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Figure Intro. 1.   Earthrise, photographed by William Anders, December 24, 1968, AS08-14-2383 (NASA). 

INTRODUCTION

Interpreting Astronaut Photography

 “Through the eyes of the astronauts, we have seen more clearly than ever before this precious earth essence that must be preserved. It might be given a new name borrowed from space language: Earth Shine.” 1

 —Anne Morrow Lindbergh, 1969

Two of the most famous Americans in aviation history attended the launch of Apollo 8 on December 21, 1968: Charles and Anne Morrow Lindbergh. Anne later recorded her observations of meeting the astronauts the day before the launch, viewing the Saturn V, and analyzing the implications of what was probably the most meaningful result of the Apollo program: humans seeing Earth from a great distance. In an essay first published in newspapers and then in book form, she reflected on the  Earthrise photograph that dominated reactions to the mission (Figure Intro. 1). While Charles and Anne shied away from the media intent on documenting the journey of the astronauts, the couple likely felt a kinship with the three Apollo 8 astronauts as visible public figures. 

Lindbergh’s essay also captured the unspoken and sometimes unexpected benefits of the Apollo program: the spiritual, intellectual, and inspirational aspects of the distant view of Earth. The story of the photograph, a view titled even in mission-planning documents as “Earthrise,” symbolized the culmination of almost a decade of astronaut photographic activity at NASA.  Earthrise became one of the defining visual moments of Apollo, combining the technical and mechanical with 1

the ethereal and emotional. The image expresses, in one frame, the sublimity of engineering expertise in a politically driven nation.  Earthrise  became the single best visual expression of traditional notions of American exceptionalism during the so-called long 1960s. 2 Americans traveled to the Moon and returned having 

“conquered” the space “frontier.” 

Astronaut photography has profound importance to the fabric of American culture, with the images shaping shared ideals about American life and society for decades after. How we remember those events, either through living or shared cultural memories, depends greatly on photographs taken during key moments. I argue that more than print or television coverage, astronaut photographs shaped our collective memory of a period punctuated by moving and still images of assassinations, urban riots, and military activity. Yet rarely do scholarly works even consider astronaut photographs as part of the visual fabric of the long 1960s. These images are more than just photographs to wow the viewer—

embodied in the images we most frequently encounter are the political, cultural, and social symbols of the Space Race. This book seeks to redirect attention to this period with a wider lens, integrating astronaut-captured photographs into the visual narrative of the period and assessing the role astronauts played in shaping public memory. Cameras were the tools to tell the story of spaceflight. 

The images created imprinted lasting visual memories on our shared cultural consciousness. 

My examination of astronaut photography utilizes visuals as a means of understanding both their influence on, and place in, a complicated visual landscape. 

Popular and historical scholarship regularly characterizes this period as the height of visual chaos with television news, magazines, art, and other media presenting a battery of images to confront and sometimes offend the viewer’s senses. In complete contrast, NASA provided images of humans in space, technological achievements, and the discoveries of space exploration. Those inside and outside the space program consistently used powerful visuals in addition to well-worn rhetoric to promote space exploration as a core mission, affirming President Kennedy’s vision of American culture. Using photographs as tools to influence policymakers and the public alike reflected the interpretive nature of photography. As a tool for public relations, engineering documentation, scientific investigation, and recording the experience itself, astronaut photography opened the door to understanding human space exploration. 

2

 THROUGH ASTRONAUT EYES

To contextualize the images historically requires a framework for interpreting them. Scholarship in four areas informs my argument and shapes the organization of this book: technology, communications, visual culture, and public memory. These topics have wel -established historiographies, but very few instances, even unrelated to space history, attempt to examine astronaut photography using these frameworks. 

My study extends recent scholarship that sought to engage with similar materials or subject matter, but this interpretation is unique in its focus on astronaut images seen in terms of the visual culture of the 1960s. 3 I demonstrate how deeply these images penetrated American culture because of their broad intent, availability, circulation, and appeal to audiences, far and beyond that of exploration of the past. 4 

These visual products, created by our proxies in space, became a significant point of departure for American culture during the Cold War, symbolizing a psychological victory despite the tragedies of the period. 

