CHAPTER TWELVE

Photography and the
Making of Modern Science

JENNIFER TUCKER

The term “scientific photography” often invokes a familiar list: dazzling iconic photographs
of scientific phenomena—stars, X-rays, bacteria, the moon. Scratch beneath the surface,
however, and a more complex picture emerges of the subjects for the study of science and
photograph. The subject is quite as likely to include photographs of unfamiliar science
experiments, visual documents of scientific expeditions, portraits of scientific teachers
and students, series of slides used for projection for the purpose of scientific education,
photographs of specimens in museums and police departments, scientific photographs used
in social and political activism, and images (such as spirit photographs) that circulated for
a time as part of counter-science movements, challenging scientific heterodoxies. Their
study has, in turn, helped to broaden historical perspectives about the sciences and their
integration within a variety of different professional and everyday settings.

This chapter considers some of the critical questions that have been most visible
since the 1970s in the study of photographic practices in the history of the natural
sciences. Today, the domain of study on photography and science incorporates several
distinct but overlapping fields, from the technological histories of photography, to the
role of photography in scientific exploration, to the employment of scientific imagery
in other sociocultural contexts, to the wide range of subject-specific scholarly debates
that surround virtually all such visual conventions and practices. The material and
social traces of photographs made in the scientific quest to document the world may be
found today partly in “the historical and disciplinary dynamics that surrounded their
production; the collecting practices of librarians, archivists, and corporations; and the
archives they inhabit” (Mitman and Wilder 2016: 2). Taken as a whole, this body of work
has generated innovative understandings about how scientific meanings are generated
through photographic production, circulation, interpretation and, above all, debate
(Kelsey 2007; Wilder 2009; Helmreich 2016; Mitman and Wilder 2016). Where once
scientific and technical photography were marginalized in histories of nineteenth- and
twentieth-century photography and science, studies over the past two decades have
provided strong empirical foundations and critical frameworks for renewed histories of
the role of photography in scientific investigation, from the early nineteenth century to
the present.

What were the historical conditions of production and circulation? How were
photographs used, interpreted, and, later, reinterpreted by others? What epistemologies
authorized (or undermined) photography’s uses? What sorts of meanings did photography
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compel, for which viewing audiences, and with what results? What is a “scientific”
photograph? What counts as “science” in any given historical time or place? After a
brief survey of some leading studies in this field, the chapter sketches current and future
directions for research.

MATERIAL AND SOCIAL TRACES OF
PHOTOGRAPHY IN SCIENCE

From the start of their entanglements, photography and science were united through
their common roots in the physical and natural sciences: photography was both an art
and a science (Snyder and Allen 1975; Jenkins 1987; Schaaf 1996; Thomas 1997; Barger
and White 2000; Elkins 2008; Wilder 2009; Pinson 2012; Helmreich 2016; Pichel
2016). The very representation of scientific objects in pictures, the use of photography
to detect and measure phenomena, and the development of photography as a science
drew upon material and intellectual forms of knowledge, from chemistry to optics to
physics. Furthermore, contemporary artists have long addressed science as a focal point
for their art, through their incorporation of scientific photographs into art institutions
or art market; the investigation of scientific iconography in art; and the use of scientific
concepts, such as observation experiment and archiving) in their making of art (Geimer
2002; Elkins 2008; Wilder 2009: 102).

Yet from its earliest days, the reckoning of the importance of photography to society
was also reckoned in terms of its contribution (not merely its indebtedness) to science.
In 1839, for example the astronomer Frangois Arago, director of the Paris Observatory,
predicted astronomical applications for Daguerre’s new process, and advocated its use
to obtain an improved map of the moon (Tresch 2007). The French chemist J. L. Gay-
Lussac echoed Arago’s enthusiasm, declaring boldly that same year that photography
promised to lead to scientific progress:

[TThrough Monsieur Daguerre’s invention physics is today in possession of a reagent
extraordinarily sensitive to the influence of light a new instrument which will be to
the study of the intensity of light and of luminous phenomena what the microscope
is in the study of minute objects, and it will furnish the nucleus around which new
researches and new discoveries will be made. (Quoted in Darius 1984: 11)

As the acute and prescient lithograph, La Daguerréotypomanie, by the French painter
and lithographer Théodore Maurisset, highlights (Figure 12.1), warnings about the
potential for social disorder and upheaval also stressed the new medium’s potential for
revolutionizing the very foundations of knowledge.

