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Ordering the Invisible
Louis Pasteur’s published study of the French silkworm pandemic (1865-1870) helped visualise the invisible world. 
By hybridising drawing, painting, print, and photography, Pasteur transformed his silkworm study into a site of both 
scientific and visual experimentation. This essay examines how Pasteur mobilised new media to categorise and visualise 
the vast cultural ecology that had shaped France’s silkworm disease. 
The full title of this essay is ‘Ordering the Invisible:  Silk, Contagion, and the Visual Practices of Louis Pasteur’

text by Emily Eastgate Brink

The Pasteurian laboratory was constructed 
in order to make invisible agents visible.
Bruno Latour1 

By 1865, Louis Pasteur had established himself as an expert in the 
invisible. Marrying his background in chemistry and microbiology 
with an early training in the beaux-arts, Pasteur built his career 

around the close observation and meticulous documentation of invis-
ible forms of life. In many respects, the cultural and epistemological 
concerns of Napoléon III’s France made Pasteur’s scientific career pos-
sible; an age underpinned by positivism and preoccupied by the clas-
sification and management of disease, the Second Empire provided a 
fertile context for the flourishing of Pasteur’s pathogenic studies.2 The 
chosen subjects of Pasteur’s early microbial experiments reveal a pa-
triotic concern for French patrimony, while simultaneously suggesting 
the scientist’s desire to capture and communicate that which could not 
be seen. 

Following an imperial request to investigate the repeated 
spoilage of French wine in 1863, Pasteur was the first to put French 
viticulture under the microscope. Over two years, Pasteur diagnosed 
and diagrammed a variety of wine diseases, showing, through a se-
ries of microbial illustrations, how harmful bacteria could cause good 
wine to go sour.3 In concert with his illustrated study, Études sur le vin, 
published in 1866 and dedicated to Napoléon III, Pasteur showcased 
his findings through a public demonstration of microscopy at the royal 
estate in Compiègne.4 Surrounded by an imperial entourage, Pasteur 
wielded the microscope like an dynamic stage prop, revealing, through 
theatrical pomp and flourish, the hidden forms of life lurking within 
the imperial cellar.5 This microscopic demonstration was both an elab-
orate parlour trick and serious business. Following the identification 
of the harmful microbes infecting recent shipments of French wine, 
Pasteur proposed methods for bacterial eradication, a process that 
involved the careful monitoring and heating of contaminated alcohol. 
The resulting practice – eventually termed ‘pasteurisation’ – ensured 
the quality and consumability of this crucial French export and forever 
altered the material understanding of the microbial world.6 Now cast 
through the compound lens of Pasteur’s sturdy brass microscope, 
France’s cultural environment grew to encompass a new ecology of 
hidden microbes, bacterial colonies, and infectious disease.  

Having successfully safeguarded the quality and reputation of 
French wine, Pasteur was once again enlisted by the imperial govern-
ment  to  protect  a  biologically  vulnerable and economically valuable 

antennae128 129



French export: in the same year that Pasteur completed his research 
for Études sur le vin, the French silk industry was on the verge of col-
lapse.7 Alongside porcelain, silk remained one of the most infl uential 
Asian imports to France.8  Introduced from China in the thirteenth 
century, silk fl ourished in France through increased aristocratic de-
mand and had become a celebrated domestic product by the time 
of Louis XIV.9  The eighteenth and nineteenth centuries witnessed the 
further refi nement of French domestic production and the eventual 
transformation of silk into a national industry.10 In search of industrial 
effi  ciencies, France built its domestic production around a single silk-
worm species, Bombyx mori, an investment that ultimately left the in-
dustry vulnerable to the congenital defi ciencies and pathogenic infec-
tion that result from inbreeding.11 By the mid-nineteenth century, silk 
had become a cornerstone of French culture and the economy, and 
its continued viability relied on the maintenance and understanding 
of silkworm health.