Some boundaries are in order for any historical work. I tell this story from a specifically American perspective because the images were provided by American astronauts for a predominantly American audience. Their effects and ultimate legacy are, however, clearly global. I also bound this book by the years dedicated to accomplishing the most audacious American goal of the Cold War: sending a human to the Moon. This early period, sometimes referred to as the heroic age of human spaceflight, began with NASA’s selection of astronauts in 1959 and the end of Project Apollo in December 1972. Excluded from this study is photography beyond Apollo. By the time of Skylab in 1973 and the later Space Shuttle program of the 1980s, changes inside and outside NASA shifted the focus of the human spaceflight program. Camera types expanded, scientific uses grew dramatical y, and the results changed as the astronauts do not leave Earth orbit, a subject worthy of a separate study of its own. 

For historians, research material often takes the form of written words in sources such as diaries, memos, letters, and other textual material. The wordless nature of images makes them less comfortable territory. Reading an image for information, as art historians and visual culture experts do, is an acquired skill, and the potential for a multiplicity of interpretations can frustrate the best historians. In the case of astronaut photography, scholars from a range of backgrounds have engaged with the images as both evidence and art. I seek to forge a path through the middle, engaging with the material in terms of the visual constructed by the written. 



interpreting astronaut photography

3

Unpacking this subject using a single historiographical context such as visual culture, art history, technology, or public memory too narrowly defines the study, although all four used equally would not take into account the nature of resources and documentation available. Some technical and nontechnical studies published since the Apollo program engaged with astronaut photographs on some level, but typically only as illustrations of a point about a larger part of the program. My study requires the interpretation of documentary, photographic, and technological evidence to understand the cultural significance of astronaut photography. By incorporating a wide set of materials in this study, including a close visual reading of key photographs, I aim to move beyond intellectual monographs or narrow technological histories that make little use of the rich primary sources and oral histories. 5 My goal is to not only address the specifics of mission photography that lead to iconic astronaut photographs, but also examine them within the context of photography, the power of images, and their ongoing cultural resonance. 

EXPLORATION AND TECHNOLOGY

Within the history of exploration, camera technology offered the opportunity to chronicle journeys for science, commercialization, and public relations. The concept of exploration implies a harsh working environment, with potential pitfalls and situations explorers cannot predict. Photographic work in such conditions presents additional challenges, whether the conditions are the diverse terrain of the unex-plored American West in the late nineteenth century, the treacherous Antarctic ice sheet around the turn of the twentieth century, or the cold vacuum of space. 

This study is about not only early astronaut photography, but also the related historical situations of imaging in extreme conditions. Recent scholarship from Elizabeth Kessler illustrated a formula similar to the one I use here by connecting visual culture and technological capabilities in exploration settings. Kessler’s study interprets Hubble Space Telescope images as the byproduct of both scientific data and an existing understanding of and connection with landscape painting from the nineteenth century. 6 My work likewise examines the process: technological choices made along the way and training test pilots to do work traditionally done by professional photographers. Prior expeditionary projects, those to the American West and Antarctic regions, employed trained photographers, men who by 4

 THROUGH ASTRONAUT EYES

education or trade knew the technology and how to maximize issues of lighting, exposure, and composition. In the case of astronaut photography, its position within mission-planning priorities was far from the top. While professional photographers employed by NASA assisted in selecting camera equipment, training the astronauts in camera use, and developing the films postflight, the art of making a wel -composed and elegant photograph was not intentional or sometimes possible for astronaut-photographers. Time and location usually did not allow for much flexibility. None of the hallmarks of what define a professional artistic photographer, other than capturing images with a camera, was present in the experiences of the astronauts responsible for memorable views of our first forays into outer space. 

