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* This essay is an abridged version of my 
"Der Satyr auf dem Larvenriicken: Zurn 
Verhaltnis von instrumentellem Sehen 

und Bildtraditionen," in Konstruierte 

Sichtbarkeiten: Wissenschafts- und 
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Estimates of the resolution based on the 
results of his observations range up to 
a magnification of 770. See Edward G. 
Ruestow, The Microscope in the Dutch 

Republic: The Shaping of Discovery 

{Cambridge: Cambridge University 

Press, 1996), 2. 

2 Leeuwenhoek himself did not sell any 
of his instruments, nor did he divulge 

the method he used to manufacture the 
lenses. See ibid., 152, 290-91. 
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Instrument-Aided 
Vision and the Imagination: 
The Migration ofWorms 
and Dragons in Early 
Microscopy* 
Stefan Ditzen 

At the dawn of microscopy, the view through the instrument was clouded 

by doubts concerning the quality of the optical equipment. This skepticism 

concerned the capacity of the lenses as well as the constructions combin

ing several glasses: the instruments were not subject to any standardiza

tion. As a consequence, each microscope was unique, offering distinctive 

glimpses of the microcosm, which made it difficult to compare observa

tions and build consensus over findings. The identification of minute 

structures, that is to say, was embedded in a network of dependencies. 

On the one hand, instrumental conditions were crucial to the results a 

microscopist was able to present. On the other hand, he would make sense 

of what he saw by looking for phenomena he was familiar with from 

reading compendia of microscopy, which helped him counter his doubts 

concerning his own instrument-aided eye. Pictorial traditions emerged 

that, as it were, prefigured the microscopic vision. 

Instrument and Visibility 

To begin with, the convex lenses manufactured for magnifying and read

ing glasses were insufficient for the observation of microscopic structures. 

Instead of these conventional products, small lenses in particular needed 

to be manufactured in a way that allowed for greater focal lengths. For a 

long time, however, the manufacture of such lenses presented consider

able difficulties. 

Among the best microscopes of the seventeenth century were those 

made by Antoni van Leeuwenhoek (1632-1723). Their construction 

was perfectly simple; in contemporary parlance, given the way they were 

used, they would be called magnifying glasses rather than microscopes, 

properly speaking. Leeuwenhoek's biconvex lenses were no larger than 

a twentieth of an inch, allowing him to achieve magnifications by a fac

tor of at least 2 70. 1 The downside of these instruments was that they 

absorbed a great deal oflight, making it hard to arrive at reliable observa

tions. Owing to their small size, they were also exceptionally difficult to 

handle. Moreover, not all microscopists enjoyed the opportunity to use 

such high-quality lenses.2 For a long time, the designs and quality of the 

instruments varied widely. 

Besides the sort of microscopes Leeuwenhoek built, the era's scholars 

also used so-called compound microscopes. Arranging several lenses in 

series made it possible to multiply their magnifying effects. These instru

ments, too, had a drawback: they produced optical effects. For example, 

when the points in which the rays intersected did not coincide, the images 



would be out of focus; in other instances, fringes of color would appear in 

the image, sometimes strong enough to produce artifacts that defied the 

attempt to decide whether they originated in a phenomenon in the object 

being examined or the instrumental conditions of examination.3 

Both types of microscopes, moreover, were incapable of resolving a 

fundamental problem that beset the transfer of observations to paper: the 

involvement of memoria-the intermediate storage of what the scholar 

saw in his memory-with the process of recording them was regarded as 

another source of error. In practice, the challenge the microscopist faced 

was to use one eye to look through the lens while keeping the other eye 

on the drawing. In addition, the instrument could always only be set to 

focus on one detail; in making a drawing, the scholar "scanned" the speci

men piece by piece. Historical atlases of microscopy allow us to trace 

how microscopic visualization operated between the poles of imagina

tion, contemporary theory, pictorial precedent, and macroscopic views. 

