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In 1883, the photographer Eadweard Muybridge was invited to the
University of Pennsylvania to conduct one of the first sponsored
research projects of the modern American university. The investigations
concerned the sequential photography of human and animal movement,
resulting in over 100,000 images and 781 published collotype plates
containing more than 20,000 figures of moving men, women, children,
animals and birds.1 Dr William Pepper, the University’s provost, and
others, including the American realist painter Thomas Eakins, were
instrumental in bringing Muybridge to the university, a move that
allowed Muybridge to continue the motion studies that he had completed with Leland Stanford in 1879. The university provided Muybridge
with space, extensive equipment and assistants in order to undertake the
project, which he conducted between 1884 and 1887.2 Dr Pepper also
created a commission to oversee Muybridge’s research, consisting of
nine professionals, seven of whom were doctors or engineers employed
by the University of Pennsylvania (the other two were Thomas Eakins
and Edward Coates, both of the Pennsylvania Academy of Fine Arts).
As film historian Tom Gunning has recently remarked, Muybridge was a
bit of a ‘crazy uncle’ whose project straddled ‘intersections between
photography, science, art and new forms of mass entertainment’.3
The Muybridge project’s immense scope and complexity has been
further documented in archival material concerning Muybridge’s
University of Pennsylvania work recently made available to scholars at
the Smithsonian’s National Museum of American History (NMAH).
NMAH Photographic Specialist Michelle Delaney has helped to build
scholarship on a group of 850 cyanotype, or ‘blueprint’, contact proof
sets that Muybridge made from his Animal Locomotion negatives.4 The
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original glass-plate negatives for these images have never been found.5
Most of the NMAH cyanotypes are sheets of blue, non-enlarged
photographs, printed directly from the lost glass-plate negatives onto
thin, off-white paper and cut to size. This process replicates the long,
thin strips of glass-plate negatives, which are usually about 30 cm long
and 1.2 cm wide. These blue-tinted contact prints are mounted on 850
separate thin sheets of cardboard and labelled using pre-printed sheets
with blanks for the Animal Locomotion plate number, title, classification, as well as the negative series number and the number of views
taken (Figure 1).
In Figure 1, we see a young woman, artist model Blanche Epler – paid
for four hours of work on this autumn day of 25 September 1885 –
walking up and down a short flight of stairs with a water vessel.6 The
sequence of images here, which most Westerners would read from left to
right, suggests a filmic narrative of small, incremental changes in time,
captured through the instantaneous photography of Muybridge’s multicamera apparatus. But as Marta Braun has so brilliantly demonstrated,
a close analysis of the printed plates reveals curious temporal gaps,
usually ignored in the viewer’s effort to render the series a narrative of
discrete and temporally contained, motions.7 Here, for example, Miss
Epler apparently turns about face in the third image; whereas the first
two images show her moving up the stairs, in the third image she is
darting down to the final step. Further viewing time reveals that perhaps
these images are not a connected sequence after all; in the fourth
image, an earthenware vessel, which had been on the ground in the
first three images, has replaced the dish of water that Miss Epler
obligingly carries before the camera. Below the top row of images,
other contact prints show the results of rear and frontal views;
Muybridge usually photographed each subject simultaneously from
three different positions, using a battery of twelve cameras for the lateral
view and another two cameras with twelve lenses for the front and rear
views. The label on the top of the image shows additional information
not available in the printed collotype plates. Most importantly, the
inclusion of the series negative number (here, number 1419) allows the
researcher to match the images to the remaining extant Muybridge
workbooks, now located in the International Museum of Photography,
George Eastman House in Rochester, New York. In this case, for
example, we learn that immediately after this series of images Miss
Epler disrobed, performing a related series in the nude. Although the
printed plates reflect the cyanotype proofs in every detail, revealing that
the negatives that made the cyanotypes were used for the final printed
version, the inclusion of additional information in the cyanotypes allows
for further research into the Muybridge project. The discovery of these
Ó Blackwell Publishing Ltd. 2005.

Figure 1: Eadweard Muybridge cyanotypes (Ascending and Descending Stairs; proof print for what became PL 504); (1885). Photographic
History Collection, National Museum of American History, Smithsonian Institution, Washington D.C. (NMAH).
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proofs has sparked a renewed interest in Muybridge’s University of
Pennsylvania work, for now scholars have new visual evidence for his
working methods.8
Despite the complexity of this project as a site for competing discourses concerning science, art and mass culture, Muybridge straightforwardly declared his own interests in the University of Pennsylvania
project. His studies of both human and animal movement would be of
value, he claimed, to both ‘the Scientist and the Artist’. Muybridge
seemed especially interested in effectively bringing science and art into
close dialogue with each other. In his press scrapbook from the project,
the one theme that is consistently underlined, by what looks like
Muybridge’s hand, is the necessary interrelationship between science
and art. A typical underlined sentence: ‘Science can never furnish a
substitute for the artistic sense. But there is no reason why the artist
should not avail himself of all that science can teach him’.9
Some readers may be familiar with at least some of the historiography
concerning this famous project, which has included arguments over the
origins of cinema, the discourse of science and art, Muybridge’s relationship to Eakins and nineteenth-century realism, feminist critiques of
pornographic visuality and, more recently, pathological locomotion.10
The cacophony of scholarly voices here can be partly attributed to the
complexities of the text. Despite Muybridge’s central role in the project,
others were also involved in the work; he cannot properly be understood
as the project’s sole ‘author’.11 The polysemic nature of the photographic text also opens the project to a number of readings, both
historical and theoretical; these readings are informed, in part, by the
tumultuous history of late nineteenth-century race and gender politics.
