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Project "Documerica"—
the Record of a Missed Opportunity?
Forward

The foundation of the Environmental Protection Agency (EPA) on 2 De-
cember 1970 marked the beginning of a new phase in American history, in
which the state initiated an official program to regulate and restrict eco-
nomic interests with a view to protecting people and nature. The American
public scarcely noticed the addition of a documentary photography depart-
ment one year into the EPA's existence. The department was intended to
raise awareness of the historical significance of the new agency—to illus-
trate and bear witness to "history"—and, at the same time, serve as a di-
dactic instrument that aided the public's understanding of environmental
protection. The story of "Documerica," as the department was called, is a
miniature version of an overarching history: its visionary dovetailing of
policy and good intentions made Documerica the first known attempt in the
world at a systematic investigation of the environment from the perspective
of modern environmental protection. Moreover, Documerica photographers
developed a visual rhetoric in which technically oriented pictures of scien-
tific value took on an advocatory and preventative dimension. Since the
nineteenth century, such pictures had been used in the history of the west-
ward expansion and in American agricultural history. Thus, photography
had taken on a supporting role in the efforts of the state to steer economic
trends. The photography of Documerica, with its insistent visual language,
lead to a break with economic leitmotifs; it inverted the belief in progress
that pictures of the technical world conveyed. It also incorporated and gave
a visual form to the destruction of the environment—and thus suggested an



8 | PHOTOGRAPHS OF ENVIRONMENTAL PHENOMENA

alternative, ecological picture. In the process, the photographs constituted a
survey that supplemented administrative records relating to acute environ-
mental damage. They helped enhance the understanding of human interven-
tion in nature by making specific instances and associated change visible
and, therefore, graspable. At the same time as this visual inventory revealed
aspects and facets of a manifest threat, the project was to a certain extent
still a matter of feeling the way in darkness: the consequences of the threat
could not yet be predicted in full. Yet the examples of water and air pollu-
tion captured in the medium of photography provided clear indications of
serious and possibly irreversible damage. However, the instruments for the
strict enforcement of a newly introduced legal framework were not yet
available in the early 1970s.
The photographs explored various areas of concern. Besides acute

pollution, these ranged from questions of urbanization and the production
and consumption of energy to modern transport infrastructure and food
quality. The visual impact of the documentary evidence could have made a
timely contribution to an alternative, conservatory approach to the Earth's
resources and the development of alternative models for their regulation
and distribution. For the Documerica program was at the forefront of cul-
tural critique of the American lifestyle. Its photography brought home in an
alarming manner a message that few wanted to hear at this point in time:
that there were limits to growth. Yet, instead of serving as a warning signal
that might have focused attention on averting even worse outcomes, the
visionary program was, after only six years, shut down prematurely. The
history of this state project mirrors the emergence of the environmental
protection movement and the establishing and institutionalization of organs
of state. Subsequent to an initial phase of awakening, innovation, and good
intentions, the administrative paperwork was done, following which it
appears that virtually nothing of the original, guiding ideas remained.
It is not only the teething pains of state environment policy in the Unit-

ed States that can be discerned in Documerica. The project also raises un-
comfortable questions about opportunities missed during the ecological turn
in the 1970s. In 1972, Limits to Growth was first published and the Stock-
holm conference was held, an event that contemporaries considered
groundbreaking. Forty years on, it is now clear that measures to prevent
environmental damage that were then realistic are no longer possible. Hu-
manity is now confronted with limiting and mitigating the effects of climate
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change, and the huge societal changes and challenges—the consequences of
which remain completely unpredictable—that come with it. The disciplines
of history and visual culture, both of which employ methods of looking
back into the past and of looking to reconstruct the past, contain within
them the latent promise of learning from history and drawing conclusions
from past events so as to avoid repeating mistakes already made. In contrast
to which, it is the feeling of a missed opportunity that remains. This applies
as much to the hugely promising Documerica program as it does to the
assessment of the ecological movement in political, diplomatic and eco-
nomic terms that Dennis Meadows made in 2012.1

What can in fact be learnt from the pictures? That which is repeatedly
said of them? That they synthesized the sensibility of the time and embod-
ied—in a similar way to the "Blue Marble" picture of Earth as a "turning
point" and symbol—the crossroads of environmental history? It is debata-
ble whether images prove themselves able to act as a sustained influence on
human patterns of behavior or on human needs. Are we not secretly fasci-
nated by the aesthetic power of images of environmental devastation on
Earth, by their power to shock? Despite their ability to provide points of
reference and all the supposed pictorial evidence of various sets of prob-
lems, photographs merely evoke the experience of "secondary reception,"
which seems to favor the blocking out of their content. Given a widespread
awareness of rhetoric, intentionally tailored to convince by attempting to
deceive, cajole, legitimize or confirm—a rhetoric underpinned by photog-
raphy—does human perception function so as to preserve a critical distance
to the subject depicted by photographic images?
This book will not be able to answer most of these urgent questions.

Neither will it be possible to relate the instructive implications of historical
examples to the role of ecologically motivated pictures widely distributed
via the mass media—regarding which there are numerous scholarly works
in the areas of communications and media studies. Today, it is impossible
to acquire an overview of the full range of diverse intentions that determine
the creation and use of pictures, not to mention their rhetorical impact.
However, the use of photographs of environmental phenomena in the

state apparatus in the United States during the period from 1860 to the

1 Dennis Meadows, "The Limits to Growth and the Future of Humanity," lecture,
4 December 2012, Amerika Haus, Munich.
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1970s provides a significant example, one that presents a fascinating en-
semble of continuities with reference to the history of agriculture and tech-
nology as well as environmental history. It also has significance for the
making of a visual culture at a national level, and the modification of this
culture. This book presents the contradictions involved in the attempt to
connect photographic images of environmental phenomena with key eco-
logical and economic strands of U.S. domestic policy, and traces the pa-
rameters of historical antecedents to the visual culture that emerged in the
process. Furthermore, it is concerned with how this process, in the context
of the institutionalization of environmental protection during the 1970s,
could have led to an overall change in direction. Given the enormous range
of visual cultures relating to environmental matters today, it is only possible
to bring conceptual clarity to analysis by selecting individual examples that
provide specific insight into the underlying intentions of very different
actors. In contrast to these individual examples, there is then the relatively
homogenous agency of the state, consisting of associated U.S. authorities. It
is the intention of this study to take a limited sample in order to contextual-
ize and set out what was expected of environmental protection policy and
how these expectations were conveyed visually, as well as to establish how
findings originating from within the state apparatus that made use of photo-
graphic evidence should be interpreted. Further, it is concerned with the use
of photographic "documentation" and how this was used to establish prin-
ciples and, lastly, what stood in the way of an alternative, more desirable
course of development. The goal of the book is to provide an account of
ecological guidelines and their historical development with reference to
photographic representations. This will illumine the process of the imple-
mentation of theoretical approaches to environment and associated models
as well as the influence of such concepts on the development of photo-
graphic images of environmental phenomena.