A direct consequence of the industrialisation of silkworm 
life, a new series of invisible contagions threatened to decimate the 
French silkworm population in 1865, leading over 3,500 sericultural-
ists to petition Napoléon III and his imperial government for aid.12 

That assistance would come in the form of fi ve years of microbiologi-
cal research, conducted by Pasteur in a makeshift laboratory south of 
Lyon. Setting up his home and microscope in a stone house just out-
side Alès, the scientist embedded himself within France’s sericulture 
community, a transplantation that was often met with resistance, de-
spite its palliative aims.13 Neither an entomologist nor a sericulturalist, 
Pasteur approached his study of the French silkworm, Bombyx mori, 
with a combination of ignorance and curiosity, dissecting France’s silk 
production from the chrysalis to the loom.  
 Pasteur’s Étude sur la maladie des vers à soie collates fi ve years 
of microbial and cultural research, capturing, across both image and 
text, the material complexity of silk. Born out of the scientifi c method, 
Pasteur’s observations manifest as a series of hand-coloured speci-
men drawings, lithographs of documentary photographs, and close-
ups captured through the microscope’s lens. Carefully rendered and 
contained, these microscopic vignettes punctuate Pasteur’s entire 
text, their detail and internal drama verging on geometric abstrac-
tion. These shifts in perspective are eff ective and deliberate, forcing 
the viewer to read the microbial alongside the socio-cultural, as prints 
of silk producers share space with photographs of pernicious bacte-
ria. Throughout the volume various media morph and masquerade: 
the photograph becomes print, the microscopic image emerges as 
drawing, and it is this conscious layering - this deliberate hybridisa-
tion of representational methods - that transforms Pasteur’s study 
into more than a scientifi c report. Ultimately, Pasteur’s silkworm re-
search is as much an analysis of microbiological contagion as it is a 
site of intermedial experimentation, the images that Pasteur interpo-
lates into his scientifi c fi ndings resonating through both their materi-
al variety and form. By examining the strategic use of images in Étude 
sur la maladie des vers à soie, this essay resituates Pasteur’s silkworm 
project at the intersection of art and science and reconsiders the role 
of intermedial practices in the visualisation and categorisation of the 
microbial world.   Lackerbauer Photo Studio

Louis Pasteur, Étude sur le vin (1866), “Bitterness malady detected in the Great Wines of the  Côte-d’Or (Cin de Pomard 

1848),” tinted lithograph, 24x15.5cm, Collection of the Bibliothèque Nationale de France

antennae130 131



Observation and Representation:  
Pasteur’s Early Training in the Beaux-Arts
From an early age, Pasteur displayed an innate talent for drawing. 
Growing up on the edge of the Jura, the son of a taciturn tanner, Pas-
teur spent his youth pairing leatherwork with anatomical sketching.14 

Pasteur’s early écorché studies show a careful observation and render-
ing of muscular detail, a familiarity with the complexity of viscera that 
likely derived from childhood experience in his father’s tannery. Pas-
teur copied from life and death, but also explored the work of French 
masters, faithfully replicating canonical paintings by Girodet and Gros 
through a careful study of print reproductions in Besançon and Ar-
bois.15  Under the tutelage of a local drawing professor, Pointurier, Pas-
teur became proficient in both pastel and pencil and was considered 
an adept portraitist by the age of thirteen.16  Based on observational 
drawing, these sketches and pastel portraits reveal Pasteur’s talent 
for faithful representation and anticipate his later fascination with the 
draughtsmanship required of lithography. In Arbois, locals posed for 
Pasteur and called him ‘the artist,’ an epithet that ultimately did not sit 
well with Pasteur’s conservative father.17  In an all-too-familiar trope 
of parental pressure and disapproval, Pasteur’s father discouraged his 
son’s artistic ambitions, ultimately preferring the promise of a repu-
table career in chemistry instead.

This foundation in the representational arts shaped Pasteur’s 
approach to science and manifests in the variety and quality of illus-
trations present in his pathogenic studies. After an impressive career 
as a chemist and microbiologist, Pasteur eventually joined the faculty 
of the École des Beaux-Arts as the new chair of geology, physics, and 
chemistry applied to the fine arts in 1863. In this role, Pasteur taught 
the chemical conservation of painting and sculpture and inspired his 
students to experiment with the material qualities of print, plaster, and 
paint.18 Pasteur held this position for two years, negotiating his labora-
tory life with instruction in the studio. As part of his academic position, 
Pasteur frequently gave lectures on the connection between chemis-
try and fine art, publicly claiming in March of 1865: “There are circum-
stances where I can clearly see the desirable and possible alliance of 
science and art.”19 While this alliance often occurred at a material level, 
in the conservation of painting or the improvement of sculptural casts, 
Pasteur also envisioned how the visual arts could inform and supple-
ment scientific research. 