As a generation of photographic critics has argued, the history of
photographic meaning is necessarily a history of institutions and of
structures of power relations of dominance and subordination that have
specific histories that shape the ways in which photographic meaning is
produced. John Tagg, working within an Althusserian and Foucauldian
framework, has argued that photography has no intrinsic identity, that
what is real is not just the material item but more importantly ‘the
discursive system of which the image it bears is part’.12 Allan Sekula,
working with the assertion that ‘photographic meaning depends largely
on context’, has sought to understand how photography ‘serves to legitimate and normalise existing power relationships’.13 Tagg and Sekula, in
particular, have shown how ‘instrumental’ photographic images, such as
mug shots, anthropological records, medical images and even documentary photographs were central to managing the new forms of governance
intrinisic to colonial expansion, the second industrial revolution and
state formation in the late nineteenth century.14 Their efforts have
Ó Blackwell Publishing Ltd. 2005.
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been joined by a generation of cultural and photographic historians
who have become suspicious of modernism’s allegiance to ‘the thing
itself’ (the term is John Szarkowski’s, former curator of photography
at the Museum of Modern Art), instead focusing on how the photograph, in Abigail Solomon-Godeau’s formulation, has been made
subject to the ‘grids of meaning imposed upon it by culture, history,
language’.15
In this article I wish to attend, literally, to the photographic ‘grid’ by
resituating Muybridge’s University of Pennsylvania work in relationship
to ideas concerning the gendered nature of racial progress in the late
nineteenth century. Borrowing from Michael Omi and Howard Winant’s
work on racial formation, I want to think through the University of
Pennsylvania work as a historically situated racial project in which
‘human bodies and social structures are represented and organized’ in
order to create, inhabit, transform or destroy racial categories.16 Race
and gender are not ontologically given; they are categories that signify
and symbolise relations of power, categories that are articulated and
contested in the realm of culture, in relationship to human bodies whose
racial and gender specificity becomes knowable, in part, through visual
representation. In this essay, I argue that the University of Pennsylvania
Muybridge project reveals an investment in gendered evolutionary race
science, an investment that we can retrieve through an investigation
into three related sites, all connected to anthropometry. The first site
concerns the anthropometric grid; the second site concerns scientists’
investment in this research; and the third concerns the racialising and
gendering of some of the male models engaged for this project.

The first site: anthropometry and the grid
A key aspect of an alternative reading of this project as inflected by
nineteenth-century race science concerns the role of anthropometry in
the University of Pennsylvania project. By the second half of the nineteenth century, measurement technologies of the body’s external
features had become increasingly standardised in an anthropological
sub-discipline known as anthropometry, ‘the technique of expressing
quantitatively the form of the human body’.17 In the United States,
the Civil War marked what one historian has called a ‘watershed’ in
anthropometric developments, not only because of the widespread
anthropometric examination of Union soldiers, but also because nearly
all post-bellum theories of racial inferiority focused upon war anthropometry for scientific validity.18 While Samuel Morton’s work in this
field, which had been used as a justification for slavery, lost its influence
Ó Blackwell Publishing Ltd. 2005.
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in the United States in the wake of the Civil War, his work took root and
flourished in Europe, especially in the work of polygenesist Paul Broca.
As C. Loring Brace has argued, ‘The techniques that Broca elaborated
from Morton’s beginnings were adopted in England . . . and later,
Hrdlička and Hooton [founders of American physical anthropology]
saw to it that these returned to American anthropology as it grew in
the twentieth century’.19 Anthropologists continued to pursue anthropometric methodologies throughout the nineteenth and into the twentieth centuries, avidly measuring bodily and facial characteristics, such as
stature, arm length, head length and width and nose length.20
Anthropologists were most likely to study either institutionalised or
non-white populations, such as the ‘feeble-minded’, school children,
Native Americans, blacks or colonised subjects. The idea was that the
measurement of anatomical differences could help define racial types
and that the isolation of these racial types could help (for some
investigators) illuminate not only physical differences, but cultural, mental and moral differences as well. Through measurement, racial typologies and hierarchies – of both body and mind – were constructed and
naturalised. This work continued through the 1920s among eugenicist
scientists. As one concluded in 1928, ‘the reason for using the staturecapacity index is fairly clear. The brain very evidently has something to
do with intelligence and it would seem only reasonable to suppose the
larger the brain relative to the size of the individual, the greater would
be his or her intelligence’.21
Photography became central to this enterprise of constructing and
mapping somatic difference.22 In physical anthropology, photography’s
principal contribution through at least the 1920s was the documentation
of distinct racial types. Historians of physical anthropology, photography
and empire have noted several of the major efforts to use photography
as a means of taxonomising racial types. In 1850, the prominent
American natural scientist Louis Agassiz arranged for Joseph T. Zealy
to daguerreotype five South Carolina slaves in order to document somatic
evidence of tribal difference.23 In 1873, the year after Muybridge began
his work with Leland Stanford in California, two photographic projects
designed to chart racial difference got underway in Europe: the Hamburg
photographer Carl Dammann’s Ethnological Gallery of the Races of Men
(published in English in 1875); and the British Lieutenant Colonel
William Marshall’s study of South Indians, entitled A Phrenologist
among the Todas, which was illustrated by photographs of residents of
Madras and Simla.24 Whereas some of this work represented more fluid
approaches that were dictated as much by moments of encounter as by
systematic mapping, other efforts were underway to standardise photographic methodologies across subjects. In 1869, J. H. Lamprey proposed
Ó Blackwell Publishing Ltd. 2005.