Astronaut photography also fits within the discipline of the history of technology. Specialized histories of spaceflight technologies abound, including a few on cameras specifically, but none of those approaches the serious contemporary scholarship that shapes the field. 7 Of particular interest are works by Philip Scranton on a community-based approach to understanding technological developments in spaceflight and their influence within society, and David Mindell on the human-machine interface as seen with the development of the Apollo computers. 8 These multidisciplinary approaches to the history of technology delve into the more complex stories behind the creation of technologies as opposed to the focused, fetishized histories written previously, histories that focused on what Scranton calls the “mastery of technology.” This study, therefore, takes a multidisciplinary approach to avoid the well-trodden ground of specialized camera technology histories so as not to prize the detail over an assessment of its role in changing American cultural memory. My explanation of astronaut photography, including the cameras selected and used during flight, offers a unique opportunity to see, in the literal sense, a type of technology as a fundamental part of how American culture and memory continue to represent and understand the spaceflight experience. Critical to my formation of that argument is Ruth Schwartz Cowan’s landmark piece on the social construction of technologies through networks of consumer decisions. 9 Her analysis would suggest, in the case of my study, that the position of consumer inside a network could be filled by those at NASA selecting cameras and in audiences outside of NASA using the images. 

Coupled with these nuanced examinations of spaceflight history, broad technological histories help shape the direction of this book. David Nye’s  American Technological Sublime offers a well-reasoned framework for how the sight of interpreting astronaut photography

5

technological achievements shaped the American understanding of them, while cal -

ing attention to similarities between views of the American West and spaceflight. 10 

My argument, in concert with Nye’s characterization of how such experiences can bind a society together, is that this process was made possible in the Space Age through the images captured by the astronauts. Anyone could see what astronauts achieved. We now live in a society that expects amazing technological achievements as the norm, and we require visuals to believe them. In the fast-paced, Twitter-ized culture of the early twenty-first century, one might ask if even photographs, so often scrutinized today for signs of surreptitious Photoshopping, will remain the gold standard as evidence of the spectacles of space exploration. 

COMMUNICATING SPACEFLIGHT

What makes astronaut photography such an interesting topic is both its deep penetration into American culture and its global spread as a means of communicating the accomplishments of NASA engineers, scientists, and astronauts. There was an implicit trust in the mimetic quality of the images. Roland Barthes explained that some visual evidence requires no language or key because “for all the kinds of images only the photograph is able to transmit the (literal) information without forming it by means of discontinuous signs and rules of transformation.” 11 While the audience for astronaut photography may be broad, the astronaut-photographers were by no means artists. It was the images, far more than their words, that became the literal focal point for most memories of the early human spaceflight program. 

By examining astronaut photography, I am seeking to expand our historical and cultural understanding of the early space program in a specifically American context. Moving and still images add richness, texture, and dimension to life otherwise captured in impressions made through words on paper or in memories saved in our minds. Sigmund Freud called a photograph the screen onto which we project visual memories. 12 Similarly, theorist Siegfried Kracauer posited that photography is an attempt to capture a spatial continuum while history captures the temporal continuum. 13 The generation of a spatial concept of a historical moment, one passed but not necessarily experienced personally, required accurate photographs and information, especially for a public already immersed in the visual documentation of contemporary life. Seeing events from around the world on the 6
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nightly news or in the pages of daily newspapers and weekly magazines linked the possibility of remembering global events through associated visuals, not just in the words generated by journalists. 

Because a wide audience viewed the images, the range of possible reactions was equally broad. Those who financially supported expeditions may have found satisfaction in the economic development possibilities seen in images: potential mineral deposits or natural resources seen in photographs of western American regions, or the lack of resources in polar images. Michel Foucault addressed this in his discussion of power, explaining that one expression of power is the control of images. In the case of astronaut photography, both NASA and the astronauts wielded power as the arbiters of image content. 14 Institutions define many of the rules by which these elements of the cultural communication occur, but the interpretation of images remains in the minds of the audiences. Their needs shaped the ways in which the photography was distributed. In each case examined here, however, the broadest version of the public audience was not the intended primary consumer of the photographs, but rather those who chose intentionally to employ them for their own purposes. With so many audiences, interesting and dynamic possibilities for reaction and interpretation existed. 

Using Barthes’ theory of images, my study also examines the symbolic and literal messages (connoted and denoted, in his terms) of astronaut photography. 

Reading these images brings forth a variety of impressions, associations, and memories. Literal messages in spaceflight are obvious: a rock was in a specific position when collected by an astronaut. Denoted messages convey information in similar literal ways to those seen in scientific or medical photographs. Connoted messages vary by the subjective attitudes, beliefs, and other psychological filters used by people when analyzing visual information. To read an image, to process information from it in a strategic way, requires a level of interpretation that brings forward elements seen as more dominant or important and pushes to the side elements deemed less significant. 15 This book explores the production of these symbolic and literal messages within the historical, cultural, and political contexts of this early period of human spaceflight. 