This was Pasteur’s position when he left Paris for Alès in the 
summer of 1865.  Relinquishing his role at the École des Beaux-Arts in 
order to devote his attention to the silkworm crisis in the south, Pas-
teur ultimately put this partnership between art and science into prac-
tice. At its essence, Pasteur’s study of silkworms is a material explora-
tion, an examination of biological bodies and their decay that was not 
unlike the conservation of a damaged painting. Peeling back layers of 
silkworm bodies to reveal and diagnose the rot beneath, Pasteur went 
beyond the surface of silk; however, as living matter, the silkworm 
body also necessitated a close consideration of the micro and macro-
ecologies that shape life, and Pasteur relied on a range of experimen-
tal techniques in order to understand the impact of both humans and 
microbes on these vulnerable insects. The illustrated document that 
emerges from this material study, Étude sur la maladie des vers à soie, 
testifies to Pasteur’s capacity to negotiate multiple perspectives and af-
firms his continued desire to see a kinship between scientific practice 
and the visual arts. 

Portraits and Process:  
Representing the Art of Sericulture in France 
Despite Pasteur’s eventual preoccupation with microbes, his early 
foundation in portraiture betrayed an interest in human subjects, a 
concern for the socio-cultural that informs his analysis of the silkworm 
epidemic in France. Forced to negotiate the demands of character and 
likeness that the portrait genre necessitates, Pasteur had demonstrat-
ed an early talent for capturing the human spirit through observational 
detail.20 Pasteur translated those talents to his work with sericultural-
ists outside Alès, examining the practices of silkworm rearers in order 
to better understand the infectious disease.21 Over the course of five 
years, Pasteur studied the complex process of silkworm cultivation in 
France, scrutinizing the specific farming conventions that had shaped 
national silk production since the eighteenth century.22  Much as he 
had done in his days a portrait artist, Pasteur sat with his subjects and 
got to know them; through a series of interviews and inspections, Pas-
teur profiled France’s silkworm industry and investigated the farmer’s 
role in the life cycle of worms. In his published study, the world of the 
French silkworm farmer is laid bare, presented through photolitho-
graphs and photogravure as a series of cultural vignettes. Pasteur’s 
chosen illustrations suggest a desire to document the workers, their 
environment, and the methods behind silkworm cultivation, a consid-
eration of people and place that situates the insect epidemic within a 
larger cultural ecology.  

Through his direct work with farmers, Pasteur personalises 
his analysis of silkworm disease, incorporating documentary images 
of rural production throughout his published report. Both laboratory 
and home, the scientist’s stone villa introduces the silkworm study, 
presented through an aerial photograph that roots Pasteur within the 
agricultural community of Alès. As the main site of silkworm experi-
mentation and analysis, Pasteur’s home occupies the middle distance 
of the full-page photogravure, suspended between an orchard and 
the surrounding valley, at the heart of France’s sericultural industry. 
Though seemingly prosaic, the image of Pasteur’s rural home reinforc-
es the scientist’s place in this natural world, the geometric solidity of 
the domestic stone architecture asserting order and resilience against 
a backdrop of difficult, rocky terrain. Behind this stone edifice, Pasteur 
would isolate the microbes destroying French silkworms, struggle with 
the death of two daughters, undergo a debilitating stroke, and trans-
form the very culture of silk production in France.23 Ultimately, this 
inaugural image functions as both a sentimental memento and pho-
tographic evidence of Pasteur’s place within France’s sericulture com-
munity, providing a personal and socio-cultural context that will frame 
his entire silk study.   