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the photographic incorporation of the metrological grid system, long used
by artists seeking to accurately portray bodily proportions (Figure 2).
Although some French systems predate Lamprey’s approach, his grid
system was published in the London-based Journal of the Ethnological
Society and was thus made available to English-speaking professional

Figure 2: Front view of a Malayan male, photographed by J. Lamprey, c. 1868–9. Royal
Anthropological Institute of Great Britain and Ireland (no. 2116).
Ó Blackwell Publishing Ltd. 2005.
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audiences.25 The system allowed some generalised comparisons across
subjects and was widely followed.26
The introduction of photography to the emerging discipline of physical
anthropology helped define a new genre in visual culture, the anthropological photograph. Despite the variations in approach that continued to
frustrate those scientists who sought a standardised methodology, the
anthropological photograph emerged during the late nineteenth century
with a recognisable set of visual signs. For example, the American polygenesis advocates J. C. Nott and George R. Gliddon urged those interested in
‘ethnic iconography’ that ‘the same portrait should be photographed both in
front view and in profile [emphasis in original]’. M. V. Portman, a colonial
officer in the Andaman Islands, wrote that when photographing ‘savages’,
the subjects should be ‘stark naked, a full face and a profile view should be
taken of each and the subject should touch a background painted in black
and white chequers, each exactly 2 inches square’.27 In Figure 2, for example, a Malayan male stands before the camera, his right hand holding a staff
while his left palm opens towards the camera in a gesture of cautious
vulnerability. As in many of these photographs of racial ‘types’, the subject
avoids returning the camera’s gaze. The power relations of looking that
structure such photographs imply a nineteenth-century white viewer allowed
to enact the colonising gaze without risking the confrontational gesture of
the colonial subject’s ‘looking back’.28 The subject’s powerful legs are slightly
parted away from the centre of his body, while his arms and hands are held
away from the torso; the overall attitude of the model, slightly elevated on a
fabric-covered platform, suggests a puzzled, though not necessarily hostile,
reluctance. Behind him, the grid of silk threads at two-inch intervals helps
construct an emerging iconography of visual empiricism, where signs of
measurement signal the rhetoric of a disinterested scientific endeavour.
Lamprey argued that the vertical silk lines would allow the comparison of
height between, for example, a ‘good academy figure or model of six feet’
with ‘a Malay of four feet eight in height’ (the image of Lamprey’s model in
Figure 2, however, suggests a height of five feet, three inches). The horizontal lines would allow the comparative study of anatomical structure and
contour.29 As critics of photography, the state and empire have argued,
however, the joining of photography and science, especially in this period,
was central to the creation of instrumental images where state power was
masked by the discourse of photographic objectivity.30
That Lamprey’s anthropometric grid shows up for the first time in
American photography in Muybridge’s University of Pennsylvania project suggests that a racialised narrative informed the project. Lamprey’s
system posed the body against a gridded backdrop divided into two-inch
squares by means of silk threads; Muybridge’s grid was composed of
threads dividing the field into five-centimetre squares (Figure 3).31 Even
Ó Blackwell Publishing Ltd. 2005.

Figure 3: Eadweard Muybridge, PL 6 Walking (Ben Bailey) (1887). Photographic History Collection, NMAH (catalog
no. 2430).

Racialising the Virile Body

635

Ó Blackwell Publishing Ltd. 2005.

636

Gender and History

more relevant, Muybridge did not begin his work at the University of
Pennsylvania using the metrological grid. As Marta Braun shows, his earliest images, taken in the spring and summer of 1884, were made on the
University Veterinary Hospital grounds against a solid background, the
same as he had used in California for his earlier motion studies
(Figure 4).32 In Figure 4, we see a sequence of images of a woman spanking
a child; unlike the later sequences, where human and animal models move
in a direct course past a bank of cameras, in this case the models remain
stationary while six cameras arrayed in an arc covering 180 degrees
describe the models from six different points. This method of working
was abandoned by the early summer of 1885, when Muybridge was finally
able to perfect the system for which the series is best known, batteries of
twelve cameras placed at three different angles to the model.33 The unlined
backdrop suggests that the implicit goal was the visual description of the
models and their activity, rather than their measurement.
As Braun shows, the metrological grid appears for the first time in
Muybridge’s work on 2 June 1885 when, while working in the 524–31

Figure 4: Eadweard Muybridge, PL 527 Spanking a Baby (1887). Photographic History
Collection, NMAH (catalog no. 2896).
Ó Blackwell Publishing Ltd. 2005.
