
portrait, 409,410; stud io of, 404

Renaissance: art as model of progress,
416 ; arr emerging as hum ani stic
ente rprise, 2; biorechnology link ed
wirh, 196, 197-98; carto graphers in
rhetoric of gen e mapping, 199-200;
discoverv of individual and the
world , 302; Michelangelo and
Raph ael as marufestati on s of, 64; on
nature's superiority to art , 238;
perspect ivism of, 181 , 182,200, 302

Ren aissan ce TM , 182, 198
Renaissanceund Barock (W ölfflin),

75n .23
repr esentation : historical co ntext ual­

ization for, 82; homomorphic and
homologous, 347, 358n.37; th e how
of, 56; images as rcprcsenrarion s,
256; in Kanr's theory of cogn it ion,
224,225; modern ist recon ceptual­
ization of, 20;opposed to kn owled ge
in moderni sm, 15; re-repre senr a­
tion , 422 , 426, 428; scient inc,
353-54; of stigrnat izat ion ofS r.
Fran cis, 101, 103, 106

reproduction (gen erarion) : Alb ertus
Magnu s on , 258; antifertil ity agents,
126,137,139,140, 143n.45; Ari sro­
rle on, 257-58; in bees, 280-8 1,
282,283-84,287, 295n.13; fear of
power of, 14; as impre ssion, 257-59;
and sex of rhe machine, 147

repro duction (of images): Benj amin on
art and mech ani cal, 147; rnod ­
ern ism distinguishing copy and
original, 196-97. Seealso prints

resolution of nebul ae, 444 , 456,
462-68

restri cti on enzymes, 20 1
retable alrarpieces, 310, 313
Reve d'une petitefille quivou/ut entrer au

Carmel(Ern st) , 164
rever se tran scrip tase, 194
Rheedia, 136
Ribot , Theodul e, 481 ,492, 498n .54
Riegl, A lois: Feyerabend as influen ced

by, 42--43, 44; hi sroricism of, 66 ,71 ;
Kunstwollen concept, 40--41, 42, 44,
65,67; and race, 52n n. 72, 73;
SpäträmischeKunstindustrie , 40,
52n.73; Seilfragen , 36, 40

Riehl, Al ois, 493n .6
Riley, Henry Al sop , 333, 354
Rin g, N ancy, 153
Rin ger, Fritz K., 359n .45
Riquius, [u stus, 279- 80, 282 , 289
RNA ,1 94
Robert s, Mary Louise , 152 , 153
Robinson, Thomas Romney: on ßond's

resolution of O rion nebul a, 466; on
th e indu strial sublime, 460-61 ; on
th e Leviathan 's successes, 46 7; on
nebul ae as ste llar, 462 ; on nebul ar
drawing s, 465-66; N icho l attac ked
by, 466 , 471 n.46; political views of,
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19, 458; on Ro sse's use of local
peasants, 459

Rochester . George, 344
Rocksand Hills in Provence (Cezanne),

414
Rooftops, Naples (jones) , 413
Rorty, Richard, 485
Rosenberg, Charles, 161
Rosert i, Dante Ga briel, 65
Rosse, William Parson s, Earl of,

456-61; art ists en gaged by, 449-50;
astrono mical aims of, 19; at rernpt to

resolve O rlon nebul a, 444, 456-57,
462- 68; daguerreot ype experimen ts,
449; drawing of spiral nebula, 462 ;
on lri sh land quest ion, 458, 459-60;
rhe Leviathan of Parsonstown,
457-58,457,460-61 ,463-68; local
peasants recruited bv, 459 ; on rhe
nebular hvpothesis, 460 ; newspaper
accounts of, 457; Smyth on, 459;
telescopes of, 444, 454 , 456

Rousseau, P., I78n .53
Rubens, Peter Paul , 273, 410
Rubin, Willi am, 164, 171
Ruda, Jeffrey, 76n.3 5
RudolfIl (ernperor) , 239
Ruskin, [ohn, 3
Rycke, [osse de (Justus Riquiu s) ,