This autobiographical frontispiece anchors Pasteur within a 
network of French silk producers, labourers who he will enfold through-
out his silkworm study. Alongside anecdotes and statistics based on 
interviews with silkworm farmers, Pasteur also includes images of seri-
culture work.  Having been bred for centuries for their delicate, tensile 
thread, Bombyx mori no longer exist in the wild; humans must house 
these silkworms, feed them, clean them, and ensure propagation. Pas-
teur’s study highlights the silkworm’s dependency on humans and in-
corporates illustrations of the ‘invisible’ work of the French sericultural-
ists, who must hand feed and hand rear these delicate creatures.  In 
order to survive, Bombyx mori also rely on an exclusive diet of tender, 
young mulberry leaves, a reality that necessitates the propagation and 

 “There are circumstances where I can 
clearly see the desirable and possible 

alliance of science and art.” While this 
alliance often occurred at a material 
level, in the conservation of painting 

or the improvement of sculptural 
casts, Pasteur also envisioned how 

the visual arts could inform and 
supplement scientific research.
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management of an expansive ecosystem of trees, berries, caterpillars, 
and moths. Pasteur chooses to visualise this ecosystem and the hu-
man place within it, inserting an engraved illustration of mulberry har-
vesting within a section on sericulture education. 
 In keeping with the majority of images present throughout his 
silkworm study, Pasteur employed the Lackerbauer photography stu-
dio to document and reproduce images for publication. A print derived 
from a photograph of an engraving based on a photo, this hybridised 
image of the mulberry harvest reinforces the range of media deployed 
throughout Pasteur’s study. In its drawn detail, this image functions 
as a contrast to the mechanical precision of photogravure. Originally 
printed by Alfred Chardon Jeune, the engraving layers line and show-
cases a range of technical skill, conveying the density of mulberry foli-
age through a combination of stippling and crosshatching. This hand-
rendered image complements the handwork that it depicts, as the two 
central figures strip branches of supple mulberry leaves, denuding the 
natural world in the service of silk. Balanced on ladders and doing the 
work of worms, these two anonymous workers underscore the inter-
special requirements of cultivating this luxurious thread. For Pasteur, 
this print functions as document, genre image, and portrait, an illustra-
tion that captures the human role in silkworm cultivation and the work-
ing character of the invisible, individual labourers who made Pasteur’s 
study possible.24 Furthermore, Pasteur’s choice to include a hybridised 
engraving, rather than a documentary photograph of mulberry work, 
reaffirms the scientist’s interest in the draughtsmanship and his atten-
tion to the expressive potential of intermedial form.   
 Throughout Pasteur’s study, these personal vignettes share 
space with images of the sericulture process, illustrations that highlight 
the necessary manipulation of silkworms by invisible human hands. In 
his querying of French silkworm cultivation, Pasteur found it necessary 
to document and dissect traditional methods for both worm rearing 
and the storage of cocoons. Harvested like the fruit of the mulberry 
tree, bundles of cocoons await transformation into white silk moths, 
or, after being boiled alive, into dainty petticoats, delicate hosiery, and 
bourgeois cravats. Pasteur’s study is an argument for agricultural and 
industrial efficiency, and the images he includes affirm a need for new, 
modern sericultural techniques.25 

 Pasteur incorporates a series of photographs devoted to co-
coon management throughout his text, images that capture the human 
augmentation of nature and the precious commodity of spun silk. Re-
produced through helio-lithography, the first photograph documents 
the storage of cocoons in desiccated branches of heather, a traditional 
practice dating back to the expansion of France’s silk industry in the 
sixteenth century.26 A reproduction technique that relies on the use of 
natural light, helio-lithography imparts a soft finish to the photograph, 
a quality that further complements the texture of the silk cocoons. 
Displayed in a woven square basket at a slight diagonal to the picture 
plane, the branches appear propped for inspection, photographed at 
close range so as if to capture the textural interplay of silk against wood. 
In this image, the cultivation of cocoons is an ordered chaos; clusters of 
silk resemble a bramble waiting to be untangled, contained within the 
basket and by the photographic frame in anticipation of industrial use. 
Pasteur’s inclusion of this photograph reinforces a desire to document 
traditional sericultural practices in France, but also establishes a con-
ventional standard that he will push up against. Strategically placed at 
the beginning of Pasteur’s text, this photograph of sericulture tradition 