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negative series, Muybridge photographed Ben Bailey.34 Ben Bailey, a
‘mulatto’ pugilist, was the only model of African descent among the
ninety-five models photographed for Muybridge’s work at the
University of Pennsylvania; Bailey walked, ascended and descended
stairs, struck a blow and threw a rock for Muybridge’s cameras.35
Bailey appears to have been one of the numerous black and mixedrace boxers in the Philadelphia area who made the city a centre for
boxing during the period, fighting in athletic clubs and bars for whatever
the spectators would donate (professional boxing was highly lucrative at
the top, though still illegal).36 With Ben Bailey, we have the introduction
of the anthropometric grid into American photography; although the
other ninety-four models were white, the anthropometric grid first
appears behind the only model who was African American. It is as if
the non-white ‘other’ cannot be understood, scientifically, without the
anthropometric grid, a technology for mapping racial difference. The
fact that Bailey was mixed-race raises the question of what role he may
have played in addressing late nineteenth-century anthropological inquiries into racial hybridity and evolution.37 Once introduced, Muybridge
retained the grid for all of the series after negative number 524, where
Bailey was first introduced.
Figure 3 represents the first activity that Bailey performed for
Muybridge’s cameras: walking. Maleness is clearly signalled by the genitalia, while masculinity is articulated through the absence of narrative
that defines many of the female series. For example Miss Epler’s task for
15 September 1885 was crossing a brook on stepping-stones. From the
perspective of the 1880s implied white, male, middle-class viewer,
Bailey’s musculature would have seemed unusually developed. His
powerful upper arms cast small shadows in the full sunlight, while his
quadriceps muscles suggest a coiled power. The decision to include this
plate early in the published series, as number six, suggests that
Muybridge, or others, considered it to be exemplary – but of what, is
unclear. Bailey’s physique stands in marked contrast to that of the
comparatively slight bodies of the male students, whose athletic accomplishments were also photographed as model movements (discussed
below). Bailey’s articulation of a muscled, racialised body represents,
perhaps, an emerging model for a new embodied masculinity, marked by
a cross-racial investment in musculature as a visible marker of masculine
gender identity. As Gail Bederman has argued and as Martin Berger
has discussed in relationship to Thomas Eakins’s paintings during this
same period, Victorian ideals of the male gender were shifting from
older notions of ‘manhood’, characterised by inner virtues and adult
responsibilities to emerging ideas of modern ‘masculinity’, where
self-control became legible through the muscled body.38 Bailey’s
Ó Blackwell Publishing Ltd. 2005.
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powerful physique signals an emerging masculine ideal that was, at the
time, identified with both working class and African American male
body types, but which would soon emerge as a white, middle-class
ideal as well.
The hegemony of white cultural identity, as numerous historians and
critics have argued, is grounded in its invisibility as a racial category, but,
like all forms of difference, the consolidation of one aspect of the binary
(for example, whiteness) is predicated on the identification of the other
(for example, blackness). Ben Bailey’s impressive display of physical
prowess as – significantly – a boxer situates him as the object of desire
and of admiration for the implied nineteenth-century white viewer. At
the same time, the history of violence against American blacks in late
nineteenth-century America, when an average of 188 lynchings occurred
per year during the 1890s, suggests a violent affirmation of racial difference, reinforced by the official inequality of law and social practice,
which these images quietly ignore. In the context of nineteenth-century
race politics, the admiration of a physical embodiment of whites’ corporeal ideal suggested by the photographs was strenuously contradicted by
the racial hierarchies promulgated by the same emerging disciplines,
further described below, that supported the Muybridge project. This
is the ‘dialectic of love and theft’ detailed, for example, by Eric Lott
in his work on nineteenth-century blackface minstrelsy: whites’ fascination with an invented black vitality, always shadowed by a
panicked, envy-laced disgust.39 This splitting is constitutive of white
racial identity in nineteenth-century American history. In a period of
complex racial formation, where white racial identity was being redefined as ‘Caucasian’ to include the provisional whites of nineteenthcentury immigration, while being consolidated against definitions of
blackness integral to Jim Crow segregation, the anthropometric grid
discursively situates Bailey as a racialised object of anthropological
inquiry, against which narratives of racial progress can be mapped
and measured.40

The second site: anthropometry and the scientists
One could argue that the grid emerged at this point because of the
project’s link to realism in the visual arts, for example through Thomas
Eakins. Eakins is unlikely to have been much concerned with the grid,
however, because he appears to have ended his association with the
Muybridge work well before June 1885, when the grid appeared.
Another alternative might be seen in the involvement of Francis
Xavier Dercum, who was interested in the documentation of
Ó Blackwell Publishing Ltd. 2005.
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pathological locomotion. However, the project’s second linkage to
anthropometry, through the research interests of many of the scientists
on the Muybridge advisory commission and their associates, suggests
an alternative interpretation.41 These influential professors may
have seen Muybridge’s work as an evidentiary source for their own
scholarly claims in the fields of comparative anatomy and physical
anthropology.
A first clue concerning the relationship between the Muybridge project scientists and the study of comparative racial anatomy is the discovery that some of them were also founders of the American
Anthropometric Society. The American Anthropometric Society was
founded in 1889 – three years after the completion of Muybridge’s
project – by Harrison Allen, Francis X. Dercum, Joseph Leidy,
William Pepper and Edward Charles Spitzka.42 Allen, Leidy and
Pepper were all members of the Muybridge advisory commission.