By 1860, British photographer F. F. Statham wrote that “To give a just and accurate
idea of all that photography has done for science would be to write anew the whole history
of the art” (quoted in Darius 1984: 11). Editors of photographic trade journals, because
they were exposed to a broad cross-section of early users of photography, recognized the
complexity of networks of technology and the arts. In 1864, a review proclaimed that
despite the camera’s impact on art, “It is to science ... that photography, the child of
science, renders, and will unceasingly render, the most valuable aid,” adding that:

There is scarcely one in the whole list of sciences which is not largely indebted to it.
Astronomy and microscopic observations have benefited singularly from the increased
accuracy that has been secured. It is a boon of enormous value to be able in any instance
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FIGURE 12.1: Théodore Maurisset, La Daguerreotypomanie, lithograph, 26 X 35.7 cm,
December 1839. J. Paul Getty Museum.

to eliminate that fruitful source of error, the fallibility of the observer. Photography
is never imaginative, and is never in any danger of arranging records by the light of a
preconceived theory. (Quoted in Darius 1984: 11)

The French astronomer, P. J. C. Janssen argued in an 1888 speech that photography was
useful to science not only because it promised (in theory, at least) a neutral, mechanically
objective record, but also because it was able to conserve and propagate images for many
other viewers—a point that the critic Walter Benjamin would later develop in his 1936
essay “The Work of Art in the Age of Mechanical Reproduction.” Janssen wrote:

The sensitive photographic film is the true retina of the scientist ... for it possesses
all the properties which Science could want; it faithfully preserves the images which
depict themselves upon it, and reproduces and multiplies them indefinitely on request;
in the radiative spectrum it covers a range more than double that which the eye can
perceive and soon perhaps will cover it all; finally, it takes advantage of that admirable
property which allows the accumulation of events, and whereas our retina erases all
impressions more than a tenth of a second old, the photographic retina preserves them
and accumulates them over a practically limitless time. (Quoted in Hannavy 2007:
12535, italics added)

Furthermore, almost immediately after its invention, the camera was being described
as a “servant” of science, in part because it could perform such a wide variety of different
tasks within the natural sciences. The author of “The Art Question” in Photographic News,
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published in 1872, described photography as “handmaid of the visible world,” while in
an essay titled “What Photography Does for Science,” published in 1882 in the British
journal the Photographic News, a photographic correspondent narrated the evolution of
photography’s role, from tool of discovery to routinized instrument of everyday science,
explaining the transition as one from “upper-servant” to “handmaiden” (terminology of
domestic service with which many of its middle- and upper-class readers were familiar):
“Fifteen years ago she [photography] was a species of upper-servant performing valuable
services enough, but rather of a light order. To-day she is a maid-of-all-work, put upon,
on every occasion, to discharge all sorts of functions, whether manual or high-class.”
Where nature had once been “fugitive,” wrote Joseph Auguste Belloc in the Photographic
News in 1858, it was now “subservient to our will.”

Scientific and medical atlases, illustrated with photographs and other images, were
a prominent means for disciplines to educate the next generations of practitioners and
present a consolidated (if limited) picture of their objects of empirical study (e.g., stars,
bones, fossils). As Daston and Galison (2007) explain, scientific atlases were vitally
important in defining historically changing regimes of epistemic virtues to which scientists
were encouraged to aspire (see Figure 12.2 for example). Yet in practice, photographers

FIGURE 12.2: Edward Emerson Barnard, A Photographic Atlas of Selected Regions of the Milky
Way (Washington, DC.: Carnegie Institution of Washington), 1927. Plate 4.

9781474242202_txt_rev.indd 238 @ 7/27/2019 9:31:47 PM



®

PHOTOGRAPHY AND THE MAKING OF MODERN SCIENCE 239

and scientists also negotiated and, importantly, contested—the prescriptive meanings
of photography through other, less expensive media, such as correspondence and
conversations, and even in the burgeoning technical literature aimed at amateur and
professional photographers.

Not only were inventors and scientific experimenters among the shapers of
photographic processes, they were among the very first individuals to create historical
narratives about scientific photography. Eager to situate the new medium in relation to
longer artistic and technological traditions, the earliest histories of photography quickly
acquired a set of historical narratives. These, and other, scientific experimenters promoted
an image of the new medium of photography as a scientific tool, an aspiration that carried
with the new medium as photographic technologies and processes spread quickly around
the world (Elkins 1995; Pinney 1997; Peterson and Pinney 2003; Thompson 2012).
Nineteenth-century journals such as the Photographic News frequently published reports
of the use of photography in various domains of scientific exploration as photography
became a large outlet for artistic and scientific works of all kinds, across a range of
social backgrounds and creative settings. Technical journals, too, informed members of
scientific communities about possible uses of photography in research or teaching, giving
suggestions for scientific applications, such as high-speed photography (Lawrence 1941).
Scientific publications are, therefore, an important and often neglected source for early
historical accounts of photography.