279-80,282, 289
Ryle, G ilbert, 496n.33

Sabine, Edward , 443 , 449, 467
Saborta, [oh annes, 346
St . Pe ter's (Rom e), 272- 73
San Marco convent (Floren ce), 419,

420,421 ,430,431,435,437
Sa rpi, Paolo, 27
Sasse tta, 115
Sauerlande r, W., 73n.4, 74n.19
savages, Flaxman on art of, 35-36
Sca liger, [oseph [u srus, 282
Sc ha ffer, Simon, 19,203, 357n .26
Scha piro, Meyer : on meaningful

expression in style . 63; o n read ing
world view from style, 64; on
requirements for th eory of style,
72-73 ; on st ill life, 408; style as
defin ed by, 56, 62

sche rnata, 5
Seh rebinger. Londa, 10-11
Sch legel, Au gust von, 37
Sc hmidr, Ga rden and Marrin, 83
Sc h rnirt , [ean-Cl aude, I23n.50
Sc hmucki, Oc tav ian, 116
Sch napp, Jeffrey, 150, 174n.9
Schopen ha uer, Arthur, 477, 490
Schw artz, G erhart. 348-51
scie nce : adve rt isernen ts in techno-

science , 203- 5; and art as bin ary
econo my, 2-8; art hisror y for
makin g sense of, 422- 24; th e
bou rgeoisie linked with, 196;
co nstructivism as weakening, 19.
423; as culture of no culture, 185;
democracy as linked to, 203;
d istinguishing art from, 1-2;
Feyerabend on art and, 42; gender
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scienc e (conr .)
divisions in , 10-11 ; geology, 337; as
h istori callv and culrurally embed­
ded, 3; idolatrv of, 419 ; as judgrnent­
gove rne d, 354-55; Kuhn's merhods
as applicable to art and, 4; rnechani­
cal objec tiv ity as goal of, 328-29; as
med iat ing visual acri vity, 422 ;
Merl eau -Pontv's scie nce of pre­
scienc e, 300; as objec t ive, 15, 327;
as overproducing kn owledge, 300;
pan egyric science of Ces i, 287- 88 ;
Popp er on demarcating, 5; as
pract ice, 2;as produ ct , 2;represen ...
tati on in , 353 - 54; science stud ies as
aesthetiza t ion of, 424; "scien t ist''
co ine d in nineteenth cent ury,
21n.l ; scientis t's per sona as sh ifung,
336-37; Sno w on , 4; stvlist ic
analysis compared with, 72; techno­
scien t ific body,11; technoscientifi c
feti shi sm, 185 , 187 ; as th ar which is
held cons tan t through tran sforrna­
tions, 19; th eor y in seve n tee n th ­
cen tury, 287-88; vernacular use in ,
292- 93; Whiteh ead on principles of
Western, 189-90; wom en as doing
science di fferently, 139. Seealso
astro no my; biol ogy; laboraror y;
natural ph ilosop hy; opt ics; phys ics;
psych ology

Science (m agazine), 191, 198-201,203,
205

"Sc ience as A rt" (Feyerabend) , 42
"Scien ce in th e 90 s" (series), 198
scient ific atlases: as expli cit about

subjec tiv ity, 343; idealization in ,
332; judgment superseding rnechan ­
ical obj ectivity in , 334--45; rnechan ­
ical objectivity in , 33 2; regimes of
images in , 353-54; truth to nature
in , 15-16,328; types of, 328

scie n t ific buildings, 336
scien t ific institutions, 336-37, 356n .14
scient ific method : Cousin 's psvchologi-

ca l method, 363 ; eme rging in
Renai ssance, 2; soc ia l associations
of, 3

Scott , G eorge Gi lberr, 39--40
Scorr, [oan, 153
sculp ture: cas ts from she lls and reptiles,

239--40; co lor in Greek , 31 ; Flax­
man's Lectures on Sculpture, 34- 36,
50n.40; Mesopot ami an roya l,
66-70; Syrian and Ph oen ician ivory
carv ing , 57-66

seconda ry images, 256
secondary qu al iti es: Berkeley on, 219;