Francis X. Dercum, head of the neurological clinic at the university,
was Muybridge’s collaborator in photographing pathological locomotion
as part of the Pennsylvania project; he also reviewed 20,000 of
Muybridge’s photographs in the fall of 1885 as part of the university’s
supervision arrangement.43 These scientists all had various linkages to
shifting ideas of race science in the nineteenth century.44
Pepper, an important figure in the history of medical education in
America in addition to his roles at Penn, was extraordinarily ambitious
for the university. He asserted that he ‘undertook the patronage of
Muybridge, believing that it could promote the general recognition of
the university’ as well as produce ‘an important piece of useful work
being done under scientific control’. Both of these goals were realised in
his estimation.45 Pepper founded the first university teaching hospital in
the United States in 1874 at Penn. As provost of the University of
Pennsylvania from 1881–1894, Pepper was instrumental in shifting
Penn towards the European model of a research university. During
his tenure as provost, the university grew from a site of fifteen acres to
fifty-two, while the number of students more than doubled from 981 to
2,180.46 The development of a system of physical education and
hygiene was one of Pepper’s key goals; for him, the development of
the white, male student body was directly linked to white racial progress, as manifested in the Anglo-Saxon and in what Pepper labelled a
new American race. On the occasion of a University of Pennsylvania
student winning the world record for the high jump in 1887, Pepper
pronounced that physical education was nothing less than central to
the ‘cultivation of manly and courageous qualities . . . among those two
great branches of the English speaking races [Britain and America]
that the world has most to hope for in the maintenance of peace
Ó Blackwell Publishing Ltd. 2005.
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and in the ultimate triumph of liberty’.47 Such rhetoric was not necessarily unusual at a time when ‘race’ was also used to refer to what
would now be understood as cultural or social qualities of a nation or
people.
Joseph Leidy was one of the more senior members of the scientific
commission. Professor of anatomy for thirty-eight years at the university,
he was a key founder of American vertebrate palaeontology, as well as
the foremost anatomist of his time. Although some aspects of vertebrate
palaeontology concerned the collection and classification of human
fossils, including skulls, in an effort to map racial difference, Leidy’s
work focused for the most part on extinct vertebrate forms, including the
ox, horse, and – most famously – the dinosaurs. Unlike his close colleague at the American Philosophical Society, Samuel Morton, Leidy generally avoided the mid-nineteenth-century investment in human skull
collection and measurement as a scientific basis for racial hierarchies
and for slavery. When given an opportunity to take over Morton’s work
after Morton’s death in 1851, Leidy declined; as he later wrote, ‘after the
death of Dr Morton, it was proposed to me to take up the investigation
of the cranial characteristics of the human races, where he had left it,
which I omitted, not from a want of interest in ethnographic science, but
because other studies occupied my time’.48 Instead, Leidy was one of the
earliest American supporters of Darwin’s controversial ideas concerning
evolution. As a result of Leidy’s advocacy, the Academy of Natural
Sciences in Philadelphia became the first American scientific society to
recognise Darwin’s work through admitting Darwin to membership in
1860.49 In his role as anatomist Leidy became the director of the university’s first Department of Biology in 1884, where his title changed to
Professor of Comparative Anatomy and Zoology. His research in comparative anatomy rendered Leidy an ideal member of the Muybridge
commission, even though he apparently did not a take a direct role in
the photographic work.
Harrison Allen, a member of the Muybridge commission and president of the American Anthropometric Society after his teacher and
colleague Joseph Leidy’s term, was Professor of Comparative Anatomy
and Zoology, as well as (at various points) Physiology, at the University
of Pennsylvania from 1865–96. Allen was more involved in the project
than Leidy and contributed an essay entitled ‘Materials for a Memoir on
Animal Locomotion’ to the volume on the project published in 1888.50
Allen’s own research concerned comparative racial and vertebrate anatomy and physical anthropology. He produced a number of scientific
papers on bats as well as on human anatomy and, especially in his
later years, crania and the classification of skulls.51 According to his
contemporary, anthropologist and University of Pennsylvania professor
Ó Blackwell Publishing Ltd. 2005.
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Daniel Brinton, Allen was especially interested in the anatomical differences ‘between races or varieties of the human species’ and sought to
understand these differences, in part, through an investigation of animated structures – through movement. His investigations into the lower
jaw, as a ‘test character of race’, Brinton argued, ‘should be committed
to memory by every student of racial anatomy’.52 For Allen, anatomical
characteristics could be traced to evolutionary development of racial
types, the study of which was known as comparative racial morphology.
In the assessment of physical anthropologist Aleš Hrdlička, Allen stood,
after Samuel Morton and another nineteenth-century colleague, as ‘the
foremost American representative of our branch of science before the
end of the nineteenth century’. Allen’s interest in cranial measurements
and comparative racial anatomy, Hrdlička reported in this laudatory
assessment of 1919, stemmed primarily from ‘the works of [Samuel]
Morton and J. Aitken Meigs, the latter of whom he knew personally’.53
Allen attributed distinctions in anatomy to diversity in nutrition
and other environmental conditions and, like other contemporary
anthropologists, his work represented the post-bellum rapprochement
between Neo-Lamarckian ideas of the inheritability of acquired characteristics and an environmental determinism that provided morphological
evidence for Spencerian notions of racial hierarchy.