These and other studies reveal the existence of extensive historical sources for the
study of the relationship between science and photography. Primary sources for the study
of photography and science include a rich and in many ways barely explored range of
laboratory and field books, material apparatus, correspondence, patents, and scientific
publications.

CRITICAL APPRAISALS OF SCIENCE AND
PHOTOGRAPHY

The 1970s and 1980s were pivotal decades for new theoretical and historical approaches
to the study of visual representations in the natural sciences more generally. These years
saw the publication of several new historical books about photography’s role in science.
Biographies and books focused on the work of individual photographers began to appear,
many of them revealing photographers as “men of science,” with intellectual interests
in the natural sciences which spurred their photographic work (Arnold 1977; Schaaf
1996). At the same time, histories of photography frequently included chapters about
scientific work (which, however, sometimes also had the effect of leaving unexplained
and unquestioned the categories of “scientific” and “unscientific” practices).

The beginnings of major collections of scientific photographs for preservation,
exhibition, and historical analysis, often in museums, also date from around this time.
One of the first new exhibitions about photography in the sciences opened to the public
at the Science Museum in London in 1984 under the name Beyond Vision. As its curator,
Jon Darius explained (1984: 6), “It was the inauguration of a new museum—the National
Museum of Photography, Film, and Television—which lit the fuse leading to Beyond
Vision.” Darius added that the book and the corresponding exhibition

can claim with some justice to be the first of their kind ... Of course scientific
photographs have been collected in books and displays on many previous occasions for
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the edification, amusement, even bewilderment of the public. The images are usually
selected either to illustrate the range and power of a tool or technique wielded by
the scientific photographer (electron microscopy, for instance) or else to dazzle the
viewer with aesthetically pleasing shots of balloons at burstpoint, heat maps of the
body supernova remnants in blazing colour and so forth. (1984: 6)

“It is high time,” Darius added (1984: 6), “[that] we expand our narrow vision of
photography to allow for the incursion of more recent technologies”—especially the rise
of new digital photographic technologies, which began around 1957, when the first digital
image was produced on a computer and a rotating drum device was created allowing
images to be scanned. Darius further explained that his book was about photography
that was “scientific” in that it provided information inaccessible to the naked eye. Beyond
Vision therefore began to push the boundaries of what was considered reliably to be a
proper “photograph” (which Darius left open for interpretation)—foreshadowing debates
today over what is truly considered “photography” in an era witnessing the multiplication
of new reproductive digital media.

Some of the early work on the complex relations of photography, science, and vision
drew strongly on Foucauldian themes (Foucault [1966] 1994, 1975). Foucault’s work,
and its reinterpretation by subsequent historians, influenced studies of the role of imaging
techniques in science and their theoretical underpinnings in a number of ways. The idea
that the coupling of evidence and photography was bound up with the emergence of new
institutions and novel practices of observation and record-keeping (in modern factories,
prisons, the police, schools, public health departments, for example) resonated with
scholarship in the history of science that was focused increasingly on the disciplinary
practices of field and laboratory ways of seeing. In contrast to previous studies that had
tended to define science in universal terms, often focused on a linked series of great
individual discoveries, historians of science began to see science as a phenomenon that was
best understood as the site of historically specific material and social practices (Hacking
1986; Haraway 1988; Tagg 1988: 5; Schaffer 1998). Foucault’s “field of vectors” and
“interplay of exchanges” as well as Latour’s imaging of “matrices, networks, and loops”
were concepts that underpinned new studies about the conditions of science (how, for
example, communication and exchanges in science worked; who participated, and what
terms, etc.)—how, specifically, the authority of scientific explanations entered the arena
of debate. Photography was seen as part of how institutions’ local cultures facilitated
the emergence of robust facts and instruments from fragile experiments (Daston and
Galison 1992; Rothermel 1993; Pang 2002; Tucker 2005). These and other studies were
generally developed, furthermore, not as specific contributions to the advancement of
knowledge about the history of photography per se, but instead as part of a larger project
in the study of science as culture. By at least the 1980s and 1990s, then, science was
being seen by many historians as a cultural form, that is, as enacted in spaces that were
largely co-extensive with other forms of activity. The concept of “contact zones” (Pratt
1992) and “open fields” (Beer 1996), for example, were helpful for framing scientific
work and the material and cultural exchanges that it required. Photography and science
were, furthermore, both implicated in what Foucault called the “constitution of subjects”
(the making up of the subject): “We should try to discover how it is that subjects are
gradually, progressively, really and materially constituted through a multiplicity of
organisms, forces, energies, materials, desires, thoughts, etc.” (Foucault 1980: 97).
Nineteenth-century modernity was increasingly seen by historians as being “inseparable
from the way in which dispersed mechanisms of power coincide with new modes of
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subjectivity,” wrote Jonathan Crary (1992: 15), “detailing a range of pervasive and
local techniques for controlling, maintaining, and making useful new multiplicities of
individuals.” Photography (and also cinema) were part of a broader tendency in society
toward the technological surveillance, management, and physical transformation of the
individual body and the social body, leading to new ways of looking at the everyday
practices of scientific and medical imaging that people encounter in clinics and hospitals
(Cartwright 1995). The extension of human powers of observation through the agencies
of technologies such as photography had contributed to the collapse of classical models of
vision, or “a transformation from classical theories of vision as something mechanical and
capable of abstraction from the body (exemplified by the camera obscura), to modernist
notions of perception as a process characterized by temporal flux and embedded in a
physical body” (Jones and Galison 1998: 20). Yet to a greater degree, perhaps, than in
many other historical specializations (including photography studies), historians of science
tended not to focus, in particular (or exclusively) on Foucault’s interest in state power
as it related to science; on the contrary, there was interest in how scientific institutions
produced new paradigms, identities, and forms of authority.