Fabulous Creatures, Dragons, and Microscopic Worms 

One example of the interaction between observation and a preexisting fig

ment of the imagination appears in the Nuove osservazioni microscopiche 

that Giovanni Maria della Torre (1710-1782) published in 1776. The third 

plate of these "New Microscopic Observations" features a caterpillar, un 

picciolo Bruco, depicted both in actual size and magnified by a factor of fifty 

(fig. 1 ).4 The image illustrates della Torre's view of the specimen as a fabu

lous creature that combines an elongated hairy body with a dog's or bear' s 

head and a fishlike tail end. The figure suggests that uncertainty concerning 

the scholar's own observations and its liability to imprecision left room for 

the transfer of macroscopic visual habits. To the extent that he was unable 

to unequivocally determine the nature of the head, he resorted to familiar 

physiognomies. 

A second example illustrates how such transfers did not neces-

sarily originate in the realm of real visible objects; scholars might also 

interweave figments of an imagination untethered to reality with what 

they saw through the microscope. In the System ofMedicine published 

anonymously in 1726, 5 ideas concerning the causes of the plague that 

raged in Toulon and Marseille in 1721 gave rise to peculiar visions. The 

book describes ninety-one illnesses said to be brought on by tiny insects 

that were given names such as "faint-maker, body-pincher, boil-causer, 

tear-duct-fistulator, lust-amuser, the-runs-causer."6 The liberties the 

illustrators took in presenting the appearance of the alleged pathogens are 

apparent in a little animal said to be found in patients with rheumatic pain. 

The magnified view shows an animal with a wide-open maw and large 

eyes (fig. 2). Mounted on its back is a long serrated fin that may be read as 

a sort of sting or possibly a wing. The prone outstretched body with bent 

legs suggests a crocodile, but the tail, unlike a crocodile's, is forked. The 

microscopic animal illustrates what the draftsman imagined a dragon 

looked like, rather than anything derived from the observation of reality.7 

Meanwhile, the graphic representations of the pathogens themselves 

test the limits of visibility. Some of them measure no more than a few 

millimeters, essentially amounting to spots of printer's ink on the paper. 

Others evoke associations of animals such as fishes or larger insects. As 

the book's full title indicated, "le moyen d'un bon Microscope" was 
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FIG. 1: Giovanni Maria della Torre, enlarged 

depiction of a caterpillar, from Nuoue osser

uazioni microscopiche (Naples, 1 776). 

© Staatsbibliothek zu Berlin-PK. 

FIG. 2: Pathogen causing rheumatic pain, 

from Anonymous (Nicolas Andry?), Systeme 

d'un Medecin Anglois sur la cause de Toutes /es 

especes de maladies[. .. ] (Paris: Mesnier, 1726). 

© Staatsbibliothek zu Berlin-PK. 
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3 Saville Bradbury, "The Quality of the 
Image Produced by the Compound 
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4 Giovanni Maria della Torre, Nuove osser
vazioni microscopiche (Naples, 1776), 51. 
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/es Urines des differens Malades, -& meme 
de tous ceux que doivent le devenir (Paris: 
Mesnier, 1726). The book was probably 
written by the French professor Nicolas 
Andry (1658-1742). 

6 These terms appear in the brief 
discussion of the Systeme in 
Christian Gottfried Ehrenberg, Die 
Infasionsthierchen als vollkommene 
Organismen: Ein Blick in das tiefere 
organische Leben der Natur. Nebst einem 
Atlas von vierundsechszig colorierten 
Kupfertafeln, gezeichnet vom Verfasser 
(Leipzig: Voss, 1838). 

7 Systeme d'un Medecin Anglois, 10. 

8 Ludwik Fleck, Genesis and Development 
of a Scientific Fact, trans. Fred Bradley, 
ed. Thaddeus J. Trenn and Robert K. 
Merton (Chicago: University of Chicago 
Press, 1979). 