Between Science
and an Ecological Mandate—
Photographs of Environmental Phenomena
Introduction

As a functional image, the photographic image of environmental phenome-
na belongs to a subcategory of technical pictures associated with scientific
discourse and assumes a supporting, driving, or even empirical role in the
pursuit of the natural sciences. In 2000, the Hermann von Helmholtz-
Zentrum für Kulturtechnik at the Humboldt University of Berlin founded a
new department for the study of the technical image, "Das Technische
Bild." This development reflects how technically oriented visual culture
cannot be considered as consisting of "illustrative representations." Instead,
"it is its productive power as a discrete, multilayered element of knowledge
production that must be grasped,"1 which in itself assumes a constitutive
and, at the same time, constructive function. Having established which, the
question arises as to what kind of active influence on the understanding of
the environment at a given time can be ascribed to photographic images of
environmental phenomena, received first and foremost as a fact-based
inventory.

1 Horst Bredekamp, Birgit Schneider, Vera Dünkel, "Editorial: Das Technische
Bild," in Horst Bredekamp, Birgit Schneider, Vera Dünkel (eds.), Das Techni-
sche Bild: Kompendium zu einer Stilgeschichte wissenschaftlicher Bilder (Ber-
lin: Akademie Verlag, 2008): 8.
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Accordingly, this book presents a history that traces how such pictures
became entwined with policy and administrative authorities of the govern-
ment of the United States, from the perspective of the ecological revolution
of the twentieth century. The four great surveys of the West initiated in the
1860s constitute the chronological starting point of the analysis. The period
during which these were conducted coincides with that in which the Ameri-
can tradition of outdoor or landscape photography commenced, which
provided the ecological movement of the epoch with its defining iconogra-
phic model. The direction, orientation, and, in some cases, the pictorial
language of these fascinating glimpses of the partially unsettled, "original"
expanses of nature during the era of Western expansion distinguish the
photography of the twentieth century and have established the genre of
landscape photography as a national cultural possession. Scholarly approa-
ches that focus on the section of landscape captured in the image have
however neglected the technical and scientific background, the horizons of
expectation and the purpose of the commission, as well as associated histo-
rical circumstances. In order to strengthen the focus on precisely this utili-
tarian context, what follows is an introduction to the conceptual features of
the photographic image of environmental phenomena: The functional orien-
tation of the photographs is distinguished from ideas of the picturesque and
the sublime generally associated with the image of the landscape conveyed
in the painting and photography of the nineteenth century. Instead, I define
photographic images of environmental phenomena as those produced in
order to research in an investigative manner "nature" and "landscape" from
the perspective of economic, infrastructure-related, and critical environ-
mental standpoints. The photographs were explicitly related to the frame-
work of an associated scientific—not aesthetic—investigation and its spe-
cific topographic, geologic, or climatic line of inquiry. They were under-
stood as carriers of relevant information. As such, photographic images of
environmental phenomena reflect the epoch's understanding of nature, in
accordance with which—in the sense of the utilitarian outlook of the Gilded
age—nature was perceived as natural resources that were freely available to
humanity.
The introduction of the category "environmental photography" at recent

photography festivals and exhibitions reflected a similar mindset,2 though

2 Joanna Lehn (ed.), Ecotopia (Göttingen: Steidl Publishing, 2006); Claude Bail-
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as a category it remained somewhat cloudy. It incorporates the popular
science mode of representation termed "nature photography," established
by the National Geographic at the beginning of the twentieth century, as
well as the critical approaches that photographers are now developing in the
wake of the consciousness of global climate change. By contrast to which,
the tradition of photographing environmental phenomena as an integral part
of state programs reaches far back into the nineteenth century, such that a
discrete terminology accentuates the specific orientation of this technically
determined, pictorial discourse.
As the "pictorialization of the sciences" shows,3 the symbiosis of sci-

ence and pictorial visualization techniques has taken place over many
years, or even centuries—certainly since the modern era and the develop-
ment of the modern natural sciences, during which time it was drawing that
predominated as a scientific aid. From the mid-nineteenth century onward,
photography increasingly took its place as an aid to memory, and a medium
on which to base models and reconstructions that can be elaborated upon,
or for recording observations that might contain the beginnings of an en-
lightening thesis. The extensive literature on the subject that has material-
ized in the interim increasingly addresses the interaction between science,
the practical application of images, and scholarly approaches to the image,
as well as the interference of the one with the other.4 In opposition to a trust
in natural scientists and illustrations that serve to verify, the question as to
how pictorial techniques of visualization themselves influence the percep-
tion of scientific processes of knowledge production has increasingly come
to the fore in past years, as has the role that such techniques play in techni-
cally determined visual cultures and contemporary conceptions of science.5

largeon (ed.), Imagining a Shattered Earth: Contemporary Photography and the
Environmental Debate (Oakland: Oakland University Press, 2005).

3 Bettina Heintz, Jörg Huber, Mit dem Auge denken: Strategien der Sichtbarma-
chung in wissenschaftlichen und virtuellen Welten (Vienna and New York:
Springer, 2001).

4 Martina Heßler, Konstruierte Sichtbarkeiten: Wissenschafts- und Technikbilder
seit der Frühen Neuzeit (München: Wilhelm Fink, 2006); see also the annual
publications of the study group "Das Technische Bild" produced by the Her-
mann von Helmholtz-Zentrum für Kulturtechnik.

5 Horst Bredekamp et al., "Editorial: Das Technische Bild," 8.
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Dietrich Meyer-Ebrecht employs the concept of the "visualistic" in outlin-
ing the use of visually presented information and the conditions of its pro-
duction, and the creation of interdisciplinary carriers of information in the
context of computer science and the natural sciences—all of which have
been studied extensively by today's scholars of visual culture.6 However,
the process of the pictorialization of the sciences did not begin with the rise
of digital programs for the production and processing of images. Since the
early modern era, drawings produced by hand featured in the studies of
natural philosophers. Angela Fischel has revealed the importance of draw-
ing for knowledge production during the sixteenth and seventeenth centu-
ries with reference to the natural philosophers Conrad Gessner and Ulisse
Aldrovandi, showing that the products of draftsmanship relating to the
study of nature and its forms were capable of communicating knowledge
and ensuring its transfer. Drawings should therefore enable findings to be
documented, exchanged and, above all, discussed.7 In the process of trans-
ferring knowledge by way of images, the consciousness and knowledge of
pictorial norms and conventions of representation became hugely signifi-
cant for the producer of images. Yet it is only in isolated cases that re-
searchers such as Charles Darwin developed their own mode of representa-
tion. In most cases, scientists drew on established conventions of represen-
tation, which they tailored, adapted, and changed in order to convey their
outlook. The place of illustrations in scientific discourse and in the empiri-
cal process of discovery cannot therefore be considered as having first
become an issue with the application of modern computing technologies.
However, with the digital revolution, "dealing in and with images" becomes
increasingly common and widespread.8

6 Dieterich Meyer-Ebrecht, "Visualistik. Ein neues Wort für ein uraltes Thema,"
in Andreas Beyer, Markus Lohoff (eds.), Bild und Erkenntnis. Formen und
Funktionen des Bildes in Wissenschaft und Technik (München and Berlin: Deut-
scher Kunstverlag, 2005): 46.