Historians of science generally agree that the problem of visualization lies at the
heart of the scientific enterprise and its public perception. With the rise of science and
technology studies, scholars began studying material practices (including photography) as
part of the transduction of scientific meaning—a move which had far-reaching effects for
the history of photography and the way that histories of science were written. In contrast
to the way that photographic and other visual representation are sometimes glossed over
by other kinds of historians, historians of science and technology generally embraced
the study of photography and other visual practices as offering insight into “science-
in-action” (Latour 1988), even as they disagreed over how photographs were to be
approached: they agreed that photographs mattered. One of the important contributions
of the history and philosophy of science to the study of photography was in its insistence
on the importance of studying material and social practices, and not merely abstract
scientific theories separated from practices. In many studies, the power of the language of
images was scrutinized as part of the study of practice.

Key terms and focal points of interest surrounded the uses of photography as a
“witness” in science, with all the issues that raised for understanding the cultural
meanings of objectivity and subjectivity and the construction of scientific authority more
generally. This work was partly stimulated in the context of debates that were generated
by physicist Thomas Kuhn’s influential work, The Structure of Scientific Revolutions
(1962), which challenged the prevailing view of so-called “normal science,” and called
for an epistemic model which helped account for how radical changes occurred in the
sciences. Observation, experiment, and issues of authority were points of critical analysis
that anticipated later trends as historians of science sought to understand historically how
scientists communicated with each other using visual technologies of all kinds (Rudwick
1976; Cartwright 1983; Hacking 1983; Lynch 1985). Theoretical and conceptual
debates over problems of objectivity, precision, and accuracy powerfully informed critical
examinations of photography’s seeming capacity to serve as an impartial extension to
(and even as a surrogate for) the human scientific eye. Visualization could not, on this
analysis, be reduced to perceptual processes because they are always and inevitably bound
up with material culture and inscriptions.

At the heart of the so-called “science wars” were contrasting understandings of
scientific image practices: in the context of a vigorous debate over whether scientific
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knowledge proceeded through a linear increase in truth and understanding, “objectivity”
became a fighting word (Daston and Galison 1992). Scientific photographs moved to
the center of this wider debate: were images of pure intellectual discovery, or artifacts
of socially constructed knowledge? (Shapin and Schaffer 1985; Lynch 2005; Coopmans
et al. 2014). A field-defining set of essays about science and visual language published in
1992 both historicized cultural meanings of objectivity and emphasized the importance
of scientific images as objects of study in the humanities (Cartwright 1992; Daston and
Galison 1992).

The very definition of objectivity was shown to be historically changing and associated
with different formulations of knowledge, vision, and the scientific self, with “mechanical
objectivity” a scientific ideal borne out in practices only in the mid-nineteenth century
(Daston and Galison 1992, 2007). Atlases and the images reproduced within them became
seen as a particularly salient source of evidence because, Daston and Galison argued
(2007: 48, 10), they registered new epistemic fears and virtues “more explicitly and
forcefully” than many other visual sources, and served as descriptive guides to idealized
scientific identities or personae. Photography’s role in science, in this methodology, is
approached by studying epistemic virtues and prohibitions in the moral economy of
scientific representation. The virtue of mechanical objectivity emerged hand-in-hand with
the appearance of a “certain kind of willful self” that was prone to impose hypotheses on
data; photography, in this account, was ushered in partly because it seemed to embody
the distinctive brand of late nineteenth-century pictorial objectivism to which many
natural scientists increasingly aspired (Daston and Galison 2007: 37, 174). Porter (2008)
and Tucker (2008) extend and critique this discussion.