Descart es on , 217 , 218; Locke on ,
218

Secord. james, 459 , 472n.50
secularizat ion, 302
seeing . Seevision
Selavy, Rro se, 153, 164, 172
self. See moi
self-por tra its: by art isrs as painrers,

410; of Picasso, 40 I; of Poussin , 411;
of Rembrandt, 409, 410

Se mpe r, G otrfried, 38-39, 40, 5In.55 ,
52n .62

Seni or, N assau , 458
sensory cogn itio n (perception):

ambiguity in , 409 ; anc ient th eori es
of, 211-12; ca pita lism as und errnin­
ing srruct ure of, 476; Cousin on,
368; Descart es on, 217; impressed
images in exp lain ing , 260- 62; and
int ell ectu al cogn it ion as disjun c­
tive, 226; and judgment , 358n .32;
Kant on , 223-24, 225; lat e-nine­
teenth-century crisis about, 475;
Le ibni z distinguishing percepti on
from appercep t ion , 487; Marey on ,
380, 38 1-82; modernist noti on s
of, 20; observat iona l ins truments
as not simp le exte nsio ns of the
senses, 226-27; Ockha m on, 215;
pa tte rn recogn ition , 337, 34 5;
psycho physics as making measur ­
able, 476 ; recon ceptuali zed from
1880s, 482- 83; in style, 72. Seealso
vision

sensualisme, 362 , 363 , 367-68
Sequenase TM , 197, 207n .26
seraphs, 105-6, 111, 116-1 7
Se urat , Georges, 482
Seven Deadly Sins (Bosch) , 3 17- 18,

318
seve n wonde rs of th e world, 238
sex: Bret on on changing hi s, 170,

I 79n.66; chast iry, 280, 282, 283;
and gender. 147, 174n .7; machinic
sex in Picabia, 167; rnasturbation,
162,163; th e new wom an and , 151;
sexing of mach ines, 145--46, 147,
150,160,1 72-73; ven ereal excesses,
163, I 77n .47 . See alsorep rodu cti on
(gen erar ion)

Sha kespeare, W illiam, 204- 5, 237
Sha pin , Steven , 203
Sigue nca, [oseph de, 305-6, 307 ,

31 2-1 3, 314 ,31 5, 31 7
Silve rma n , Debora , 152
SimLife (game) , 12, 181 , 182,205
S immel , Georg, 491
simple locati on , 189, 190 , 206n.16
simulat ion ga mes, 12
S ixt us IV (pope), 102
skull radi ographv, 348- 51 , 350
Slaron, A my, 9
slaves: in boranreal co llec ting, 137 ;

bruta l treatm en t of, 138; fertility
rares of, 138, 143n .52 ; hospit als for,
139

S loane , Han s, 128, 137, 138-39
Srnith , Albert , 452
Smithso n, Rober t , 171, 180n .68
Smyth, C ha rles Piazzi: on astro no mers

bein g th eir own artists, 448, 468; on
Bell's drawings of Afri ca, 447 ; on
ne bular represenration, 447--48; on
phot ographv in astro no my, 449 ; on
rivaling nature, 441 ,448; on Rosse's
ach ievements, 459

Snow, C. P., 2,3,4, 22nn. 8, 9
Snyde r, [o el, 16-17

Soc iety for th e Diffusion ofUseful
Knowledge, 451

Soemmerr ing , Samuel Thom as von,
346

"So lda ts" (Picabia), 153
So merville , Mary, 461
Soranus, 262
soul, the: bees symbolizing immortalitv

of, 273; C ousin on sensualism and
imm ort ality of, 362; enso uled
nature , 246 ; impressed images for
communicating with th e body,
263-64; machines as, 145, 167

space: ind irect cogn it ion of, 229 ; Kanr
on, 224, 312; spa t ializat ion , 184 ,
185. Seealsoperspecti ve

spark plu gs, 160
spat ialization, 184, 185
SpäträmischeKunstindustrie (R iegl) , 40,