Lackerbauer Photo Studio
 Louis Pasteur, Étude sur la maladie des vers à soie (1865-1870), “The Harvesting of Mulberry Leaves near Cévannes,” 

Engraving, printed by Geny-Gros,  24x15.5cm
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Taken together, these illustrations 
chart the sociocultural context of silk-
worm rearing and silkworm disease 
in France, visualising the invisible 
people and processes that shape the 
industry, while simultaneously setting 
the stage for close inspection of the 
silkworm body as both an industrial 
material and vector for disease.  

functions as a foil for the highly sanitised and systematic management 
of silkworms that Pasteur’s study will propose. 

Set in contrast to later images of cocoon management, this 
documentary photograph becomes a counterpoint to the images of 
sericultural efficiency that populate the latter half of Pasteur’s text.  By 
the end of Pasteur’s silkworm study, tangled nature has given way to a 
sericultural system of order. In a chapter concerned with egg manage-
ment and disease, Pasteur includes a photograph of cocoons displayed 
in individual compartments, isolated cells that assert themselves like a 
grid on the page. Quarantined and controlled, the photograph dem-
onstrates successful human management of disease through contain-
ment. Read alongside Pasteur’s text, which details strategies for patho-
genic prevention, this photograph of compartmentalised cocoons 
promotes the management of silkworm rearing through systems of 
order, sanitation, and restraint.27 Flattened by the gridded composition 
and tonal quality of photogravure, the cocoons are dislocated from 
the natural environment, visually repackaged and re-presented as raw 
material for industrial use. Though positioned as two distinct visions 
of cocoon management in France, these photographs share a formal 
and material vocabulary. In their staging, both images are visually site 
un-specific, a conceit that situates them as generic exemplars of French 
sericultural practices. Suspended in time and in non-descript space, 
these illustrations operate as time capsules and visual captures of a 
silk industry at the threshold of modernisation.  

As mechanical captures, these photographs operate as docu-
mentary evidence, though their attention to both form and materiality 
repositions them as more than just indexical proof.28 The close crop-
ping, compositional consideration, and material specificity of these 
photographs suggests that they are not only considered, but also care-
fully constructed images. Throughout the text, visual representation 
functions to both illustrate and enrich scientific analysis, exemplifying 
the alliance between science and the art proposed by Pasteur during 
his time at the École des Beaux Arts. From helio-lithography, to en-
graving and photogravure, the material variety of print media incor-
porated throughout Pasteur’s study reinforces the scientist’s desire to 
experiment with visual textures, tones, and line, formal qualities that 
alter and change according to both context and content. While the 
engraving of workers affirms handwork, the photogravure of hygienic 
compartments privileges precision, and it is this subtle but deliberate 
interplay across media that makes Pasteur’s selection of images so 
compelling. Taken together, these illustrations chart the sociocultural 
context of silkworm rearing and silkworm disease in France, visualis-
ing the invisible people and processes that shape the industry, while 
simultaneously setting the stage for close inspection of the silkworm 
body as both an industrial material and vector for disease.  

Anatomical Studies:  Exploring the Silkworm Body as Material
While Pasteur’s images of the sericultural community and methodol-
ogy reinforce the close connection between silk and French identity, 
in Étude sur la maladie des vers à soie, the bulk of this diagnostic text 
examines the material complexity and vulnerability of the silkworm it-
self.  The silkworm body and its transmutation into cocoon, chrysalis, 
and moth, remains the focus of Pasteur’s analysis, and his attention to 
imaging the body recalls his early training in anatomical observation 
and representation. Across a range of media, Pasteur systematically 
dissects the various stages of the silkworm life cycle, once again relying 

Lackerbauer Photo Studio
 Louis Pasteur, Étude sur la maladie des vers à soie (1865-1870), “Heather Covered in Cocoons”,  

Helio-lithograph, 24x15.5cm
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on intermedial methods to reinforce the complexity of this living form. 
Often drawn, hand-tinted, and adapted for print, these images traffic 
in the visual language of natural history illustration, while also betray-
ing an interest in both material and photographic experimentation. In 
contrast to Pasteur’s images of the sociocultural, these illustrations of 
the biological use the layering of media to not just represent silkworm 
specimens, but also to approximate their physical presence. Through 
colour, texture, and scale, Pasteur’s illustrations activate the insect 
body on the page, showcasing the material qualities of both healthy 
and diseased silkworms.  Intended to be read in sequence and studied 
through close observation, these images experiment with visual tex-
tures and temporality in order to visualise the hidden layers of the silk-
worm body, revealing its transformation through both metamorphosis 
and infection.  