Works on vision thus consolidated an approach of integrating an analysis of bodies,
technologies, and vision still evident in photographic studies today. The new focus on
notions of objectivity and the ideal of scientific selthood opened new ways of seeing
the work of scientific communication. In exploring these, and other, questions, scholars
demonstrated how the effort to find objective, mechanical measures of social difference
proliferated in the period of mechanical objectivity: the same period that saw the
formulation by scientists of new concepts of sex, class, and “race,” as Western science
and medicine analyzed, configured, and regulated the human body (Haraway 1990;
Jordanova 1993; Cartwright 1995; Tobing Rony 1996; Poole 1997; Smith 1999, 2004;
Hamilton and Hargreaves 2001; Tucker 2006). The role of photography in the self-
fashioning of the scientist as a public figure also has been shown to be an important and
often neglected part of the story of the rise of contemporary science (Fox and Lawrence
1988; Jordanova 1993; Shapin and Schaffer 1985; Browne 2009; White 2011; Belknap
and Defrance 2015).

Above all, the findings of this research led to the recognition (now accepted among
historians of science) that visualization within the sciences is not a single kind of practice
or practices. The concept of the “black box”—a metaphor borrowed from cybernetics
denoting a piece of machinery that “runs by itself”—became widely used in science and
technology studies of photography after Latour used photography as a leading case in his
1990-essay—PrawingThingsFegether;2 in which he cited Reese Jenkins, the author of
the 1987 publieation mages and Enterprises: Technology and the American Photographic
Industry, 1839-1925. Latour {4994 d Jenkins’s example of the simultaneous invention
of the Kodak camera and the mass Q ket for amateur photography in trying to explain
why technology is such an enigma for social theory—showing that the domination of the
Eastman company was visible only at the end of the process (see also Eatous 1987).
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The concept of “boundary object” was introduced to describe information such as
specimens, field notes, drawings, photographs, and maps that were used in different ways
by different communities. While objects might have “different meanings in different
social worlds,” their structure is “common enough to more than one world to make them
recognizable, a means of translation” (Starr and Griesemer 1989: 387).

Works like these, focusing as they do on the complex historical meanings of social
practices surrounding the making, viewing, and circulation of images, have great
potential for future studies of photography and science. They promise to advance the
subject of scientific photography beyond the previous focus on individual photos and
their discoverers, and to lay groundwork for future work on scientific photography.

The rise of anthropological, sociological, postcolonial, feminist, and critical race
studies approaches to photography has also shaped the historical and contemporary
study of photography and science (Rose 2012, 2016). Donna Haraway’s book, Primate
Visions, for example, examined the way in which wildlife photography was an integral
part of systems of scientific knowledge, gender, and race (1990: 41-6). Focusing on the
American biologist and conservationist Carl Akeley, Haraway (1990: 42) suggested that
he perfected the narrative tool of photography, advising that his practice of photography
“was suspended between the manual touch of sculpture, which produced knowledge of
life in the fraternal discourses of organicist biology and realist art, and the virtual touch
of the camera, which has dominated our understanding of nature since World War IL.”

Critical studies of colonial photography offered breakthroughs in photographic
criticism and theory, showing the need to study the circulation of photographs around
the world, and in various colonial and postcolonial contexts of scientific exploration
(Coombes and Edwards 1989; Edwards 1994, 2001; Pang 1994, 2002; Tobing Rony
1996; Pinney 1997; Ryan 1997; Peterson and Pinney 2003; Belknap 2014, Hall 2017).
Elizabeth Edwards (2014: 173-4) challenged the way that many studies of colonialism
and photography uncritically aligned photography and the rise of the nation-state, often
even assuming, rather than demonstrating, a causal relationship between photography,
collecting, and state and colonial power. Within colonial systems, she pointed out, modes
of governance were “messy” and often indeterminate; moreover, photographs were not
just simply “representations” but sets of material practices which were “entangled with
the practices of governance through complex and sometimes ambiguous demands made
of them to ‘perform’ information in ways that inflect larger governmental practices”
(Edwards 2014: 174).