What is essential y a visual culture study set within the context of examinations of human spaceflight requires looking outside of space history literature to secondary works that guide it toward a place within other historiographical narratives. 

Studies abound of the meaning of photography of newly explored places and the interpreting astronaut photography
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function of photography in culture. 16 To focus my work, I call attention to what is essential to the narrative of astronaut photographic reception, situating all of these issues within a framework established by other histories of exploration photography. 

At its core, the story of astronaut photography is about the imaging of exploration by humans, but not necessarily professionals; a visual record created by the few who made the journey for those who did not. Across the scope of exploration projects over the last century and a half, these experiences stand as key moments in which ideas of success, failure, pride, and discovery depended on a visual record. 

VISUAL CULTURE AND SPACEFLIGHT

Visual culture, the study of the relationship between the visual and the consumer, provides a framework with which to analyze the production, dissemination, and reaction to astronaut photography. Leveraging this scholarship helps determine what the astronaut photographs mean in American culture, from the turbulent years during which the United States went to the Moon through to the present. 

Approaching them this way also opens up opportunities to see where astronaut photography shares a visual legacy with works from the history of photography and exploration. Exploration with cameras in the century prior to Apollo cameras created a visual catalog rich in rhetoric that informed, though only subconsciously, the types of images NASA sought to distribute to viewers. To study the visual culture of space exploration means, as other scholars have done with exploration of the American West and Antarctica, examining how the images were made, circulated, and understood by audiences. That approach shapes why I assert that these images are critical to understanding the period in which they were captured and what they continue to mean to viewers today. 

American notions of the frontier and national ideals guided early perceptions of astronaut photography, but readings of the images challenge the use of such rhetoric in relationship to space exploration. NASA refrained from assign-ing grand meanings to astronaut photographs in the text accompanying images, choosing to supply only basic information in captions and press releases. Notably, social commentators, including Archibald MacLeish and James Dickey, wrote essays about the implications of astronaut photography. 17 Through images, people could feel as though they participated in a historic moment that only a handful of 8
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Americans actually experienced: circling the Earth or Moon in spacecraft barely larger than midsize sedans. 18 As Daniel Boorstin stated at the beginning of the Space Age, “[Travelers] found amazement and delight and have reflected that life back home need not always remain what it has been . . . there are more things in heaven and earth than was dreamt of in their philosophy, that the possibilities of life are not exhausted on Main Street.” 19 The public were to some degree guided in their understanding of the images by noted writers, coming to understand astronaut photography in terms other than those NASA expected. Astronaut voyages in space provided the sense of the sublime sought by audiences, providing an escape from daily reality. 

Within the visual evidence produced during the space program lay three general media types available for examination: movies, still images, and art. To maintain consistent and focused terminology, technology, and evidence, selecting one medium is necessary. Scholars Kathy Keltner-Previs and Ann Goodyear addressed visual communication during the early space program, but they focused on television and art, respectively, and not the production, dissemination, and reception of still images to form a complete visual narrative. 20 Still photographs distributed broadly via local, national, and global news outlets in printed form make for a sufficiently narrow but interesting study. Television and movie footage, in the form of broadcast signals and film, provided media for production teams to display space accomplishments for a fleeting moment. Until fairly recently with digital technology and the Internet, moving images were far more difficult to reproduce and share, resulting in a less permanent place in public memory. 

A critical method for conveying space successes, my study contends, are the photographs created by participants in the experiences of leaving Earth. This may be associated with the overlap between early human spaceflight and W. J. T. Mitchell’s definition of a period he cal s the  pictorial turn: when American culture moved from reliance on the printed word to visual media for news information. 21 Images astronauts returned from space became vital contributions to public memory of human spaceflight as well as critical pieces of evidence for scientific research. As visual scholar John Tagg points out, however, the camera is never neutral. 22 The U.S. 

government and particularly NASA seemed to sway public opinion with stunning photographs taken by astronauts. But in reality, even images could not push support for space exploration much beyond the 50 percent mark at the height of NASA’s popularity in the late 1960s. 23 Apparently, even the seeming unimpeachable status interpreting astronaut photography
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of photographs did not drive public opinion or encourage additional political support for funding human spaceflight once NASA achieved Kennedy’s lunar goal. 