52n .73
speeies, 214- 15, 260, 264
speeies intelligibilis, 214
Speciesplamarum (Linnaeus) , 135
speeiessensibilis, 214
Spe iden, Hel en Erlik, 349
Spence r, Herb ert, 485
sph in xes , 57- 59, 58, 74n.9
sphygmograph , 38 4-85, 385
sPiritus, 260,26 1, 269n.17
Stad, Madame de, 373-74
Stafford, Barb ara Maria, 6
sta nda rd izat ion: American co mmit-

ment to as negati ve, 78-79 ; in
concrete fact ory buildings, 79, 83;
literarure on , 95n.6; starus accruing
to th e sta nda rdizers, 82, 88- 92 ;
tradit iona l processes and goods
displaced by, 94

sta rs, classificati on of, 338--43
Srearn, William, 135
Stedman, [ohn, 138
Ste lla, [ose ph , 151, 175n .1I
ste llar spect ra at lases, 338--43
Stellut i, Francesco: on th e curculio

beetl e , 293; observa t ions for th e
Melissographia , 278, 288, 291 ; Persio,
288- 93,290 ; poems in praise of
Galileo , 289; ve rnacular used by,
289 , 292

Ste no , N ich olas, 24 1
ste reo types, 452
ste reo typing, 450
Ste rn, Frit z, 359n.45
stigmata, 101- 24; Bellini painting of

Sr. Fran cis's, 119- 20, 120 ;
Berlinghi er i painting of S t. Fran ­
c is's, 107-9, 108;Bon aven ture on
St. Francis's, 109-11, 113-14, 116,
118, 123n.l7; of St. Cathe rine of
Siena, 102, 122n .lO , 264 , 265;
Ch rist's Agony in th e Garden and
St . Francis's, 107- 8; th e C h urch on
stig ma t izat ions, 102; Elias's desc rip­
tion of Sr. Fran cis's, 103--4; as
female phenomenon, 264-65; ofS t.
Franc is as imaginary , 118-19; of Sr.
Francis as m iraculous, 101-2, 103,
109 ,112,114,11 8; Gi otto paintings



of St. Fran ci s's, 111-17, 113 ,
120-21; iconography of, 10, 116 ;
Leo as witness to St. Fran cis's, 113 ,
114-15 ,119; mysrical inrerpreta­
tion of St. Francis's, 119; in New
Testament, 102; ofPaul, 102-3;
repre sentations of St. Fran ci s's, 101,
103,106; of St. Tere sa, 118; Tom­
maso da C ela no 's description of S r.
Francis's, 104-6, 110, 123n.47;
witnesses to Sr. Fran cis's, 114-17

Stilfragen (Riegl), 36, 40
st ill Iife, 407 - 8 , 414
StillLife withAmor (C ezanne) , 409
Stilwell, Dai sy, 345
Stoffels , Hendrickj e, 404, 410
Sto ics, 211, 212
Stone & Wehster, 84
"S to ne ofHammon," 233, 234 ,235
StoneOperation (Bosch), 308- 9
stones, figured . See figured stones
Stone y, Bindon . 450 , 46 3, 46 5
Sto ney, G eor ge, 450, 463
Sto ney, [ohnsron e, 467
st ruc tura lism, 66
Structureof Scientific Revolutions, The

(Kuhn) ,4
Struve, Otto, 46 2, 466, 467 -68
Struve , Wilhelm , 44 5, 46 2
stud io, 401-17; crea t ive play in, 410;

as an instrument, 416; lahorat or y
compared with , 18,403-5,415-16;
and landscap e painting, 412 -14;
light in , 405 - 8; as place wh ere
rhings are introduced to be ex pe ri­
enced, 408; prohl em s of, 411; as
teeming with people, 404; the world
as alt ernati ve to , 412