The expansion of interdisciplinary work in this field means that important findings
are found in works that do not announce themselves as studies of photography but
rather, are part of scientific biographies, institutional histories, or historical studies of
scientific controversy, among other topics. A new body of interdisciplinary work on
science and photography has arisen, for example, that continues to address enduring
topics of interest among historians of science, such as instrumentation, art and artifact,
evidence, objectivity, trust, material practice and circulation, and institutional practices.
This view of photography (as messy and entangled in practices of institutions and
governments) is also one that was increasingly shared by many historians of science
after the 1990s (Pang 1994; Tucker 2005; Coopmans et al. 2014). Local studies of
material exchange, exhibition and display, and the politics of seeing are now a primary
focus in new studies of scientific photography. Studies have considered, among other
topics: how photography was used to record movement that revolutionized our way
of visualizing time and motion (Braun 1992); the impact of Fox Talbot’s pioneering
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work in myriad scientific fields (Brusius, Dean, and Ramalingam 2013; Klamm 2016);
the significance of Alphonse Bertillon, Francis Galton, and Etienne-Jules Marey in
problematizing photography’s orientation to what the human eye sees (Ellenbrogen
2013). New work on Eadweard Muybridge, who photographed animals and nudes for
scientific study, offers a new way of looking both at the linkages between photography
and modernity in the context of the rise of university-based scientific patronage
(Gordon 2015), while the role of photography in the naturalist Charles Darwin’s work,
meanwhile, has been explored in works that yield new insights into the history of the
emotions (Browne 2009; Prodger 2009; White 2011). Such studies have informed and,
in some cases, transformed how we traditionally think about the sciences as entangled
with developments in the history of photography.

PHOTOGRAPHY AND THE SCIENTIFIC DISCIPLINES

Studies of scientific photography continue to have a strong focus on individual scientific
disciplines, particularly in the fields of medicine, astronomy, geology, and anthropology.
Stimulated perhaps by the rise of interest in environmental history, the study of
photography in geology, meteorology, and natural history is a particularly fast-growing
field for research, extending studies of photography from the laboratory to the field and
incorporating insights from the discipline of art history, with its longstanding interest in
landscape painting and photography (Thomas 1997; Keller 2008: 19-35).

Studies of astronomical photography have traditionally been—and remain—a leading
site for work on scientific photography (Vaucouleurs 1961; Warner 1967; Schaffer 1988;
Rothermel 1993; Pang 1994, 2002; Bigg 2008, 2011, 2015; Becker 2011; Kessler 2012;
Vertesi 2015). These and other works have explored the making, use, and exhibition
of photographs as historical records of the sky and celestial phenomena, challenging
the idea that images were simply traces of nature in any simple or straightforward way.
Their work offered new frameworks for understanding the ways that photographs were
used in conjunction with drawings and other representational tools. As Pang suggested
(2002: 92), “Victorian astronomers worked in a period in which printing technologies
flourished, debates over the merits of drawings versus photography were rampant, and
the standards by which originals and reproductions were judged were in flux.” They and
others also innovated in the way that they pursued the importance of situating scientific
photography in print culture more generally. Good reproductions had to be realistic,
detailed, and made in a fashion that was trustworthy (Schaffer 1992). Producing pictures
for one’s colleagues required deciding how field-produced drawings and photographs
should be copied, negotiating access to originals with astronomers and expedition
sponsors, and making the process subject to public testimonial and approval. Pictures, on
this account, had to be “built up,” and photographers (no less than other image-crafters)
went into the field with ideas about constructing practices that would let them get around
the constraints of their technology (Pang 2002: 92-120).

Medical photography has benefited from new archival findings and digital repositories
making more medical photographs available for study than before (Fox and Lawrence
1988; Gilman 1988; Lalvani 1996; Kemp 1997; Naruyama and Ishida 2004). Histories
of X-ray photography, for example, have long delved into issues of scientific controversy,
evidence, practice, and professionalism (Knight 1986; Howell 1991). There has been a
growing interest too, over the past couple of decades, in works that explore the nature
and significance of so-called photography of the “invisible” or “subvisual” across different
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disciplines, from physics to meteorology to spiritualism (Darius 1984; Gunning 1995;
Tucker 2005; Barger 2015).

Studies of photography and science are not merely situated in the history of science,
however; they have also made important potential contributions to examinations of art,
evidence, documentary traditions, legal affairs, national and international institutions,
business history, animal studies, studies of religion, gender and sexuality studies,
and critical race studies, among others. Exciting new research directions in science
and photography are being sketched out, for example, in works that focus on digital
photography (Halpern 2015; Vertesi 2015) and environmental history (Mitman 1999;
Dunaway 2015) among others. Photography has become a site for critical reflections
on scientific “styles” (Pauwels 2005; Kelsey 2007; Coopmans et al. 2014; Bredekamp,
Dunkel, and Schneider 2015; Mitchell 2015). Portraiture has been a fruitful site for
exciting new work in the field of science and photography that sheds light on the question
of scientific identity of practitioners (Jordanova 1993; Knight 1996; Browne 2009; White
2011). The critical study of photography’s role in surveillance and information society is
a subject of interest (Gross, Katz, and Ruby 1988; Weil and Snapper 1989; Finn 2001), as
is the study of photographs as scientific evidence in the practice of law (Mnookin 1998;
Feigenson and Spiesel 2011; Tucker 2016).