9 Bruno Zanobio, ''L'immagine filamen
toso-reticolare nell'anatomia microsco
pica dal XVII al XIX secolo," Physis: 
rivista internazionale di storia de/la 
scienza 2 (1960): 299-317; Luigi Bel
loni, "I capillari sanguini nelle tavole de! 
Malpighi," Physis: rivista internazionale 
di storia de/la scienza 5 ( 19 63): 7 0-77; 
Luigi Belloni, "The Repetition of Experi
ments and Observations: Its Value in 
Studying the History of Medicine (and 
Science)," Journal of the History ofMedi
cineand Allied Sciences 25, no. 2 (1970): 

158-67; Luigi Belloni, "Athanasius 
Kircher: Seine Mikroskopie, die Animal
cula und die Pestwiirmer," Medizinhisto
risches Journal 20 (1985): 58-65. 

1 0 Athanasius Kircher, Scrutinium physico
medicum Contagiosae Luis, quae Pestis 
dicitur (Rome: Mascardi, 1658). See also 
Belloni, "Athanasius Kircher," 61. 

1 1 Theodor Kerckring, "Observatio XVIII: 

Per Microscopia incertum in Anatomia 
judicium," in Spicilegium anatomicum 
(Amsterdam: Frisius, 1670): "Intes
tina scilicet, hepar, ceteraque viscerum 
parenchymata infinitis scatere minutis-
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supposedly what allowed the scholar to see these animals, which 

conversely meant that if a reader failed to see them, his own instrument 

was not up to standard. But precisely because the microscopic images 

were virtually impossible to falsify at this level of detail, the images 

represented visions rather than visual evidence-embodiments of 

fantasies about what causes illnesses that attest not to the acuity of the 

author's eye but rather to an imagination fueled by the severity of various 

illnesses. 

Yet we should not just dismiss such images as, in today's perspec

tive, "purely non-scientific." Instead, they must be regarded as part of a 

certain "thought style," to use a concept the medical scholar Ludwik Fleck 

(1896-1961) introduced.8 Fleck's theory of thought styles and thought 

collectives seeks to identify the core of knowledge and scientific insight 

in a closely knit network of social groups, possibilities and conditions 

of the transfer of knowledge, and scientific procedures. Considered in 

this perspective, even monstrous visions and images play a constructive 

part in the multifaceted process of scientific advancement. In the pres-

ent instance, for example, the images may have helped focus subsequent 

research on living infectious agents, leading scientists to abandon earlier 

models such as that of a disruption of the equilibrium of humors for good. 