A delicate matrix of silk filament and sericin protein, the silk-
worm cocoon is a material bridge between the caterpillar’s biological 
and industrial identities. Pasteur is attentive to this material complexity 
and approaches the representation of cocoons differently, depending 
on their context. Much as he had with documentary photographs of 
sericultural methods, Pasteur takes great care to capture and diag-
nostically categorise cocoons as not just industrial material, but also 
as biological form. Situated at the very center of Pasteur’s comprehen-
sive text, a full-page colour rendering of cocoon specimens encour-
ages close observation. These tinted lithographic illustrations differ 
depending on the edition of the text, the subtle differences in shading 
and colour lending each image a visual and material specificity. This at-
tention to individuation and hand-work once again complicates these 
images as mere illustrations; through their colouring and drawn form, 
Pasteur’s studies of morphology straddle the line between diagnostic 
illustrations and works of art. The soft application of colour and the 
delicate quality of the lithographic line transforms these drawings into 
textural bundles that invite visual inspection and touch. Ultimately, 
Pasteur’s illustration reinforces the tactile nature of silk cocoons and 
silk thread, while simultaneously establishing important biological dif-
ferences between the morphology of native species and the form of 
foreign specimens. 

It was during the cocoon stage, in that moment of transmuta-
tion between caterpillar and moth, that Pasteur discovered the primary 
cause of the silkworm epidemic. Identified as a viral infection transmit-
ted through mulberry leaves, the condition was eventually dubbed the 
flaccid disease, or flâcherie. To accurately study the infected specimens, 
Pasteur required a control group, a non-indigenous ‘race’ of healthy 
silkworms against which to measure the dying. Indicative of shifts in 
globalised markets under the Second Empire, it would be the Japanese 
silkworm, Bombyx yamamai, which would provide the healthy coun-
terpoint to France’s ailing cocoons.29 Recently made available through 
new trade agreements with the once isolated Tokugawa Shogunate 
in Japan, Bombyx yamamai fed on semi-wild oak and benefited from 
greater genetic diversity. By 1868, the introduction and study of Bom-
byx yamamai by Camille Personnat and Léon de Rosny promised to re-
invigorate France’s silkworm stock with healthy, imported Asian alter-
natives.30 Pasteur’s choice to use Japanese silkworms and his decision 
to illustrate the ‘racial’ distinction between indigenous and imported 
silkworm types, speaks not only to the increased interaction between 
Japan and France in the early 1860s, but also highlights a perennial slip-
page between taxonomy and racial discourse in the modern era.  
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Suspended on the page for visual comparison and inspection, 
these cocoons underscore that silkworms can be distinguished and 
mapped through their externals, much in the same way that eugeni-
cists will describe foreign races during the latter nineteenth century.31 
Larger and positioned at the top and in the centre of the illustrated 
page, the placement of French cocoons in Pasteur’s illustration imply a 
taxonomic hierarchy that belies the physiological of superiority of un-
infected Japanese cocoons. In the end, Pasteur’s choice to compose co-
coon specimens for both visual delectation and cross-comparison re-
affirms the globalised nature of silk production in the modern era and 
the scientist’s committed desire to celebrate French silk, even when it 
is threatened by mutation and disease.  