Visual, scientific, and technological benefits proved too little in comparison to the social, economic, and political pressures of the 1970s. 

REMEMBERING OUR HEROES

Historian David Lubin made the case for how iconic images become entrenched in public memory because they revisit previously seen images with familiar content. 24 

The ease of obtaining printed reproductions of photographs in newspapers or magazines throughout the last half of the twentieth century meant they often served as commemorative items of historic moments. From the perspective of at least one person, Richard Underwood, who trained early American astronauts in photographic techniques, the quality of astronaut photographs was the key to their “immortality” as explorers. 25 As one present in the moment, it was easy to overemphasize the potential of photographs, but Underwood’s suggestion considered the possible disconnect between astronauts and images that could unfold long after the days of the heroic exploration of space. As Benjamin Lazier points out, “It is one thing to trace the spread of use of the images themselves . . . but it is something else to track how the planetary horizons afforded by photographs of the whole Earth have surmounted, inflected, complemented, or corrupted the earth-bound horizons of everyday experience.” 26 Still photography, however, may well be the best, most important source of fixing permanently in public memory the success of the U.S. space program of the 1960s. 

While many people remember astronaut achievements before the contributions of hundreds of thousands of people who enabled their flights, I see a disconnection of astronauts themselves from public memory because of the management of the photography. Rarely do astronauts appear in mission photographs, and often those seen outside the spacecraft are for purposes of scale, not really posed or planned. 

Some exceptions to this observation are the images recognizable as icons of the period: Ed White spacewalking with the backdrop of the Earth (Figure Intro. 2) or Buzz Aldrin saluting the U.S. flag on the Moon (Figure Intro. 3). With limited examples of images that serve as evidence of human activity in space, I argue a general disassociation exists between specific personal information in images and 10
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Figure Intro. 2. Astronaut Edward White performing the first U.S. spacewalk, photographed by James McDivitt, June 3, 1965, S65-30431 (NASA). 



Figure Intro. 3.  Astronaut Buzz Aldrin saluting the U.S. flag on the Moon during the Apollo 11 mission, July 20, 1969, AS11-40-5874 (NASA). 

the generalized impressions that endure in public memory. Many people realize a vague fact such as “humans did it,” but not that Gene Cernan was commander of Apollo 17, the last human mission to the Moon. Underwood’s statement about immortality then applies in a general sense to the images and activities of astronauts, not necessarily the exact people who carried them out. 

While American historical scholarship tends to neglect spaceflight and astronaut photography as a serious topic, ongoing usage and consideration of the images reflects their cemented place in public memory. The formation of those memories, as argued by Maurice Halbwachs and memory scholars since involves the mixing of individual and socially constructed memories, one informing the other either intentionally or not. 27 Fundamental to perpetuating the memory of early human spaceflight, memory scholars would suggest, are the constant reminders about the events. In the case of the first person walking on the Moon, NASA uses the media and especially online social media tools to provide consistent and constant visual reflections. These spaces for focusing shared memories become what Pierre Nora called  lieux de mémoire, sites of memory found at intersections between history and memory. 28 In the context of this book, these sites, more frequently than not, feature astronaut photography. 29 Collective remembrance scholarship since Halbwachs even engages with how when individual memories do not exist (for example, in the case of those not alive when Armstrong’s first steps took place), ongoing commemoration of the past can serve to reinforce collective memory. 30 I argue that NASA astronaut images serve as what scholar Alison Landsberg refers to as prosthetic memories, which allow personal connections to moments of the past because of the emergence of mass culture, even when those events were not experienced personally. 31 The ease of duplicating images, then as now, means that the perpetual publication of astronaut images in commemoration of early human spaceflight keeps the memory of that period alive and well, especially during significant anniversaries. The photographs inscribed upon NASA and the astronauts an emotional and indelible link to the public memory Richard Underwood predicted in his preparation of astronauts for their photographic work. 