Not only did the problematic conditions under which microscopic 

observation took place invite the interference of the imaginatio, engen

dering images today's beholder finds difficult to comprehend. The capac

ity of the microscopist's equipment has changed so fundamentally that 

we also cannot study the products of early microscopy without consider

ing the original instruments as well. For a particularly illustrative example 

of this nexus, we may look to the history of the detection of wormlike 

microscopic animals, which Bruno Zanobio and Luigi Belloni worked to 

retrace in the 19 60s. 9 

In 1658, Athanasius Kircher had pointed out the existence of such 

animalcula that were invisible to the "unarmed" eye, identifying them 

as the pathogens causing the plague, among other illnesses.10 Over the 

decades that followed, microscopy positively teemed with wormlike 

creatures. Theodor Kerckring (1639-1693) discovered them in intestines, 

livers, and the parenchyma of all other viscera; 11 Thomas Willis (1621-

167 5) used his microscope to observe them in the visceral pleura.12 

Spermatozoa, which were discovered around the time these studies 

were undertaken, were likewise regarded as wormlike animalcules. In 

1677, Leeuwenhoek confirmed the discovery of the spermatozoon made 

by Johan Ham (1651-1723), a student at the medical school in Leiden, 

who brought him a semen sample from a man suffering from gonorrhea 

that contained tailed animalcules.13 Ham believed that the little animals 

were products of putrefaction, but Leeuwenhoek regarded them as a 

normal component of semen.14 The Dutch instrument maker Nicolas 

Hartsoeker (1656-1725) also claimed prior discovery, arguing that his 

amazement had discouraged him from publishing what he had seen. 15 

The studies of the spermatozoon by Ham, Hartsoeker, and Leeuwenhoek 

showed tiny organisms that were henceforth understood to be "seed

animals." Man, it seemed, resembled a worm at the beginning of his 

ontogeny; the logical next step was the belief that he was pervaded by 

worms from cradle to grave. The ultimate conclusion that might be drawn 
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from this conception was that all beings on earth had existed from the 

first day of creation, layered into one another in an edifice of worms of 

vastly varying sizes. This view allowed the idea of the "seed-animalcule" 

in preformationism to be linked to other observations and imaginings. 

These webs of interconnected ideas might reach as far as the Christian 

history of creation. That is what we find, for example, in the Jobi physica 

sacra (1721) of the Swiss physicotheologist Johan Jacob Scheuchzer 

(1672-1733); he invokes Leeuwenhoek's findings in his discussion 

of man as existing, as a compound of "little worms," from God's cre

ation and until the postmortem decomposition of his body effected by 

worms.16 This theory relates the wormlike appearance of spermatozoa to 

the maggots consuming the decaying corpse. The latter were thought to 

arise from the dead body itself. An important observation corroborating 

these views was that such wormlike phenomena were found in virtually 

all microscopic samples. 

In the 1960s, Bruno Zanobio's examination of the resolving capac

ity of early microscopes and microphotographs he took using the original 

instruments allowed him to demonstrate that what these old microscopes 

showed actually resembled what the microscopists had identified as a 

tangle of worms. That was where the world of the imagination allied itself 

with real observations. As a consequence, such web-like ensembles of 

fibers appear in various treatises on microanatomy. 17 Yet the interwoven 

filaments that may also be seen in Zanobio's reconstructions of historical 

microscopic images in fact resulted from a deceptive interplay of aberra

tions and diffraction lines in the compound microscopes. 18 As a result, 

"various theories" advanced at the time "concerning the elementary struc

ture of the organism apparently rested on different interpretations of the 

same deceptive image." 19 

It was not until 1783 that the Scottish anatomist Alexander Monro 

II (1733-1817) determined, in his Observations on the Structure and 

Functions of the Nervous System, that such wormlike phenomena were to 

be found in virtually all minute structures he studied, and the more so the 

higher the resolutions of the lenses being used became. He found them 

in nerve pathways, lymph nodes, and hair roots no less than in microbes 

(fig. 3) or the microscopic structures of vegetables. 20 So the great number 

and variety of worms and filamentous animalcules observed in historical 

microscopy is in fact evidence that the latter deserves to be taken seriously 

as a science based on actual instrument-aided observation. 

Knowledge of the Microcosm and the Contribution 

of a Pictorial Tradition 

That is not to say that we can identify physical explanations for all micro

scopic imagery that strikes us as odd today. Rather, the image comes into 

being in the interplay between what the particular instrument being used 

allows the microscopist to see and what he is in fact willing to see-what, 

guided by a theory, he is trying to see. 

So the imagery itself is another factor shaping the process of percep

tion. In order to gain confidence in producing an image of what they 

saw through the microscope, draftsmen resorted to information about, 

and representations of, the object under examination provided by other 

microscopists; in some instances, however, interference would result. For 
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14 Stuart Howards, "Antoine van 
Leeuwenhoek and the Discovery of 
Sperm," Fertility and Sterility 67, 
no. 1 (January 1997): 16. 

15 Catherine Wilson, "Leibniz and the 
Animalcula, " in Studies in Seventeenth-
Century European Philosophy, ed. 
Alexander Stewart (Oxford: Clarendon, 
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16 See Johannes Jacob Scheuchzer,Jobi 
Physica sacra, oder Hiobs Natur-wis-
senschaffi vergliechen mit der Heutigen 
(Zurich: Bodmer, 1721), 152-53. 