7 Angela Fischel, Natur im Bild. Zeichnung und Naturerkenntnis bei Conrad
Gessner und Ulisse Aldrovandi (Berlin: Gebr. Mann, 2009): 8.

8 Andreas Beyer, Markus Lohoff, "Bildhandeln: Eine Einführung," in Andreas
Beyer, Markus Lohoff, Bild und Erkenntnis: Formen und Funktionen des Bildes
in Wissenschaft und Technik (München and Berlin: Deutscher Kunstverlag,
2005): 11.
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Nonetheless, a qualitative change had already occurred in the midst of
ongoing technological development during the mid-nineteenth century. A
phase of pioneering innovation in the field of optics delivered new instru-
ments that enabled access to visual worlds formerly closed to scientists.9

This extension of the human capacity to observe was also accompanied by
the adaptation of photographic techniques in the natural sciences such as
micro-photography and X-ray photography,10 which further extended the
realm of the perceivable, rendering what had been until then invisible visi-
ble.
With these advances, the scientific process of observation became inde-

pendent of the capacities of the human eye.11 In the laboratory and in the
isolation of individual parameters, photography dispatched with drawings
made by hand as a site of reflection in the natural sciences. In an "artificial-
ly" generated, technical visual world, the photographic image increasingly
replaced the study by the natural philosopher of the object on location, the
collection of realia and artifacts, as well as the exploration of topographical
and geographical features as a direct, physical experience. In 1850, a call
by the Royal Meteorological Society ignited a blossoming of scientifically

9 Horst Bredekamp, Galilei der Künstler: Der Mond. Die Sonne. Die Hand
(Oldenburg: Akademieverlag, 2009); Horst Bredekamp, Gabriele Werner, An-
gela Fischel (eds.), Bildwelten des Wissens: Instrumente des Sehens (Berlin:
Akademie Verlag, 2004).

10 See for example Jutta Schickore, "Fixierung mikroskopischer Beobachtungen:
Zeichnung, Dauerpräparat, Mikrofotografie," in Peter Geimer (ed.), Ordnungen
der Sichtbarkeit: Fotografie in Wissenschaft, Kunst und Technologie (Frankfurt
a.M.: Suhrkamp, 2002); Franziska Brons, Horst Bredekamp, "Fotografie als
Medium der Wissenschaft. Kunstgeschichte, Biologie und das Elend der Illust-
ration," in Hubert Burda, Christa Maar, Iconic Turn: Die neue Macht der Bilder
(Köln, 2004); Franziska Brons, "Das Versprechen der Retina: Zur Mikrofotogra-
fie Robert Kochs," in Bildwelten des Wissens: Kunsthistorisches Jahrbuch für
Bildkritik 2, no. 2. (2004).

11 On the modernization of sight as a result of the ongoing development of optical
instruments, on the use of photography in medical research, and on the differen-
tiation between pre-modern and modern science in the nineteenth century, see
Jonathan Crary, Techniques of the Observer: On Vision and Modernity in the
Nineteenth Century (Cambridge MA: MIT Press, 1990).
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orientated photography; by asking photographic amateurs to support sci-
ence in capturing and recording the weather, a new genre of "photographs
of meteorologic phenomena" emerged12 that became the fastest developing
and most publically visible section of science related photography.13 In
contrast, accomplished methods of scientific photography developed only
gradually.14 Zones of photographs of meteorologic photography were pre-
dominantly provided by photographs of clouds and of lightning. Records of
lightning demonstrate why such records were not overly successful for a
long time: Randomness, the un-predictability of strikes and slow capture
times hindered successful records. Furthermore, the problem to set the
lenses in advance to an undetermined point in the distance in order to ac-
complish a sharp image hindered depictions. Nevertheless, photographs of
meteorological phenomena promised a classification of phenomena as well
making these occurrences graspable.
In the context of this extensive stock of visual worlds connected with

the natural sciences and with technology, the following study focuses only
on a small subsection, with the emphasis being on the photographic image
of environmental phenomena and its scientific, technical, economic, and
ecological evaluation with reference to certain commissioned photographic
studies in the United States. While a rich literature on the history of Ameri-
can landscape painting and the myth of the wilderness exists,15 there are
few studies that situate themselves on the interface between visual culture
studies and environmental and political history, and that aim at enhancing
our understanding of the interplay between the perception of landscapes,
concepts of nature, and the history of technology and science. This is de-
spite the obviously fruitful interaction between scientific and technological

12 Jennifer Tucker, Nature Exposed. Photography as Eyewitness in Victorian
Sciences (Baltimore: Johns Hopkins University Press, 2005; Kindle edition,
2013): LOC 2730.

13 Tucker, Nature Exposed, 2550.
14 Tucker, Nature Exposed, 2869.
15 William H. Truettner (ed.), The West as America, Reinterpreting Images Of The

Frontier, 1820–1920 (Washington: National Museum of American Art Wash-
ington, 1991); William Goetzmann, The West of the imagination (Norman: Uni-
versity of Oklahoma Press, 2009); Patricia Broder, The American West: the
modern vision (Boston: Little, Brown, 1984).
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developments on the one hand and the emergence of an environmental
protection movement that relied on the impact of images on the other.
With the publication of works by literary philosophers Ralph Waldo

Emerson and Henry Thoreau, a transcendental understanding of nature
developed in the United States during the mid-nineteenth century. Nature
was considered a spiritual space for contemplation, a cultural possession to
be preserved against exploitation by humans. At the same time, George P.
Marsh's Man and Nature opened the way for a pragmatic approach that was
conducive to practical application and drew on earlier critiques of the ex-
ploitation of natural resources. Marsh also made suggestions as to resource-
conserving practices that could be conducted under the aegis of the execu-
tive arm of the state.16 In both fields of discourse, photographic images of
environmental phenomena were received as ambivalent carriers of infor-
mation that could be interpreted in more than one way, and which precipi-
tated the mediatization of both poles of the debate. Following George
Marsh, a school of sustainable forestry and land management developed in
the state forestry colleges under Gifford Pinchot and Hugh Bennett. Thus it
came to be believed that targeted land management and agro-technical
engineering offered an alternative to the exhaustion of the land and its
natural resources. The perspective of the transcendentalists on the other
hand was drawn upon by naturalists in the preservationist movement such
as John Muir, the environmental ethicist Aldo Leopold, whose position was
close to that of the soil conservation movement of the 1930s, and the
founder of the modern environmental protection movement Rachel Carson.
These persons, along with many other authors during the 1950s and 1960s,
initiated a lively, oppositional discourse that, ultimately, advocated placing
radical restrictions on the American lifestyle. In the midst of all of these
varied debates, photographic images of environmental phenomena were
instrumentalized in order to illustrate various points of departure and per-
spectives.
The task of pinpointing precisely what fuelled the transnational scien-

tific discourse at the end of the nineteenth century and its visual priming is
interesting, highly complex and, in terms of its various aspects, extremely
difficult. Exemplary monographs by von Bredekamp, Fischel, or von Bev-