Stumpf, Carl, 481
sty le: as ahsent in A me rican factory

buildings, 78-97; as absolute and
relative , 8; affec tive properties of,
55-77; as agency, 66-73; appropri­
at eness in choiee of, 28; in art and
sc ie nc e, 7; CiSa rt ifac r of hand of CI

maker, 56 ; C icc ro's not ion of gen re
co mpared wirh, 28; as cult ura lly
load ed term , 9-1 0; and cultural
meaning, 57-66; cult ure cor rela ted
with , 64-66, 75n.24; defining, 56; as
diagnostic tool, 63; in Feyerabend's
co mparison of science and a rt, 42;
Flaxman on, 34-36; and form, 8,7 1;
as formal , 8; form entailing, 56;
iconography as separa red from , 70,
76n.35; as inclusion and exclusion,
27-54; as inhering in the work , 8,
56,72; lan guage compared with, 45,
53n.93 ; as meaning, 72; meaning as
co mmun iea ted hy, 73; meaning see n
as distinct from , 8, 72; perc eption's
role in , 72; and race, 39-40, 41-42 ,
44-45; as revealing th e hand of a
partieular arti st, 74n.19; Schapiro 's
defmition of, 56, 62; "scientific" use
of, 9; Semper on , 38-39; as sign
exi sting het ween maker and the
world, 72; simulta neo us use of

different, 32 , 38 ; socio cultu ra l
facrors measured hy, 74n.ll; rech ­
nologic al sty le, 9; va lue as carri ed
by, 70; va lue- neutra l hi storv of, 30 1;
Winckelmann on, 34 ; works wirh ­
out, 73n .3

stv list ic ana lysis: archaeolog iea l use of,
62; as diagn ostie tool, 63; icono­
graph ie ana lvsis distinguished from,
70-71; sc ien t itic ana lysis compared
with , 72; style and meaning corr e­
la ted through , 55 ; style distin­
guished from, 8, 56

subjec t iv ity : art assoc iated with, 15; in
classification, 341 ; Cousin's eclect ic
subjec t ivity, 16,360-78; in French
langu age, 367,377nn.23,24; and
images, 7; Kanr associared with,
367, 377n.24; locu s of for Cousin,
367 -71 ; of magnerogram s, 347 ; as
necessary in scient ific depicti on,
334 -35; person making as not
corresponding with, 429; scient ific
atla ses on need for, 343; suhjec t ive
vision, 475 , 476. See also mai (self)

subjec t matter: in Neo-Assyrian royal
sculptu re, 67 ; ph ysical form required
hy, 72; pr ivileged as vehicle of
meaning,57

suhlimity, 372-73
substanc e, 189 ,427 ,430 ,434
suffragism, 151
Summe rs, David, 70
symbo lic int erpret ati on , 435
synt he t ic a prior i jud gments, 223, 477
Syrian style, 57-66; griffin slayers,

59-62,60; sph inx es, 57-59,58
System of the World (Nichol), 455,456

tabl es as type of repr esentation, 347
Taine, Hippolvte, 375n.4
Talmey, Bernard S ., 163 , 177n.44
ta ste: in clothing stvles , 71 ; Fisch er

von Erlach on multiplicitv of, 32;
fo r marvels as bad raste , 248

technolo gy: th e hourgeoi sie link ed
with, 196; cu lt ural meanings of, 92;
fear of displac ed on to wom en , 172;
as gende red, 146, 150; in indirect
cog n it ion , 13; as ope ra t ing in
embod ied world, 12; technologieal
srvle, 9; technoscientific bod y, 11;
rechnoscientific feti shi sm, 185 , 187 ;
women and new , 153. See also
biore chnology

Telemaque (Fenelon) , 373-74
tele scopes: Dell a Porta on G alil eo 's,

291 ; Descartes on , 222 ; Herschel's
rwenry-foor retlector, 445, 446;
limitations of, 286 ; Marey's instru ­
ments co mpa red with , 383,
397n.l 0; nehul ar observation,
444-45; ofRosse, 444, 454, 456;
Rosse 's Leviathan of Parson stown,
457 -58,457,460-61,463-68