Pasteur further visualises morphological difference and dis-
ease through the intermedial illustration of silkworm bodies. Docu-
menting the growth of the silkworm from egg to maturity through an-
other hand-tinted lithograph, Pasteur once again uses the visual device 
of taxonomic illustration to document and compare healthy bodies to 
the sick. An examination of the ‘national’ race of Bombyx mori reveals 
the subtle differences of colour and form that distinguish infected and 
healthy worms, an ordered and controlled analysis of drawn insect 
bodies that stands in contrast to their photographic representation. 
Animated through colour and expressive line, the drawn and painted 
illustrations of silkworms reinforce the insects as living form, while 
their photographic documentation affirms their biological vulnerability 
and mortality. Much like the taxonomic illustration of living specimens, 
Pasteur’s dead worms are suspended and displayed against a consum-
ing, non-descript whiteness, the soft focus of the helio-lithograph flat-
tening the insects in the time and space of the page. Removed from 
both context and temporality, it is unclear whether the worms are sit-
ting, floating, or falling, a visual effect made possible through the pho-
tograph, which captures the insects in a state of suspended animation.  
Ultimately, the visual arrest of the photograph complements the physi-
cal arrest of the worms, once again suggesting a strategic awareness of 
the relationship between content and representational form.32 The va-
riety of methods used to visualise silkworm bodies and the capacity to 
capture the mutability of the insects as living forms reinforce Pasteur’s 
preoccupation with visual and material experimentation, while also 
demonstrating his interest in capturing the physical effects disease.   

In his attention to the silkworm body, Pasteur offers his read-
er a comprehensive study of morphology, an emphasis on externals, 
which he pairs with an anatomical visualisation of the insect’s insides. 
Recalling the scientist’s early écorché studies from childhood, the 
flayed images of silkworm chrysalides expose the inner workings of 
the insect body. Pasteur’s coloured lithographic illustration of ‘open 
chrysalids’ relied on microscopic research to reveal hidden organs, 
resulting in an artfully composed composite drawing of whole pupae 
and dissected forms.  Now, otherwise invisible viscera become part of 
Pasteur’s material study, an examination of biological systems that he 
will also apply to the analysis of silk thread. 

Throughout the text, dissected forms give way to more focused 
images of isolated organs, illustrations made possible and adapted 
through microscopic research. One such image isolates an engorged 
silk organ for study, presenting the visceral filament as an adapted 
drawing, rendered in stark black and white.  In this image the complex-
ity of the insect body has been removed, creating a disjuncture of ma-
terial and scale that reduces the worm to its component parts.  When 

distilled to its single silk organ, the worm becomes a biological abstrac-
tion that can be more easily controlled, manipulated, and understood.  
Pasteur’s text privileges these visual ruptures, forcing the reader to rec-
oncile the familiar and foreign, health and disease, and the inside and 
out. In the end these visual devices concretise the challenges of treat-
ing a diseased body that metamorphoses and physiologically assumes 
a variety of material forms.  By navigating between various media and 
scales, Pasteur approximates the material complexity of working with 
life, a practice that will translate to the representation of his microbial 
research.

Capturing the Invisible: 
Pasteur’s Representation of the Microbial World
Suspended between data and diagram, between images of industry 
and taxonomy, Pasteur’s silkworm study reveals how  macro  and  mi-

A delicate matrix of silk filament and 
sericin protein, the silkworm cocoon 

is a material bridge between the 
caterpillar’s biological and industrial 

identities. 
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cro-ecologies shape living form and disease. In his research, Pasteur 
aimed to connect the external symptom to its invisible cause, examin-
ing the diseased and dying at both a morphological and cellular level. 
Through his vast range of microbial images, Pasteur gives the reader 
sight where the human eye cannot go, revealing what disease looks 
like through a microscopic lens. These images provide a visual frame-
work and backbone to Pasteur’s entire study, a microbial analysis of 
silkworm infection that complements his sociocultural and anatomi-
cal research.  Enabled by technology but born out of Pasteur’s early 
training in close observation, these microscopic illustrations clarify and 
crystallise the hidden life of disease.  