SCIENCES AND PHOTOGRAPHS IN EVERYDAY LIFE

To return to the opening reflections, one often thinks of science photography in the
context of the lab, exploration, discovery, and so on. Yet scientific photographs were also
deployed, circulated, and consumed (and disputed) in popular culture. Moving forward,
therefore, future studies of the relationships between photography and the sciences
must continue to forge new understandings of the relationships between photography
and science beyond the laboratory, in the myriad settings beyond the field and the
laboratory where scientific photographs were made to do work: for example, in forensics,
advertising, teaching, and communication and investigation activities. By forging new
understandings about the historical conditions and processes through which new forms
of knowledge arise and are legitimatized in the first place, such approaches can lead to
new ways of thinking about science and photography (Tucker 2012b, 2014; Heiferman
2016; Mitman and Wilder 2016).

Among the variety of rising topics that are currently being studied that may be included
in this category are investigations of the use of lantern slides for scientific gatherings
and instructional settings, as scientific education expanded and often stressed direct
study of objects over “book knowledge” (Thomas 1997; Lightman 2000). Figure 12.3
is one example. Periodicals have been studied for knowledge of how photography of
natural phenomena was deployed for mass readerships (Lutz and Collins 1993: 11;
Ryan 1997, 2013; Belknap 2016). Studies of metaphors of science and medicine in
photography highlight the cross-fertilization of language and technologies (Sheehan
2012), and studies of science as a business puts the analysis of capital and labor at the
center (Tucker 2012a).

Relevant here, too, are studies that build upon, and extend, explorations of the
“biographies of scientific objects,” which question “how a heretofore unknown, ignored,
or dispersed set of phenomena is transformed into a scientific object that can be observed
and manipulated” (Daston 2000: 5). Historians of science and photography may also
make new findings by investigating how and why photographs “travel” in the company

9781474242202_txt_rev.indd 245 @ 7/27/2019 9:31:47 PM



®

246 THE HANDBOOK OF PHOTOGRAPHY STUDIES

| @/@@@3&%@’%@%
SRR
i e g B e S e T
: e
{D ; -,g‘ -z.
| 3 € Ty e
MODERN ART o
‘H‘a’rb be shownr 8' i
y R Qb 18 L
ey '—r; ¥ Tl_l_
\ ;L AAEe .' ‘ (_\ ) iﬂ;@ // :
i1/ it 1l f I |

HENRY KILLAM ESQ, i |

‘ ‘/\\’, the Residevce of
e &8 '(DoosLee Sy ., Ylew.\gcwc\v.' ?

FIGURE 12.3: Program for a tableaux or lantern-slides entertainment (front cover), 1878,
lithograph printed in brick red ink on wove paper. Davison Art Museum, Wesleyan
University (CT).

of other images; for, by studying the way photographs circulate, we may learn about
many new aspects of their “character and means of production” (Howlett and Morgan
2010: 28).

The photograph shown in Figure 12.4, for example, draws our attention to the myriad
creative uses of scientific photography. The greatly reduced illustrations, made for an
advertising pamphlet around 1935, show the use of photomicrographs in promoting
national commercial products in the United States. Made by the American scientific
photographer Philip O. Gravelle, who worked with national advertising campaigns during

9781474242202_txt_rev.indd 246 @ 7/27/2019 9:31:50 PM



®

PHOTOGRAPHY AND THE MAKING OF MODERN SCIENCE 247

Waterman’s

seadle this MIERTSEOPE TEST for you

fo Aoving Chodat I Creom

PHOTOMICROGRAPHS  TELL
THER OWN STORY..

Washable~
this lustrous white paint
handsome as the fincst enamel * «

Greatly reduced illustrations of Mationally Advertised Products showing the use of Gravelle Photomicrographs.

FIGURE 12.4: Photomicrographs by Gravelle in a printed promotional pamphlet showing
nationally advertised products (Eberhard Faber), c. 19335. Staten Island Historical Society,
New York.

the early decades of the twentieth century, they bring into focus the intricate links that
connected microscopic optics, scientific realism, photography, amateur nature study,
and the worlds of commercial advertising and manufacturing interests in the 1920s and
1930s. Gravelle was a popular scientific celebrity whose innovations with camera and
microscope received wide coverage both by police departments and in the popular press.
A pioneer in the use of magnification, dyes in negatives, and polarized light to make
photographs of microscopic phenomena, he was also a prominent nature photographer
and the first non-English scientist to win, in 1923, the prestigious Barnard medal from
the London Photographic Society: the highest achievable honor in photomicrography at
the time. Gravelle’s photographs of microscopic phenomena, which graced hundreds of
glossy corporate print advertisements during the late 1920s and 1930s, pioneered new
modalities of photography in American advertising. They help us see how photographs may
be construed as scientific, not merely by how they are deployed in scientific investigation,
but also because of the specific ways in which they are circulated and consumed within
popular culture (Tucker 2012b).