17 Zanobio, "L'immagine filamentoso-
reticolare. 

18 Ibid. 

19 Belloni, "Athanasius Kircher," 64. 

20 Alexander Monro, Observations on the 
Structure and Functions of the Nervous 
System (Edinburgh: Creech, 1783), 
67-68. 
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FIG. 3: Alexander Monro, worm like structures 
on the body of a mite, from Observations on the 
Structure and Functions of the Nervous System 
(Edinburgh: Creech, 1783). © Staatsbibliothek 
zu Berlin-PK. 
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FIGS. 4a, 4b: Comparison of depictions of a flea; top: Robert Hooke, Micrographia, or Some Physiological Descriptions of Minute Bodies, Made 
by Magnifying Glasses: with Observations and Inquiries thereupon (London: Martyn & Allestry, 1665); bottom: Filippo Bonanni, Obser
uationes circa uiuentia, quae in rebus non uiuentibus reperiuntur: cum micrographia curiosa (Rome: Hercules, 1691 ). 4a, © Rare Book and 

Manuscript Library University of Pennsylvania. 4b: © Staatsbibliothek zu Berlin-PK. 
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example, Robert Hooke (1635-1703) was a trained artist, so the plates in 

his Micrographia (1665) were of such quality that they came to constitute 

the standard for all later microscopists; especially when the latter doubted 

their own observations and drawings-whether because of defects of 

their own equipment or because their graphic skills were inferior-it 

made sense to rely on Hooke's images and, indeed, to copy them.21 The 

latter possessed the authenticity that derives from attention to detail, so 

scholars had every reason to regard them as "correct." They effectively 

represented a truth that had eluded the skills of other microscopists. 

Filippo Bonanni (1638-1723) first published his Micrographia 

curiosa22 twenty-six years after Hooke's Micrographia had come out. 

Comparison between the images of a fl.ea in both books shows that 

Bonanni's is a direct copy (fig. 4): in other words, he renders not some 

fl.ea he observed with his own eyes but a revision of the specific image in 

Hooke's work. The animal, however, is now laterally reversed, the legs 

are in a slightly different position, and Bonanni has added views of the 

flea's eggs. Comparing this image to the other depictions in Bonanni's 

work suggests that the author decided to resort to copying due to misgiv

ings concerning his own graphic skills. The engravings based on his own 

observations show highly simplified forms; their quality cannot match 

that of Hooke's illustrations. 23 In other words, it was not the engraver's 

abilities that constituted the limiting factor; he would have been able to 

make much more precise copperplates than Bonanni's own drawings 

necessitated. Moreover, the latter used copies irrespective of whether 

an image showed a detail of a specimen selected for its representative 

quality or an individual view. In copying Hooke's depiction of the fly' s 

compound eye, for instance, Bonanni even retained the reflections of the 

windows that appeared on the surface of each facet (fig. 5). 

Examples like these allow us to trace, even today, how certain aspects 

are transmitted and handed down through copying. When not directly 

copying a precedent image, the draftsman might nonetheless rely on 

illustrations he had seen, and like a preconceived theory, such depictions 

would influence his composition and imagination. The history of micros

copy offers diverse examples of how the conglomerate of mental images 

based on pictures a microscopist had seen influenced the design of his 

own visualizations. 

The Descriptions et usages de plusieurs nouveaux microscopes pub

lished by the mathematician Louis Joblot (1645-1723)24 in 1718 consists 

of two parts: a description of various types of microscopes and an account 

ofJoblot's own microscopic studies. The observations of infusoria in the 

second part include the first published drawing of a hydrachnid larva. Its 

particular feature is the recording of what Jo blot thought he had discerned 

on the animal's dorsal plate: a distinctive maculation showing the like

ness of a human face, a man furrowing his brows as he is glancing side

ways (fig. 6, top). 25 The detailed depiction of the face includes precisely 

drawn nasal wings, lips, and a moustache. 