Much like the other images that populate Pasteur’s text, these 
microscopic vignettes sit at the interstice of multiple representation-
al practices. Seen first through the microscope and then translated 
through drawing, lithography, or new photo technologies, these im-
ages become small monuments to the modern mediation of sight.   
In these images the microscope becomes the principal lens and the 
frame, the crisp geometric edge of the instrument providing a consis-
tent contour that registers the image as a notable shift in perspective. 
This framework forces the viewer to look closely in order to make sense 
of the formal abstraction contained within. Through a series of these 
microscopic illustrations, Pasteur first visualises the development of 
protozoan corpuscles, infectious parasites that are a principal culprit 
of the silkworm pandemic.33 This disease first manifested in silkworms 
as a series of black sores, dark lumps that multiplied and hardened, 
transforming a once healthy, white body into a mottled combination of 
ash grey and black. In the south of France, the locals called this disease 
pébrine, a regional term used for pepper that both captured the visual 
effect of the disease and inspired unfortunate culinary associations. 
Detailed and precise, Pasteur’s illustrations reveal the form and patho-
genic patterns of this noxious protozoa.  

In his representation of pébrine, Pasteur deploys hand-tinted 
lithography to animate and enliven his microscopic illustration of par-
asitic corpuscles. Much like the other lithographs in Pasteur’s study, 
this image retains the linear remnants of drawing, the parasite identi-
fied through geometric shapes and specific cellular contours. Part of 
a sequence of images that chronicle these infectious corpuscles, this 
illustration is followed by another shift in perspective: a reproduction 
of cells captured through a photographic lens. Retaining the black oc-
tagonal frame common to Pasteur’s microscopic illustrations, this he-
lio-lithograph of a photomicrograph introduces another form of repre-
sentational variety into Pasteur’s published research. A relatively new 
technology in 1860s France, photomicrography allowed Pasteur to not 
just translate his microscopic observations, but also to chemically cap-
ture and reproduce them in real time.34 More ambiguous than Pas-
teur’s hand-coloured lithographs, these photomicrographs reinforce 
the complex negotiation of translating microscopic observation into 
drawn form.  Nonetheless, as reproductions of image captures, these 
photographs also lend Pasteur’s illustrations observational weight. 
When viewed in sequence, this intermedial series of corpuscle illustra-
tions manifest as a growing infection, with each flip of the page reveal-
ing the multiplication and spread of the silkworm disease.

After five years of microbiological study, close observation, and 
material research, Pasteur ultimately identified and isolated France’s 
silkworm disease. A vicious combination of bacteria and parasitic infec-
tion,  the  silkworm  pandemic  was  the  direct result of sericultural in-

In his attention to the silkworm 
body, Pasteur offers his reader a 
comprehensive study of morphology, 
an emphasis on externals, which he 
pairs with an anatomical visualisa-
tion of the insect’s insides.   
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Seen first through the microscope 
and then translated through draw-
ing, lithography, or new photo 
technologies, these images become 
small monuments to the modern 
mediation of sight.   

dustrialisation.35 A complex ecology of infected mulberry trees, inbred 
silkworms, and unhygienic sericultural practices necessitated an in-
dustrial transformation of France’s silk industry, a revolution of prac-
tice that would be pioneered and promoted by Pasteur.  In order to 
accurately and efficiently detect and prevent disease, silkworm pro-
ducers had to treat the entire sericultural system, altering behaviour 
and adopting new methods, most notably through the use of microbi-
al research. Following the publication of Pasteur’s study, microscopes 
became a common instrument of French magnaneries, as silkworm 
farmers learned to identify and isolate the invisible agents of infec-
tion.36  With Pasteur’s well-illustrated volume in circulation, sericultur-
alists now had an effective and comprehensive visual guide.  

The compilation of images in Pasteur’s publication reveal a 
sophisticated understanding of the possible alliance between art and 
science in the modern era, as well as an attention to the relationship 
between visual content and material form.  As evidenced by the variety 
and hybridity of reproductions that populate the silkworm study, the 
intermedial nature of Pasteur’s illustrations suggest a desire to experi-
ment with and test the limits of visual form. Though not the principal 
producer of the images that populate his study’s pages, Pasteur’s ‘in-
visible hand’ is everywhere present in the selection, collation, and de-
liberate diversification of illustrated material.  A testament to the mod-
ern desire to visualise the invisible, Pasteur’s silkworm study would not 
only transform France’s silk industry, but also the very understanding 
and categorisation of small forms of life.  

I am indebted to Stéphanie Colin and the Institut Pasteur in Paris for archi-
val assitance in the development of this article.
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