As Lee Baker has argued, Philadelphia, and the University of
Pennsylvania in particular, played an important role in the ‘Faustian
bargain’ made between anthropology and race in the late nineteenth
century. In 1886, a few years after he had invited Muybridge to the
university, Provost William Pepper hired Daniel G. Brinton as the first
professor of anthropology at a US university. The hiring of Brinton was
designed to support Pepper’s interest in creating a museum of ethnology
on the campus and Brinton was appointed Professor of American
Archaeology and Linguistics; once at Penn, he quickly became the
head of the emerging field of anthropology in the Philadelphia area.54
Brinton, like other neo-Lamarckian anthropologists, argued that all
human beings had a common psychic heritage, but that differences in
environment produced, over time, different races, which could be clearly
charted in a hierarchy from savage at the foot to civilised at the head. In
1884, Brinton became Professor of Ethnology and Archaeology at the
Academy of Natural Sciences of Philadelphia (ANSP). In his popular,
fee-based lectures to Main Line (elite) Philadelphians, most of whom
were women, Brinton contrasted the perfect development of the ‘Aryan
American woman’ to her over-sexed ‘savage’ sisters. His influential
books Races and Peoples (1890) and The American Race (1891) grew
out of the ANSP lectures.55 For Brinton, ethnography was the science of
mapping and classifying races and peoples; the physical differences
Ó Blackwell Publishing Ltd. 2005.
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measured by comparative anatomists such as Harrison Allen were the
means through which these racial taxonomies could be constructed.
According to Aleš Hrdlička, although Brinton’s personality was ‘widely
different’ from Harrison Allen’s, the two associated ‘as friends and each
doubtless exercised an influence on the other’s thought and scientific
production’.56 He popularised the scientific investigation of comparative
racial anatomy using an explicit discourse of racial hierarchy that placed
the European or white race at the top and Africans and American
Negroes at the bottom. Brinton’s arguments did not prevent Races and
Peoples (1890) from being positively reviewed on both sides of the
Atlantic, including by the young Franz Boas, who reviewed the work
for Science in 1890.57
The racial assumptions of the emerging field of physical anthropology,
known during the period as ‘somatology’ or ‘comparative racial anatomy’
were legitimised through technologies of measurement and visualisation.
By 1883, the year that University of Pennsylvania scientists extended the
invitation to Muybridge, still photography was widely accepted as a key
technology in mapping somatic difference and classifying the static body on
scales of racial hierarchies. Muybridge’s work in documenting motion,
however, corresponds with a new direction in physical anthropology
where movement emerged as a key indicator of racial evolution. Late
nineteenth-century French anthropology became especially interested in
mapping movement, particularly human locomotion, as an index of racial
types. Felix-Louis Regnault, the French anthropologist who pioneered
ethnographic film in the 1895, turned to film as a means of recording racial
difference; for Regnault, the still camera could not capture the body in
motion, which he believed provided essential clues concerning racial typologies. As Fatimah Tobing Rony persuasively argues, ‘[i]n searching for an
index of race – the unfashioned clue – Regnault chose to explore movement, that which is ‘‘in between’’ culture and nature, acting and being’.58
Each race, Regnault argued, had a particular posture while in motion and
only studies of sequential movement could capture what the eye failed to
detect unaided. Might Muybridge, long disputed ‘father’ of the motion
picture, be an influence in ethnographic film, where kinesiology, as well as
physiology, was seen to index racial difference?
The third site: anthropometry and Penn athletics
The third appearance of anthropometry in the project concerns the
fourteen male university student models who performed many of the
athletic feats for the University of Pennsylvania work. The students were
part of a broader category that included Penn student record-holding
athletes, professional athletes, mechanics who were ‘experts in their
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particular trades’ and labourers; the female models, Muybridge claimed,
‘were chosen from all classes of society’.59 In general terms, Muybridge
wanted the female models to demonstrate what he considered to be
everyday activities accomplished with grace and poise, whereas the male
models were intended to represent the perfect, or champion, motions of
a given athletic or work-related activity.60 The gendered representation
of some of these quotidian tasks trafficked in the visual discourse of the
erotic.61 Just one of numerous examples was Catherine Aimer, an artist’s
model whom Muybridge paid for five hours on 18 July 1885 to bathe and
pour water over her head, dry herself, step out of the bath and put on
stockings. These performed activities could be read simultaneously as
mundane and pornographic, depending upon the reading practices of
the viewer.62 Although Muybridge paid the artist models to disrobe, he
was frustrated that their working-class origins prevented them from
producing the class-inflected poise that he sought from his female
locomotion studies. ‘I have experienced a great deal of difficulty in
securing proper models. In the first place, artists’ models, as a rule,
are ignorant and not well-bred’, he complained to a reporter in the
summer of 1885. ‘As a consequence, their movements are not graceful
and it is essential for the thorough execution of my work to have my
[female] models of a graceful bearing’. The working-class male models,
however, could not be induced to remove their clothing at any price,
according to Muybridge.63
Muybridge was more successful at getting the male student models to
disrobe. Most of the male Penn models were students in the mechanical
engineering programme or in the medical school; outside class, they
were often team mates on a variety of amateur athletic teams at Penn,
including baseball, cricket, track, football, rowing and cycling. For example, the Penn athletic model and student Randolph Faries graduated
with a BA in 1885 and received an MD in 1888. During these years, he
became prominent in athletics and held the championship for the mile
run in 1884, 1885 and 1886; he was also on the baseball team for four
years. In 1890, he was made Director of Physical Education at Penn, a
post he kept until 1897.64 Percy C. Madeira, the model for Plate 59,
‘Starting for a Run’ and Plate 60, ‘Running at a Half-mile Gait’, among
other plates, was the 1884 amateur one-mile champion of America for
1884. In addition to modelling running for Muybridge, Madeira also
high-jumped, long-jumped, ran hurdles and participated in other physical activities.65 Many of the other athletic models were also champions
or record holders of their various sports: for example, Albert Cline, who
received his BS in 1887 and ME (post-graduate engineering degree) in
1888, set a college record for the pole vault in 1886. During the same
meeting, classmate and fellow Muybridge model Randolph Faries won
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Figure 5: Eadweard Muybridge, PL 64 Running at full speed (Randolph Faries) (1887).