This satyr's face on the back of a tiny animal proved so impressive 

that, like Robert Hooke's illustrations, it was adopted by the producers 

of other micrographies. It resurfaces, for example, in the Micrographia 

illustrata of George Adams Sr. (1704-1772).26 In the first edition of this 

work, which came out in 17 46, the animal with the face maculation 
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21 See Stefan Ditzen, "Brechen, Schleifen, 
Brennen: Aspekte instrumenteller 
Bedingungen in den Bildern der fruhen 
Mikroskopie," in Instrumente in Kunst 
undWissenschaft: Zur Architektonik 

kultureller Grenzen im 17. Jahrhundert, 
Theatrum Scientiarum, vol. 2, ed. 
Helmar Schramm, Ludger Schwarte, and 
Jan Lazardzig {Berlin: de Gruyter, 2006), 
362-76. 

22 Filippo Bonanni, Observationes circa 
viventia, quae in rebus non viventibus 
reperiuntur: cum micrographia curiosa 
{Rome: Hercules, 1691). 

23 Hooke's illustrations are so precise that it 
was even possible to identify a particular 
fossil in the pictures he made ofit. In 
1990, Tozer compared the image of an 
ammonoid fossil (fig. 1, table 5) from 
Hooke's Posthumous Works (London: 
Smith and Walford, 1705) with the 
fossil now held by the British Museum 
and made a positive identification. See 
E.T. Tozer, "Discovery of an Ammonoid 
Specimen Described by Robert Hooke," 
Notes and Records of the Royal Society of 
London 44, no. 1 (January 1990): 3-12. 

FIGS. Sa (top), Sb (bottom): Comparison 
of depictions of the compound eye of a fly. 
(a) Robert Hooke, Micrographia, or Some 
Physiological Descriptions of Minute Bodies, 

Made by Magnifying Glasses: with Observations 

and Inquiries thereupon (London: Martyn & 
Allestry, 1665). (b) Filippo Bonanni, Microgra
phia curiosa (Rome: Hercules, 1 691 ). Sa:© Rare 
Book and Manuscript Library University of Penn
sylvania. Sb:© Staatsbibliothek zu Berlin-PK. 



FIGS. 6a (top), 6b (center), 6c (bottom): 
Comparison of depictions of a hydrachnid 
larva showing the features of a human face. 
(a): Louis Joblot, Descriptions et usages de 
plusieurs nouveaux microscopes, tant simples 
que composez (Paris: Collom bat, 1 718). 
© Staatsbibliothek zu Berlin - PK. (b): 
George Adams, Micrographia /1/ustrata, or the 
Microscope Explained[. .. ] [ 1 746] (London, 
1 771 ). © The British Library Board. General 
Reference Collection 1651/11 54. (c): Francis 
Watkins, L'exercise du microscope, contenant un 
abrege de tout ce qui a ete ecrit par /es meilleurs 
autheurs [. .. ](London, 1 754). © The British 
Library Board. General Reference Collection 
T.446.(4). 
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appears in plate 34; by the second edition, published in 17 71, it had con

tinued its "migration" to plate 40 (fig. 6, center). The images in the Micro

graphia illustrata also served to advertise the quality of the instruments 

Adams had developed. An image such as the depiction of the larva, that 

is to say, was testament to the fact that instruments constructed accord

ing to Adams's designs allowed the user to observe what Louis Joblot had 

discovered with his own microscopes.27 

Adams made several alterations to the face on the animal's back. The 

large dark eyes now look straight at the beholder; no more than a patch 

of fuzz remains of the moustache. Yet the new image retains enough 

of the original's features to identify it as a copy. In this picture, too, the 

intricate face-like dorsal maculation contrasts strikingly with the pau

city of detail in the rest of the animal's body: the draftsman focused his 

energies on capturing the human facial features, whereas the depiction 

of the larva is otherwise fairly desultory. The image makes it look like 

a vase-shaped head to which the animal's actual head and extremities 

have been loosely attached. 