16 George P. Marsh, Man and Nature or, Physical Geography as Modified by
Human Action (New York: Scribner, 1867).
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ern have revealed the significance of visualization for the observation of
nature during the early modern period, which then grew with the formation
of the modern natural sciences. It is not only drawing but photography too
that offers a means of representing the visual in a way that offers opportuni-
ties for filling gaps—either in knowledge itself, or in the form of the inex-
plicable—with the products of the imagination. Furthermore, both media
are capable of giving cognitive and theoretical aporia a form and gestalt.17

As such, the use of drawing in natural-philosophical studies of the early
modern period goes beyond the realm of "scientific naturalism."18 The
pronounced break with the acceptance of realistic, explanatory illustrations
also provides an impulse for the integration of photographic images into
scientific discourse. For, since the presentation of the daguerreotype at the
French Academy of Sciences and the expectations it prompted, the theoriz-
ing of photography always had to deal with the suggestion of the represen-
tation of the objective, of the true-to-life. From 1839 onward the Academy
supported the development of photography through the circulation of 230
publications, letters, and reports, which were printed at short notice in the
weekly newsletter of the Académie des Sciences. This made an immense
contribution to the exchange of knowledge.19 In addition, the theses that the
Académie des Sciences published were technically evaluated and the find-
ings published. However, this rich output concerning photography was only
available to academy members. For example, in addition to François Arago
and J.B. Biot, the naturalist Alexander von Humboldt was also present as a
representative of the Academy when in 1839 Louis Daguerre presented his
invention and captivated his audience with the clarity and perfection of the
photographic reproduction of the world that it provided.20 As Laurie Dahl-
berg has written, photography struck the French scientists as something of a

17 See the chapter on Aldrovani's illustrations of fabulous creatures, "Ulisse Al-
drovandi und die Gestaltung der Natur" in Angela Fischel, Natur im Bild. Zeich-
nung und Naturerkenntnis bei Conrad Gessner und Ulisse Aldrovandi (Berlin:
Gebr. Mann Verlag, 2009).

18 Ibid., 12.
19 Laurie Dahlberg, Victor Regnault and the Advance of Photography: The Art of

Avoiding Errors (Princeton: Princeton University Press, 2005): 24.
20 Ibid., 24.
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revelation in providing an infallible, automated representation of nature,21

and in the subsequent, the scientific impulse to explore gained an innova-
tive new research medium in photography. However, the status of photog-
raphy was disputed by other representatives. Humboldt himself preferred
drawings and paintings and the botanist and naturalist Paul Güßfeldt con-
tended that an artist's landscape picture was more useful than a photograph,
since schooled artists can invest their pictures with significance: "they are
in a position to leave the unimportant aside in order to all the more sharply
highlight the characteristic," instead of reproducing everything in the same
light, as Thomas Richter has remarked pointedly.22

While photography was invariably the subject of controversy during the
nineteenth century, the emerging genre of "mountain photography" illus-
trated the cutting edge of scientific debate from 1842 onward, as far as it
related to geology.23 Martin Rudwick provides an account in his pioneering
essay of 1976 of the development of pictorial language in the earth sciences
as a merging of geological science and visual media.24 Maps, diagrams,
slides, cross-sections and, of course, photography were used so extensively
in the mid-nineteenth century as the means of communication in scientific
exchanges, that it was considered undesirable and pretentious to insist on
considering these pictorial carriers of information mere "visual aids."25 The
catalogue Die Weite des Eises. Arktis und Alpen 1860 bis heute: Vom
Durchmessen des Eises mit der Kamera by the Albertina in Vienna, offered
an outstanding and comprehensive overview of how mountain photog-
raphy, which was also bound up with a contemporary desire for the exotic
pictorial worlds obtained through travel photography, emerged as a product

21 Ibid., 26.
22 Thomas Richter, Alexander von Humboldt: "Ansichten der Natur"; Naturfor-

schung zwischen Poetik und Wissenschaft (Tübingen: Stauffenburg, 2009): 113.
23 On the development of geology as a science, see Martin Rudwick, Lyell and

Darwin, Geologists, Studies in the Earth Sciences in the Age of Reform (Bur-
lington, VT: Asgate Publishing, 2005); and Martin Rudwick, The New Science
of Geology in the same series (Aldershot: Ashgate, 2004).

24 Martin Rudwick, "The Emergence of a Visual Language for Geological Science
1760–1840," in History of Science xiv (1976): 150.

25 Ibid., 149.
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of scientific expeditions.26 Jan von Bevern's dissertation, published in 2012,
deepened the analysis of the interplay between visually-led scientific inves-
tigation, mountain photography, and geology. Taking the hobby researcher
or so-called amateur scientist Aimé Civiale as a case study, von Bevern
assessed the requirements for the production of pictures capable of making
a contribution to the science of geology. Here, Civiale's pioneering work on
Mont Blanc was instructive.27 However, von Bevern turned to Viollet-le-
Duc's drawing "Les Bossons" for his most impressive example of the inter-
play between scientific theses and a visual approach.28 Like Fischel, von
Bevern traced various kinds of visual approaches. He drew attention to
parameters such as stubbornness, creativity, the importance of the right
standpoint, flexibility in selecting an angle from which to view the object,
chance, the freedom from assumptions in making observations, the com-
plementary role of imagination or fictive reconstructions—all of which are
of such significance for the successful incorporation of visual evidence.
Thus it was clearly established with reference to photographic evidence in
scientific geological investigation, that it was not so much a case of the
photography itself taking on the role of evidence, but the constructive ques-
tioning of what may previously have been considered static that it triggered,
the comparison of the image and one's own powers of perception, the bal-
ancing out of individual observations and the all-encompassing assump-
tions of a given body of knowledge. In working with images, the natural
scientist must learn at the same time how to reflect upon images: observa-
tions informed to a certain level by visual theory become part of the process
of generating knowledge in the natural sciences.
In addition to the example of geology's appropriation of photographic

images, existing literature on visual cultures in science focused predomi-
nantly on two further points of reference: the pictorial works of Charles
Darwin and the production of popular pictures inspired by the work of
Alexander von Humboldt. It has long been known that the publication of
Darwin's On the Origin of Species by Means of Natural Selection in 1859
fundamentally changed the outlook of the natural sciences forever. In addi-

26 Monika Faber (ed.), Die Weite des Eises. Arktis und Alpen 1860 bis heute: Vom
Durchmessen des Eises mit der Kamera (Wien: Hatje Cantz / Albertina, 2008).