Photographic History Collection, NMAH, (catalog no. 2480).

the mile (Figure 5), while Thomas Grier, another Muybridge model and
a project assistant, won the mile walk.66
When Muybridge arrived at the university in 1883, the university was at
the start of a rapid process of modernising its athletic programme. Led
primarily by Penn alumni, the Athletic Association ran Penn’s teams;
because these alumni no longer had a formal relationship to the school,
sports became a way to maintain loyalty. They recruited players from local
athletic clubs and other colleges and then enrolled the athletes in a Penn
course in order to make them eligible to play football, for example.67 In
1884, this long-standing practice was curtailed by the passage of new
regulations from the Intercollegiate Athletic Sports association, to which
Penn belonged. In the 1880s, the university, led by Provost Pepper,
modernised its athletic facilities, which were seriously underdeveloped in
comparison to those of Penn’s athletic rivals, especially Harvard, and
established a new department of physical education.68
In December of 1885, just after Muybridge had completed the bulk of
his photos, the new gymnasium was formally opened.69 The facilities and
programmes were directed by White, with Robert Pennell, a well-known
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trainer from the New York Athletic Club, in charge of the gymnasium.
Founded in 1866, the New York Athletic Club established the standard
rules for amateur athletics, including the American innovation of barring
paid athletes from membership, thereby preventing competition from
working-class athletes, who might pursue athletics as a form of paid
labour.70 The goal of the new University of Pennsylvania gymnasium
was not principally to build strength, a concern of later athletic programmes, but to build physical health and vigour. As the Regulations for
Intercollegiate Athletic Sports argued in 1884, ‘the object of physical
training is to confirm health, correct morbid tendencies, strengthen
weak parts, give a symmetrical physical development and secure as far
as possible a condition of perfect physical vigor’.71 D. Hayes Agnew, a
professor at the university and the subject of Thomas Eakins’s wellknown painting of his surgical theatre, argued before a university meeting that the intellectual capacities of many students were limited by their
feeble bodies, a problem that the proposed Department of Physical
Culture would address.72
The university’s new department was inspired by the developments at
Harvard, where Dudley Allen Sargent had been hired in 1879. Sargent
designed and built, with Harvard’s support, advanced versions of the
mechanical fitness machines he had pioneered in his previous position at
Bowdoin College. Sargent designed his fifty-six exercise machines to
mimic movements from everyday life, especially those concerning manual labour. Thus, a student could ‘chop wood’ with a pulley exercise, or
saw wood by moving the weights from front to back.73 These exercises
were designed to give an even overall muscular development, rather
than the overdeveloped muscles of a worker engaged in regular manual
labour, such as a blacksmith or lumberjack. Although motions of these
workers could provide useful models for exercise form, their muscular
development was not to be emulated. The advent of exercise machines
in college athletics introduced a new trained body, a body whose even
development signalled the class status of someone with the time to
devote to building muscles effectively removed from productive labour.
This evenly developed, trained white male body emerged as an ideal
type for enervated middle-class professional men during the 1880s. As
the Committee formed to raise the funds to create Penn’s athletic
programme in 1883 argued concerning the merits of the Harvard
approach, through Dudley’s system ‘the ideal student has been transformed from a stooping, weak and sickly youth into one well-formed,
robust and healthy’.74 The medical professors who were behind the
move to physical culture in the Ivy League schools had long noticed
that the most accomplished academic students were often the most
physically underdeveloped. At Yale, for example, anthropometric
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measurements had revealed that the highest-ranking students had more
than their fair share of spinal curvature. The medical directors of the
athletic facility there responded by requiring that all scholarship students submit to physical examinations and they acquired a set of
Muybridge photographs of University of Pennsylvania athletes for comparison study. Eventually, the directors began making their own photographs of physical deformities, which they exhibited at the International
Hygiene Exhibition at Dresden in 1911.75 Using the Muybridge photographs as guides, Yale advocates of physical culture sought to blend the
over-developed musculature of the manual labourer with the mental
acuity of the sunken-chested scholar to create a new, vigorous upperclass body, immune from neurasthenia and over-civilisation.
At the University of Pennsylvania, the new department and facilities
were directly modelled on the anthropometric systems in place at
Harvard, Amherst and other elite colleges. As at Penn, these modern
athletic departments were directed by medical doctors, who sought to
introduce new scholarship in physiology and the physical sciences into
college athletics. Edward Hitchcock of Amherst College, the founder of
the first college department of physical education, advocated new corporeal standards; he researched Francis Galton’s anthropometric work in
England and published in 1888 the widely used Anthropometric Manual.76
As the first president of the Association for the Advancement of Physical
Education in 1885, Hitchcock helped to make anthropometric measurement a major methodology of the new profession.