Whether it is indeed a copy or instead based on microscopic observa

tion inspired by the foregoing atlases, the image of the face on the larva's 

dorsal plate also shows up in L'exercise du microscope (17 54) by Francis 

Watkins (1723-1782),28 where it appears amid "other Animalcules" 

the author had harvested from infusions of lemon flowers, oak bark, or 

antimony (fig. 6, bottom). In his sketchy visualization, Watkins adopted 

the basic shape and primary features of the face, though the beard has 

now completely vanished. Once again, details of the depiction of the face 

such as the wide nasal wings and the two furrows creasing the forehead 

suggest the earlier images no less than the basic shape of the animal. 

The Pictorial Mycelium 

The study of historical atlases of microscopy suggests that the scholar's 

gaze through the instrument is rarely, if ever, unaffected by traditions. We 

should not assume that a practitioner of microscopy has had no visual 

information concerning the insights the device will enable him to gain 

when he first peers into the instrument. On the contrary, such images play 

a major role in generating interest in the microscope in the first place; once 

assimilated, they form a considerable part of the scholar's competence. The 

more "invisible" an object is, the more difficult it is to identify it repeatedly 

and uniformly, the more room it leaves for a tradition of specific micro

scopic images. The discovery of something new, that is to say, is based on 

previous familiarity with what is already known. That has consequences 

both for the need to normalize instruments and for the normative defini

tion of standardized procedures of preparation and imaging techniques. 

The imagery of a research area is accordingly a product not only of the 

capacities of the instruments and the prerequisites and limitations of their 

employment but also, and in connection with these tools, of theoretical 

predispositions, as the interplay of worms seen in observation, theoreti

cal premises, and deceptive optical phenomena illustrates. Individual 

images, moreover, actively intervene in observations and the transmis

sion of knowledge; they may make structures emerge from the realm of 

the invisible-like a face on a larva's back-that prove strikingly durable. 

The concrete image in the natural sciences, then, must not be considered 



in isolation; we must conceive it instead as a sort of node in which these 

many factors intersect, imparting to it the dynamism of the various fields 

that conditioned its genesis. 

Natural-scientific visualization, we might say, embodies the totality of 

these formative conditions. The preparation procedures and the processes 

of consensus-building that tie a community of scientists together and 

ultimately lead to the emergence of doctrines and the creation of atlases 

are likewise an elementary constituent of their form. All the fields I have 

mentioned must therefore be regarded as part of the concrete visual prod

uct. Taken together, these factors are what should properly be addressed 

as the actual composite pictorial body. The concrete image, conversely, 

is a "surrogate," filling the blank of the composite body that cannot be 

represented as such, which we may call the pictorial mycelium (fig. 7). I 

borrow this term from biology, where it describes the organization of 

fungal organisms: the fungus, properly speaking, grows underground and 

initially remains invisible before forming the fruiting bodies that, consid

ered separately, are commonly known as "mushrooms." 
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The pictorial mycelium similarly encompasses the totality of the con

ditions determining the production of an artificial image. That includes 

the conditions of instrument-aided visibility as well as the phenomena of 

shared perception, and hence the procedures a scientific community relies 

on to arrive at consensus on insights to be integrated into the canon. The 

chains of images discussed in these pages likewise constitute an attractor 

in this ensemble, one whose emergence is interwoven with the totality 

of the other conditions influencing the genesis of imagery. The concrete 

image, that is to say, is two things at once: a concrete graphic product that 

may have its own claim to physical presence and an index of the under

lying pictorial body, a composite that comprises the conditions of its 

genesis in their entirety. 
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FIG. 7: Schematic illustration of the pictorial 
mycelium. Illustration by the author.© Stefan 
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