27 Jan von Bevern, Blicke von Nirgendwo (München: Fink Verlag, 2012): 32.
28 Ibid., 92.
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tion to a body of work devoted to the genealogy of the sciences, a much
more extensive body of literature has paved the way for analysis of the
influence that evolutionary theory had on the popular visual culture of the
Victorian period and associated perceptions of science.29 Thus the content
of Darwin's works inspired and provoked the international output of the art
world of the day, including, for example, Gabriel von Max's anthropoid,
allegorical representations of animals, but also darkly romantic reflections
on the proximity of humans and beasts—to say nothing of a whole genre of
satirical drawings and Darwin cartoons. However, with reference to the
gradual differentiation of scientific visual cultures, the breaks in painterly
conventions implied in the way Darwin presented syntheses in his drawings
are of particular interest. Darwin consciously broke with the received con-
ventions of representation pertaining to the natural sciences and introduced
a style based on "random choice, disorder, variation, and imperfection" as a
fitting means of conveying the chaotic nature of his theory of evolution. As
Larson pointed out, these "illustrations" constituted a radical departure from
a naturalistic approach to representation, at the same time as being "notable
for what they omitted."30

Just as Darwin's theory of evolution was met with heavy opposition on
the part of creationist scientists, his drawings also came in for criticism in
terms of the way they supported his theories. Jonathan Smith has reminded
us of the hostility and open enmity of John Ruskin, and perceived the root
of this opposition to lie in a reaction to Darwin's sketches depicting the
gradual evolution of apes into homo sapiens. Smith argued that Darwin's
implicit aesthetic practice constituted a direct challenge to the foundations
of Ruskin's aesthetic theory and that this was the way that Ruskin under-
stood the situation too.31 In his botanical works for instance, Darwin re-
duced the colors of flowers to a functional characteristic that attracted in-

29 In relation to which, see Horst Bredekamp, Darwins Korallen: Die frühen
Evolutionsdiagramme und die Tradition der Naturgeschichte (Wagenbach: Ber-
lin, 2005).

30 Barbara Larson, "Introduction," in Barbara Larson, Fae Brauer (eds.), The Art of
Evolution: Darwin, Darwinism, and Visual Culture (London: University Press
of New England, 2009): 9.

31 Jonathan Smith, Charles Darwin and Victorian Visual Culture (Cambridge:
University Press, 2006): 2.



22 | PHOTOGRAPHS OF ENVIRONMENTAL PHENOMENA

sects and thus ensured the dispersal of the flowers' pollen. The beauty of
flowers was therefore not proof of the existence of god but a purposeful
characteristic. Smith refered to The Descent of Man as the work in which
"Darwin naturalized the human aesthetic sense [...], making our notion of
beauty an evolutionary inheritance from animals."32 On the other hand,
James Krasner has revealed how nature writers, naturalists, and novelists
drew on Darwin's stylistic innovation in portraying nature as the locus of
optical illusion and began to describe visual failure.33 Darwin was consid-
ered to have found himself as a scientific writer and researcher in a conflict
of conscience with no obvious solution: as a communicator of science, his
illustrations were meant to awake a vision in the reader that helped him
grasp evolution as a plausible concept. However, as a scientist, he was
bound by a preference for remaining loyal to truth, which meant recogniz-
ing the chaos within the development of nature. But Darwin's solution was
to be found in his drawings, in which he portrayed the "unstable form" of a
continuously developing nature through the lack of a clear visual form.34

He consciously confused the expectations of his readers by discovering in
the representation of the otherness of nature an approximation of his theo-
ries.35 In terms of the ways in which they provide scientific and theoretical
explanations, Darwin's drawings offered an exciting example, the analysis
of which could well contribute to describing the internal process of adjust-
ing conceptualization in relation to observation.
After Charles Darwin, Alexander von Humboldt serves as the second

most influential figure for nineteenth-century science. As a natural scientist
and an explorer of exotic worlds, Humboldt's travel reports and scientific
studies, from his Ansichten der Natur, published in 1808, to the five-
volume Kosmos: Entwurf einer physischen Weltbeschreibung, helped shape

32 Ibid. According to Smith, Darwin naturalized the human aesthetic sense in The
Descent of Man, making our notion of beauty an evolutionary inheritance from
animals.

33 See Larson's Introduction to Larson's and Brauer's The Art of Evolution, 3.
34 James Krasner, The Entangled Eye: Visual Perception and the Representation of

Nature in Post-Darwinian Narrative (Oxford: Oxford University Press, 1992):
35.

35 Ibid., 173.
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the discourse on knowledge far beyond the borders of Europe.36 Humboldt
became the pioneer of the empirical natural science, and his books of natu-
ral philosophy received a global audience.37 Questions of geological origins
were central to his studies too. Moreover, his adventures provided contem-
porary culture, both popular and high, with inspiration. The educated clas-
ses gained an impression of his travels through the circulation of artistic
representations of them. As such, his travels influenced the American land-
scape painters, something that has been well documented.38

However, in contrast to Darwin, Humboldt was less of a genuinely
creative drawer and instead produced numerous artistically decorated maps.
In addition to attractive designs, these incorporated an innovative combina-
tion of image and text—that is, of geological features and textual explana-
tion. As Thomas Richter has observed, in his diagrammatic nature paint-
ings, Humboldt was able to superimpose, for example, one cross-section of
a mountain onto that of another.39 One such chart from the year 1803 di-
rectly compares cross-sections of Chimborazo and Cotopaxi volcanoes in a
way that breaks free of spatial limitations. This allowed numerous meas-
urements and data to be brought into relation with one another, including
height in meters, air temperature and listings of animal and plant life. Since
the relationship between image and text takes on a significant role in almost
all of Humboldt's works, Richter has characterized Humboldtian science as
an empirical science shaped by visuality.40 He provided a portrait of Hum-
boldt, the natural scientist, as someone who considered natural research an
art, or as a symbiosis of science, visual art, and poetry.41 Like Carl Gustav
Carus, Humboldt treated the pictorial representation of mountains, cliffs,
and natural phenomena as visual evidence from which, if the representation

36 Compare Aaron Sachs, The Humboldt Current. Nineteenth-century Exploration
and the Roots of American Environmentalism (New York: Viking, 2006).

37 Larson, Introduction in The Art of Evolution, 11.
38 Ostrud Westheider, "Kunst und Wissenschaft. Die Hudson River School und die

deutsche Romantik," in Elizabeth Mankin Kornhauser et al. (eds.), Neue Welt.
Die Erfindung der amerikanischen Malerei (München: Hirmer, 2007).