Generally speaking, photographic studies have a long way to go to address the
persisting problem that historians too often make, of assuming, or taking for granted,
that the boundaries of science in the past were clear to practitioners when, in fact, what
has counted as properly scientific knowledge is continually negotiated and evolving
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as new fields emerge and rival forms of knowledge are disputed. Photographs were not
merely used iz science; their employment helped demarcate, and sometimes confuse, the
very meaning of “science” in a given place and historical period. In fact, the majority
of leading histories of science today argue that the forms, demarcations, and contours
of knowledge were shifting and continually contested and reformed. As photographic
studies and historical studies of science travel together more, we can expect many more
studies than heretofore about alternative and contested forms of scientific knowledge.

NEED FOR HISTORICAL CONSERVATION

Innovative methods and topics promise both to advance empirical research and to extend
our understanding about the relations between science and photography. There is an
especially strong and compelling need for more work on photography and the historical
development of scientific cultures across the globe beyond the US and Europe.

Moving forward, however, one of the biggest challenges facing scholarship about
science and photography will be collecting and conserving sources. Historical scientific
photographs face a dual stigma when it comes to conservation: they are neither “fine art”
(worthy of collection in art museums), yet neither are, in most cases, exemplary science
(e.g., iconic forms). For instance, “the vestiges of the documentary impulse are still found
everywhere: in storage freezers of scientific laboratories and natural history museums,
in the attics and basements of private homes, in the archives of libraries and museums,
and on websites, ranging from Archive.org to Youtube.com” (Mitman and Wilder 2016:
1-2). But even once they are preserved, the vast majority of scientific photographs—to
the extent that they survive at all—are often organized in ways that make them hidden
to the researcher, for photographs made for scientific purposes often are unattributed or
attributed in ways whose context has been lost. Individual photographers in the sciences
did not establish their authorship of the images in some of the conventional ways that
are familiar to fine art photographs that had a commercial market. There is a tendency to
view individual scientific images or their collections as exemplifying “old” (and, therefore,
irrelevant) science—and not worth preserving.

Museums continue to be an important site for collection, preservation, and circulation
and public interpretation of materials—and much important critical work on photography
and scientific archives emerges from this site (Thomas 1997; Keller 2008; Morton and
Edwards 2012). These have looked at a variety of uses of photography in science, “from
the official announcements of the medium’s invention in 1839 to its maturation as an
industrialized process by the end of the nineteenth century” and considered “what it
meant to ‘see’ photographically” (Keller 2008: 20). Keller (2008: 20) urged that, “It
is crucial to point out that neither science nor photography can be considered a fixed
or monolithic category during this formative period. In order to fully understand these
pictures and the issues that surrounded them, we must not only attempt to recover the vast
conceptual distance between ourselves and the nineteenth century, but also acknowledge
the important changes that occurred between the early 1800s and its later decades.”

Historical research on scientific photography also could benefit greatly from greater
collaboration among archivists and academic scholars. More collaboration and partnership
among scholars and curators are necessary to ensure that photographic collecting does
not occur in the field of fine arts, alone (or primarily). Historical research on scientific
photography may also benefit from the development of studies that focus not so much on
individuals or particular photographs, but on the use of photography and photographs
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by institutional cultures such as the Royal Society, the American Association for the
Advancement of Science, and the like.

CONCLUSIONS

Over one hundred and fifty years after its invention, the practices of science and
photography still afford an excellent vantage point from which to consider more
generally the historical uses of photography. From a comparatively small field of study
focused on a small handful of inventors and applications in the laboratory and field, the
study of the changing historical relations between science and photography has grown
into a rich body of work about the forms that scientific images take, what they reveal,
how they transform the disciplines they serve, and the lives they influence. Extensive
new research has also been done on the epistemological underpinnings of photographic
practices in science; how scientists as cultural figures are represented in the news, within
the sciences and the arts, and in commercial imagery, for example (Thomas 1997; Keller
2008: 19-35; Browne 2009). Given that most common ways for photographs to circulate
among scientists, however, was through correspondence and lectures (and, over time, in
specialized research journals), studies of local knowledge production turned to actual
material practices, including photography. Furthermore, while the analysis of scientific
photographs is often set apart from other subjects in photographic studies, the wide range
of subject-specific scholarly debates that surround virtually all such (visual) conventions
and practices is also relevant to its study.
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