At Penn, White introduced required anthropometrical measurements
as a key element of his athletic system. As he described in his remarks at
the opening of the gymnasium in 1885, ‘each student is stripped and
carefully examined as to his weight, height, the circumference of his
chest, the size and condition of his legs, thighs, arms and forearms’.77
The student engaged in a series of tests: a dynometer, for example,
measured back and loin strength, while a spirometer tested lung capacity. While the doctor was making the measurements, ‘the physical
peculiarities are observed and the special weaknesses, if any exist, are
noted’.78 The sum of these measurements was the quantified index of a
student’s ‘development’, which White used, along with the student’s
detailed personal and family medical history, to diagnose weaknesses
that an athletic programme could address. Students were then directed
to the ‘chest weights, chest expanders, high and low pulleys’ and other
exercise machines that Harvard’s Dr Sargent had personally arranged
for the new facilities.79
The athletic models’ participation in the University of Pennsylvania
Muybridge project was part of a larger nineteenth-century endeavour to
engender manliness in upper-class white men. Social commentators as
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well as young men themselves felt that their generation had become
excessively refined; they longed for the manly challenges that their
fathers had faced during the Civil War. Indeed, as sport historian
Steven A. Reiss has observed, ‘upper-class young men looked to sport
as a means to prove their manliness’.80 The 1880s interest in athletics
and the training of the upper-class male body also stemmed from the
American adaptation of British ideals of ‘muscular Christianity’, elaborated in 1850s Britain as part of the rise of empire and popularised in the
United States by Protestant ministers such as Thomas Wentworth
Higginson and Henry Ward Beecher.81 In the United States, the ‘strenuous life’ advocated by Teddy Roosevelt became part of prep school and
college athletics as a prophylactic against the gender and sexual degeneracy of an excessive intellectualism, a decline that within the period’s
discourse of civilisation and progress meant a racial regression as well.82
American advocates for physical education in American colleges and
universities drew on European biometrics, including Galton’s anthropometric work, to argue for the importance of sport in battling male
neurasthenia, the ‘American nervousness’ that Charles Beard, S. Weir
Mitchell and other prominent physicians argued was threatening to
overwhelm America’s ‘brain workers’ – the college educated, professional managerial class.83 Although hysteria is often associated with
women, as the Greek etymology of the word would suggest, in the last
quarter of the nineteenth-century American nervous disease doctors
diagnosed neurasthenia as being on the increase among ‘the business
and professional men who were most committed to the competitive
ethic’.84 The illness was a difficult one to diagnose, because it lacked
a definitive pathology in an era when doctors required predictable,
physical aetiologies in order to prescribe treatment. But most specialists,
including the well-known Philadelphia physician S. Weir Mitchell,
followed George Beard’s analysis that the disease was caused by the
shock of modernity: the advent of new technologies, such as steampower and electricity; the frenzied increase in the pace of life; and the
overwork of an accelerating market economy. Neurasthenia, in this
analysis, was a badge of civilisation, a sign of racial progress.
According to Beard, the prevalence of neurasthenia among America’s
brainworkers was an indication that American civilisation was the most
advanced in the world.85
Neurasthenia was also a difficult malady to cure and many doctors,
including Francis Dercum, followed the Weir Mitchell rest cure, developed during the Civil War for soldiers suffering from battle fatigue. The
rest cure consisted of complete, isolated bed rest for six to eight weeks,
passive exercise in the form of massage or electrotherapy and a strict
diet that emphasised protein and dairy.86 Male neurasthenics were
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rarely prescribed the full rest cure; the doctors’ assumptions about class
and gender privilege prevented them from prescribing treatment that
would fully cut off their male patients from their work. Instead, male
neurasthenics were often prescribed healthful forms of exercise, along
with a reduced work schedule. Mitchell, whose ‘rest cure’ prompted
Charlotte Perkins Gillmann to write the short story ‘The Yellow
Wallpaper’, was sufficiently involved in the Muybridge project at the
University of Pennsylvania to be thanked by Muybridge in the preface to
his 1899 book on animal locomotion.87 As Rachelle A. Dermer has
shown, Plates 556 and 557 document the case of Robert Connelly, a
male patient of Dr Mitchell’s who suffered from the ‘functional spasms’
that Mitchell understood to be a ‘typical example of hysteria in the
male’.88
Anthropometry, like photography itself, was an instrumental technology marshalled to legitimise a variety of truth claims over the course of
the late nineteenth century. Its appearance in three sites central to the
Muybridge work at the University of Pennsylvania suggests its centrality
in efforts to enact and stabilise late nineteenth-century racial and gender
hierarchies in the age of colonial expansion, Jim Crow segregation and
white middle-class women’s increasing engagement with the public
sphere. The Muybridge project’s complexity, with its 100,000 images,
ninety-five models and numerous personnel, eludes – once again – any
one scholar’s claim to a definitive reading. The period’s racialised discourse of anthropometry, joined with Gilded Age redefinitions of white,
middle-class masculinity, overdetermines the Muybridge University of
Pennsylvania work, yielding a new reading of the research as an
imperfect racial project in which human bodies are represented and
organised in order to consolidate historically situated racial formations
specific to the late nineteenth-century discourses of manliness and
civilisation.
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53. Aleš Hrdlička, A History of American Physical Anthropology (Philadelphia: Wistar
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