39 Richter, Alexander von Humboldt, 114.
40 Ibid., 122.
41 Ibid., 130.



24 | PHOTOGRAPHS OF ENVIRONMENTAL PHENOMENA

was accurate, conclusions could be drawn about the history of the earth.42

Humboldt made use of visual representations at every opportunity. Ink
drawings such as that of a piranha prove that he made his own composi-
tions at the same time as constituting the somewhat clumsy, dilettantish
record of an inexperienced drawer. Moreover, in this instance, the sheet of
paper was covered with extensive textual explanations, indicating a fairly
even weighting of image and text.43 Throughout his travels, the researcher
collected, dried and pressed plants, which provided the basis for subsequent
illustrations.44 Humboldt commissioned illustrations from many artists,
including the French illustrator François Turpin. They used Humboldt's
own sketches and observations as points of reference and,45 for the various
editions of Vues de Cordillères et Monumens des Peuples Indigènes de
l'Amerique (1810-13), Humboldt commissioned 69 such illustrations.46 As
a rule, Humboldt generally preferred the sensuous look and feel of land-
scape painting over the naturalistic representations provided by photog-
raphy with all their faithfulness to detail.47 The naturalist used his influence
to secure financial support for landscape painters such as Johann Moritz
Rugendas, Ferdinand Bellermann, Albert Berg, and Eduard Hildebrant, all
of whom followed in Humboldt's footsteps in attempting to understand and
illustrate scenes from South America. They exchanged letters with Hum-
boldt with a view to capturing the atmosphere of these exotic landscapes as
well as to contributing to the completion of detailed, scientific studies. Thus
Rugendas provided illustrations for Physiognomie der Gewächse that were
to Humboldt's complete satisfaction—because they conveyed only what
was considered significant.48

42 Ibid., 169.
43 Ulli Kulke, Alexander von Humboldts Reise nach Südamerika (München: Fre-

derking & Thaler, 2010): 74.
44 Ibid., 12.
45 Ibid., 57.
46 Richter, Alexander von Humboldt.
47 Renate Löschner, Lateinamerikanische Landschaftsdarstellungen der Maler aus

dem Umkreis von Alexander von Humboldt (Inaugural Dissertation Berlin,
1976): 17.

48 Ibid., 33.
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These personalities of the natural sciences were and remain internationally
renowned. But in view of this, and of the popularity of the increasingly
widespread scientific visual culture that emerged in the context of the
transnational transfer of knowledge among elites in the natural sciences
during the latter half of the nineteenth century, the dynamic and, specifical-
ly, the blind spot of American scientific discourse during the same period is
all the more noticeable: in the expedition reports of the 1860s and 1870s,
there was no theoretical reflection on the role of the image or of the photo-
graph. Indeed, the illustrations, photographs, and reproductions in these
publications served for the most part as decoration and, as such, remained
trapped in the ideals of the picturesque and the sublime. Nowhere do they
achieve anything like the scientific or pictorial qualities of Darwin's draw-
ings or Humboldt's diagrammatic paintings of the natural world. This lack
of sophistication simultaneously prompts the overriding question as to the
distinguishing characteristics of scientific elites working within various
national contexts.
The biographies of immigrants and emigrés such as the Swiss naturalist

Louis Agassiz shed much light on exchanges and relations involved in
processes of knowledge transfer on both sides of the Atlantic. While trying
to make a name for himself as a young scientist, Agassiz became acquaint-
ed with Alexander von Humboldt in 1832 in Paris. It was the beginning of a
lifelong friendship.49 Agassiz had already began to oversee an extensive
publishing empire in Europe and commissioned a whole raft of illustrators
in the natural sciences, some of whom even accompanied him in 1846 to
the United States. The publication of his Ètudes sur les Glacier in 1840
established him as an internationally recognized authority in geology; he
substantially influenced scholarly opinion on the formation of glaciers and
significantly contributed to knowledge of the ice age. The ship he boarded
in Liverpool on 19 September 1846 carried the most up-to-date knowledge
of the natural sciences in Europe to the Americas.50 Upon arrival, Agassiz
was quickly introduced to the cream of American scientists and his com-
prehensive knowledge celebrated in an almost frenetic manner. Lurie at-
tributed the response to the comparatively undeveloped nature of American

49 Edward Lurie, Louis Agassiz. A Life in Science (Baltimore and London: John
Hopkins University Press, 1988): 65.

50 Ibid., 119.
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science in the 1840s and the simultaneous consciousness of the potential to
make swift advances—not least on the back of Agassiz's discoveries—, as
well as to a contemporary utilitarianism that saw the value of science as
lying in its capacity to strengthen the nation's economy.51 With the support
of his friend, the Harvard botanist Asa Gray, Agassiz received a teaching
position at Harvard in 1848. Like so many scientists of the day, Gray's
research drew heavily on a collection of realia, acquired paintings or draw-
ings, his own sketches and a range of other sources, including a collection
of Carleton Watkins's landscape and nature photography.52

Like Agassiz, Gray was a representative of an empirical science of a
Humboldtian cast. The unmistakable motif of manifest destiny and Western
expansion play a role in his geological expeditions in the United States.53

But in the interim, a bitterly fought dispute came between the scientists,
concerning the implications for religion and the validity of Darwin's theory
of evolution. Agassiz publicly registered his opposition to the theory of the
evolution of the species in January 1859, prompting lasting controversy
among the American scientific elite.54 Asa Gray argued against Agassiz and
defended Darwin: a collection of Gray's essays on the matter, Darwiniana,
was published in 1860.55 The dispute between Darwin and Agassiz centered
on the incompatibility of the theory of evolution with the catechism of
orthodox believers. Agassiz perceived Darwin as assuming the status of an
interpreter of the divine plan,56 whereas for Agassiz himself, the continuous

51 Ibid., 133.
52 Asa Gray Papers, Harvard University Herbaria, Botany Library Archives, Pho-

tographs and Illustrations.
53 David N. Livingstone, "A Geologist by Profession, a Geographer by Inclination:

Nathaniel Southgate Shaler and Geography at Harvard," in Clark A. Ellitoo,
Margaret W. Rossiter (eds.), Science at Harvard University, Historical Perspec-
tives (Bethlehem: Lehigh University Press, 1992): 147.

54 Lurie, Louis Agassiz, 292.
55 A. Hunter Dupree, "Introduction," in ibid., Asa Gray - Darwiniana. Essays and

Reviews Pertaining to Darwinism (Cambridge: Belknap Press of Harvard Uni-
versity, 1963): xiv.