Temptation of St. Anthony (Bo sch) ,
312 -17; as altarpiece, 313 -14;
copies of, 312 -1 3; ope n state, 314 ;
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painting within a pa int ing , 316 -17;
parodies in, 316; S iguenca on
monstro siti es in , 3 15

Tenniel, lohn, 45 3
Teresa , s., 117-1 8
TesoroMessicano (A cad em y of rhe

Lvnxes), 283, 289, 293
Thackeray, William, 451, 454
Thales, 300
th eory, in seve n reen rh- cen rurv sei-

ence, 287-88
Thermomerre Rimbaud (Pic abi a) , 152
Theweleit, Klau s, 150, 159
Thomae, Petrus, 118
Thomas Aquinas, 214
Tiller Girls, 154 , 160, 175n .24
Timbs, l ohn, 461
tim e: Kant on, 224 ; in Marey's visual ­

izati ons, 17, 379; in mod ernist
aesthetics, 490; presen ce as lost in
passage of, 434 ; temporal fram ework
ofBosch 's Hay Wain , 309 -10

Tuch en er, Edward Bradford, 481 ,
495n.20

Titian: Miehelangelo on Danae, 31 ,
49n.15; rhe nude, 40 8; in Vasari 's
Lives, 30-3 1

Tommaso da C elano, 104-6, 110,
123n.47

T önnies. Ferdinand , 300
Topp er, David , 77n.46
Tournefort,)oseph Pitton de, 134, 135,

136
Tournefortia , 136
tran sgeni cs, 187
tran slation, 45
trompe l'o eil painting, 239, 250n.30
truth to nature: in eigh teenth- cent urv

scient ific atlas es, 15-16; interprered
image contr asted with , 335 ; judg­
ment co nt ras red with, 352 ; in rhe
meraphysical ima ge, 329, 346 ,
351 -52; o bjec t iv itv contrasred with,
328 ; persisten ce of, 333

Tuck er, Ro ss E, 96n.14
Tukulu-Ninurra I, 67
Tupi, 298
twin stud ies, 199
Two Cultures, The (Sn ow) , 2, 4, 22n n.

8, 9
291 (journal), 159
type : aesthe rics of, 92-94; in A ugus­

tine 's typol ogy of visions, 11, 17,
116 ; as ele vated in sta nd ard ized
facrory buildings, 82; sta ndard ized
huilding and type cla ssificati on , 91

Typische Röntgenbilder vom normalen
Menschen (Grashey) , 343

T zara, Tristan , 147, 174n.6

un conscious, rhe, 488
UNESCO Courier, 198
Uppsala Kunstschrank, 235- 36 ,235 ,

239
Urban VlIl (Maffeo Barberini): Apes

Dianiae dedicated to, 274, 276,
279- 81; Apiarium dedie at ed to, 274,
277 ,281- 83 ; bee s as emblem of, 14,
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Urban VlIl (conr.)
272-73; and Galileo, 273-74;
Melissographia dedicated to, 274,
275,278-79; tomb of, 273

"Unlirarian Structures and Their
Architectural Treatment" (American
Architeet) ,97n.28

Valerv,Paul, 47
Valla, Lorenzo, 215
Vanna of Orvieto , 255 , 264, 267
Vasari, Giorgio: Feyerab end on,

53n.82; Lives, 30-31; on means
ver sus ends of arr, 49n.18 ; Pan ofsky
on histori caI approach of, 30;
simpliciter and secundum quiddistinc­
tion, 40 , 47

Vauchez, Andre, 121n. ö, 267
Vega, Lope de, 306
Veläzquez, Diego, 409 , 410, 411
Venus (Giorgion e), 408
Verrneer , ]an: The Art of Painting, 401,

402 ,404,407,408-9,410; dom estic
scenes , 410 ; Lacemaker, 407 ; light in
stud io of, 407; View of Delft, 413

vemaculars, 289, 292-93
Vernet, Horace , 411
Vesaliu s, Andreas, 199,200
Vestiges of the NaturalHistory of Cr e­

arion (Chambers), 452, 458 , 459,
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