56 Lurie, Louis Agassiz, 85.
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development of all life was proof of the all powerful mind of the creator.
He refused to recognize Darwin's theory of evolution.57

While the expeditions into as yet uncharted territory in the "wild west"
were economically motivated, the systematic photographic records they
generated attest to the blossoming of American landscape photography. As
a result of which, photographers such as Carleton Watkins, Timothy O'Sul-
livan, William H. Jackson, und John Karl Hillers first became well-known.
However, as already mentioned, studies by scholars such as Clarence King,
John Powell, Ferdinand Hayden, and George Wheeler never incorporated
any systematic reflection on the relationship between image and science.
The scholars' surveys were punctuated by photographs, including those that
they themselves had commissioned. Nonetheless, most of the photographs
selected almost seemed to strengthen the myth of the wilderness as repeat-
edly portrayed in contemporary travel guides. Though the highpoint of
American landscape photography directly coincided with the surveys, the
vision of nature communicated in the photographs never found a place in
scientific reflection in the same way that drawings by Viollet-le-Ducs or
Darwin did. But what sort of circumstances and ideas formed the back-
ground from which this American visual culture stemmed? And which
cultural properties can be recognized? Can these pictures be said to relate to
a specifically American scientific discourse and what values are attached in
this discourse to photographic images of environmental phenomena?
The foundations for the specific direction that American scientific dis-

course took with reference to the environment during the nineteenth century
are to be found in the areas of religion and economy. In the tradition of
thought extending from John Ruskin to Thomas Cole and in the American
philosophy of transcendentalism, landscape and its visual representation
generally possessed a powerfully religious quality; both were interpreted as
evidence of a romantic understanding of the world. Ruskin developed his
aesthetic theory in the midst of the high point of the Victorian passion for
travel in the 1850s and 1860s, as Englishmen and Scotsmen risked their
lives in droves attempting to conquer the most dangerous peaks in the

57 Ibid., 255.
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Swiss Alps.58 In Modern Painters, he philosophized in the tradition of Kant
on the sky as an infinite expanse of heavenly beauty, and proof of a divine
presence:

"And if you look intensely at the pure blue of a serene sky, you will see that there is
a variety and fullness in its very repose. It is not flat dead color, but a deep, quiver-
ing, transparent body of penetrable air, in which you trace or imagine short, falling
spots of deceiving light, and dim shades, faint, veiled vestiges of dark vapor; and it
is this trembling transparency which our great modern master has especially aimed
at and given. His blue is never laid on in smooth coats, but in breaking, mingling,
melting hues, a quarter of an inch of which, cut off from all the rest of the picture, is
still spacious, still infinite and immeasurable in depth. It is a painting of the air,
something into which you can see, through the parts which are near you into those
which are far off; something which has a surface and through which we can plunge
far and farther, and without stay or end, into the profundity of space."59

It has of course been established that Ruskin never read Kant.60 Nonethe-
less, in Ruskin's aesthetic theory, art and scientific discourse merge with
one another. According to Werner Busch, Ruskin perceived "a basis for art
in the natural sciences," and, in a way that is related to Goethe, Humboldt,
and Carus, "views art with the eyes of a naturalist." All of which, remarked
Busch, resulted in Ruskin encouraging artists and critics to benefit from the
knowledge yielded by optics, geology, meteorology, botany, and anato-
my."61 Ruskin did not consider the aim of artistic representations of the
world to lie in producing naturalistic illustrations characterized by their
faithfulness to detail but rather in the artistic realization of "the truth of the

58 David Robertson, "Mid-Victorians amongst the Alps," in U.C. Knoepflmacher,
G.B. Tennyson (eds.), Nature and the Victorian Imagination (Berkley: Universi-
ty of California Press, 1977): 113.

59 John Ruskin, "Of Truth of Skies," (1843/1856) in Werner Busch (ed.), Land-
schaftsmalerei (Berlin: Reimer Verlag, 1997), 283. "Of Truth of Skies" first
published in Modern Painters, vol. 1 (1843).

60 George P. Landow, The Aesthetic and Critical Theories of John Ruskin (Prince-
ton, New Jersey: Princeton University Press, 1971): 17.

61 Werner Busch, "Kommentar [John Ruskin]," in Busch (ed.), Landschaftsmale-
rei, 290.
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perceived."62 Landow also conceded that while Ruskin considered mimesis
to be the basis of art, it was elevation and creativity that made art sublime,
these being the same aspects that Ruskin cited in arguing against photog-
raphy.63 This symbiosis of art, nature, and science was missing in Thomas
Cole's Essay on American Scenery (1835), a groundbreaking text in the
American context. Instead, Cole drew attention to the religious understand-
ing of nature, in addition to the specifically American quality of the wonder
of nature and its promotion.64 The influence of religion therefore played a
significant role in art historians' analyses of American landscape painting of
the nineteenth century. This is true of most interpretations of pictures by
Frederic Church, especially where his South American allegories, inspired
by Humboldt, are concerned.65

In terms of literature, there emerged with the kindred spirits of Ralph
Waldo Emerson and Henry Thoreau a view of nature as a physical place of
recovery as well as a spiritual space for contemplation in which the indi-
vidual can reflect once again on his true nature—away from the disruption
of modern, civilized society. As such, Thoreau's literary debut in 1848 was
widely celebrated for the "authentic" talent it exhibited and the humble
lifestyle that Thoreau himself led in that he depended only on essentials.66

Via his later influence in the founding of the preservationist movement and
on the nature apologist John Muir, the transcendental conception of nature
in the 1890s entered into pictorial symbiosis with photographic images of
landscapes and thereby strengthened existing interpretations of the sublime
in nature as an indication of divine revelation. At the same time, religion
also played a role in North American scientific culture, insofar as the latter
was categorically rejected by influential, leading American scientists for
religious reasons. As previously mentioned, Louis Agassiz fought against

62 Ibid.
63 Landow, The Aesthetic and Critical Theories of John Ruskin, 24.
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Darwin's theory of the continuous development of species through a natural
process of selection.67 As expedition leader on the great surveys and, in-
deed, of all the scientists on the great surveys, probably the one most in-
volved in the contemporary geological dispute, the deeply religious Clar-
ence King also became a disciple of an aesthetic worldview akin to that of
Ruskin.
The religious connotations of images of landscapes such as these are

echoed in much cited interpretations of William Henry Jackson's The
Mount of the Holy Cross.68 The conventions of representation that Jackson
followed here can be related to those seen in a wood engraving by James
Mahoney entitled Fog-Bow Seen from the Matterhorn on July 14, 1865,
which was cut by Edward Whymper and adorns the front cover of Scram-
bles amongst the Alps (1871).69 Here too, there appeared a cross on the
summit of a mountain as a divine sign, the presence of which was con-
firmed by the explorers who were present—however, not a single person is
present in Jackson's photography.
While Clarence King also maintained a religious outlook, as Donald

Worster has shown in his biography,70 this did not prompt him to deny the
existence of processes of geological transformation—something that will be
examined in more detail in the first chapter. Thoreau's understanding of
nature, which was just as influenced by Humboldt as it is by Darwin, also
combined transcendentalism and an empirical approach to science—as
Laura Dassow Walls has shown. Thoreau was impressed by the observa-
tions of nature in Darwin's Voyage of a Naturalist round the World.71 His
enthusiasm led to a far-reaching "empirical turn" in his outlook, which not

67 Donald Worster, A River Running West: The Life of John Wesley Powell (Ox-
ford: Oxford University Press, 2001): 314.

68 Ferdinand Hayden, The Yellowstone National Park, and the Mountain Regions
of Portions of Idaho, Nevada, Colorado and Utah (Boston: L. Prang and Com-
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69 David Robertson, "Mid-Victorians amongst the Alps," in Knoepflmacher, Ten-
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only distinguished his subsequent thought from that of Emerson, but from
many contemporary European and Anglo-Saxon natural philosophers.
Emerson turned explicitly against the empirical perception of the world.
Indeed, he would have gladly seen it relinquished in order "to absorb and
remake nature into spirit."72 In contrast to which, Walls has considered
Thoreau's about-turn a break with the narrative of "rational holism," in
which nature is conceived of as a mechanical-organic entity. Instead, Tho-
reau interpreted nature "as a divine or transcendent unity fully compre-
hended only through thought"73—a similar position to that of the German
natural philosophers of the Enlightenment and their view of nature. Tho-
reau modified this outlook by integrating it with an empirical science in the
tradition of Humboldt und Darwin. This resulted for Thoreau in a synthesis,
an idea of "empirical holism" as a model that incorporated the interconnec-
tions, taken as given, between the world and isolated phenomena. In short,
Thoreau believed that the close study of isolated phenomena would lead to
the explanation of general processes.74

The second component—the economy—also had specifically American
characteristics and was also linked to a particular current of thought, that of
the philosophy of pragmatism. The striving for efficiency and for results
seemed to leave no room for aesthetic reflection on nature and its represen-
tation in various media. Instead, nature was to be measured and inventoried
in order to establish the quantities of mineral deposits and other resources
that the nation had at its disposal. This too was accompanied by an idea-
tional relation between the echo of Darwin's theory of evolution in the
justification of a socio-Darwinian survival of the fittest on the one hand and
the American belief in progress in the latter half of the nineteenth century
on the other. As John West has remarked, Darwin's theory was often em-
ployed in support of an unregulated capitalism and reduced state in the age
of the robber barons.75 Yet, in sharp contrast to such arguments, West also

72 Ibid., 133.
73 Ibid., 4.
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discerned the instrumentalization of a Darwinian model in the establish-
ment of a regulated welfare state. Thus, Darwin's theory could have served
just as well in undermining the supremacy of capitalism as in supporting
attacks by Progressives on the limited capacity of the state—or for that
matter, in justifying the state impinging on the private life of American
families.76 Behind all of which, John Dewey's voice can be heard and the
influence of his philosophy of pragmatism detected—both of which called
for a new democratic way of living. In the 1920s, his demands of the state
were translated into an understanding of government as a means of com-
municating and balancing economic aims, technical innovation, and demo-
cratic ideals.77 His theory hinged on the concept of growth set out in Recon-
struction in Philosophy. Dewey established moral criteria for evaluating
growth, according to which he distinguished between positive and negative
outcomes for society.78 Thus economic growth was considered worthwhile
for a society only when accompanied by an expansion of the critical power
of judgment associated with social intelligence and accompanied by appro-
priate societal models.

In the sense of this school of philosophy, the leaders of the four great expe-
ditions of the latter half of the nineteenth century were pragmatists who, as
explorers engaged in an expansionary project, came from a background
associated less with the refined world of intellectual reflection and more
with the American capitalistic model of economy. The landscape must be
measured and evaluated in terms of empirically gathered statistics and other
data. During the raw days and nights in the field, there remained little space
for philosophical observations and explanations. After the expeditions'
successful conclusion, the main task was the calculation of reliable progno-
ses for future economic development.
Nonetheless, as Rudwick has pointed out, the continuous development

of a visual language in the discipline of geology provided the background
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for an exponential increase in the use of visual aids such as maps, graphics,
or statistics in empirical studies of a given region during the 1870s, which
were in turn translated into the economic management of land and re-
sources. Michael Conzen has emphasized the significance of maps in the
United States in representing social circumstances and constructing a vision
of national identity. However, with regard to the great surveys, these visual
representations were used as the foundations for an economic model. There
are no sophisticated observations informed by scientific theory in the re-
ports of the expedition leaders. Where they were concerned with the ap-
pearance of landscapes it was only with regard to their picturesque qualities
and these conformed to a religious picture of the world.
The dialectical division between efforts geared toward generating scien-

tific knowledge on the one hand and a world outlook on the other is most
pronounced with reference to Clarence King; Powell developed the science
of ethnology and anthropology, Hayden popularized science, and Wheeler
completed his report on infrastructure with a military sense of duty. With
respect to all of these areas and all of these aspects, photographic images of
environmental phenomena have played a role in the translation of various
kinds of concerns. One could also say that, as a result of the application of
photographic images of landscapes in a wide range of mediatized spheres,
the visually driven culture of science has been stretched to the point of
dissolution. That is, photographic images of environmental phenomena did
not only play a role in the specialization of scientific discourse that I shall
describe. They also illustrated the ideology of manifest destiny, the emer-
gence of mass tourism, of a transcendental world outlook and associated
visions of nature; they served to support arguments that emerge with the
nascent preservationist and conservationist movements as well as with the
onset of nature tourism. And above all, their use coincided with economic
aims. Further, after 1890, they could be reproduced for the purposes of
publicity and thus photographic images of environmental phenomena were
quickly incorporated into multi-functional, mass media advertisements and
became commercial products in their own right, the ambivalence of which
suited them to the greatest possible scope of arguments.
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This book presents political intentions as the framing narrative of photo-
graphic images. These intentions help contextualize and explain the photo-
graphic image and reveal levels not immediately apparent in the pictorial
language of the works themselves. Last but not least, the intentions behind
and the conditions for the public circulation of the image are also ex-
plained. Chapter One provides the context for the emergence of photo-
graphic images of environmental phenomena during the great surveys of
the 1860s and 1870s and shows how associated visual cultures were
adapted to suit the specialization of scientific discourses during the same
period. Chapter Two highlights the significance of photographs in the
1930s for directing and evaluating land management processes and for the
rural economy generally, including as a means of shaping attitudes and
practices. Chapter Three covers the 1970s and the Documerica project,
which was intended to play a decisive role in the state's management of
environmental conflicts. This last chapter is specifically concerned with the
use of the exhibition format, which was supposed to be the basis for estab-
lishing a leading role for the United States in the international, institutional-
ized environmental protection movement.