Photography by astronauts throughout the space program, to include the Space Shuttle and International Space Station programs, have been devices for stimulating and reviving positive feelings about the successes of human spaceflight. Companies across the United States and some in Europe who contributed technological elements to NASA’s programs have capitalized on that success. Through visual y compel ing interpreting astronaut photography
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advertisements and press kits, those companies used publicly accessible astronaut photographs to remind viewers of their role in a visual y compel ing way. 32 Such connections linger even today with the marking of Omega watches, Hasselblad cameras, General Motors, and Plantronics using effective visual references to their involvement in the Apol o program. 33 For print media especial y, the availability of a wealth of stunning imagery meant a nearly endless ability to access the good wil that still connects public memory with the early space program of the United States. 

Despite astronaut photography serving to connect current public memory with early human spaceflight, our cultural literacy about this period is open to question. 

Astronaut images are forms of mass media that contain unrealized potential to transcend time and shape cultural memories. As those triumphant moments move farther into the past and generations with no personal memories of the Cold War Space Race make decisions about the shape of space exploration, the power of astronaut photography as a means of perpetuating public memory should mean a greater attention to why they have such significance. Their meaning, if transcendent, will survive and thrive long past the lives of anyone involved in making the photographs a reality, as they nearly have already. 

Evaluating the place of astronaut photography within our shared American cultural memory requires stepping back to look at the creation of those images as part of the relationship between producers and their audiences. We often accept as granted a certain ease of capturing photographs using modern technology at our fingertips, but astronauts, launching atop massive rockets and taking risks to simply survive in space, spent what time they could sharing the look of space through photos and the feel of space through their words. Allowing astronauts to step back from spacecraft operations and secure visual representations of what they saw required NASA to go about finding the right equipment, process, and distribution to solidify those images in the public consciousness. 

14
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CHAPTER 1

Why an Amateur Needs a Bet er 

Camera than a Professional

 “A pro can do professional work because he is familiar with the principles of light and optics. Few amateurs have the time to master this science so thoroughly. There is a camera, however, the single lens reflex Hasselblad, that will put a more professional quality into any amateur’s work, even a beginner’s. It does through precision, quality lenses and automatic aids.” 1

 —Hasselblad 500C print ad, July 1961

In June 1965, astronaut trainer Richard Underwood guided Robert Gilruth and other NASA managers to the Building 8 photo lab at the Manned Spacecraft Center (MSC) in Houston to review Gemini IV mission photography. Underwood, a professional photographer by training, knew instinctually that what the group was about to see could shift perceptions of Earth and human space exploration. The group reviewed photographs from the Zeiss Contarex camera used during Edward White’s spacewalk (EVA, or extravehicular activity) and from the Hasselblad camera employed by mission commander James McDivitt. Gilruth (then MSC 

director) and Underwood debated the value of the images. Their review focused first on images of the spacecraft and astronauts, but Underwood intentionally refocused attention on images of Earth. Underwood attempted to convince Gilruth of the scientific and public relations value of those images. His characterization of the photography suggested ways in which astronaut photography could support 15

the NASA mission, giving substance to the rhetoric and bolstering financial support from the government: “[W]e’re looking at things that no human being had ever seen before, parts of Africa and other places. You can see what’s really going on.” 2 To Underwood, more cameras and better training would carry an important visual message to audiences: real people were seeing Earth from space, offering new perspectives on our globe and ourselves. Impressed by the photographs before them, Gilruth, George Low (deputy center director), and Maxime Faget (spacecraft designer) agreed with Underwood and ordered an increase to resources for astronaut photography. 

Midway through the 1960s, NASA’s Project Gemini flights provided engineers, managers, and astronauts the opportunity to develop and practice procedures deemed critical to lunar landing missions. On just the second flight, Gemini IV in June 1965, White became the second human to venture outside a spacecraft and into the vacuum of space, a moment McDivitt captured on 70mm Kodak film using a professional-quality camera modified for the unique needs of an astronaut. 

The spacewalk and Earth views McDivitt captured from the relative safety of the cabin did more than provide a moment of pride for NASA and a nation invested in the success of its human space program. Handheld astronaut photography had been a very small part of the four orbital Mercury flights in 1962 and 1963, and the first flight of Gemini in 1965, so it was not until the review of Gemini IV 

photography that motivations, rhetoric, and physical demands turned astronauts into photographers in the spirit of earlier expeditions. Having a good camera that functioned in the space environment was essential to giving these nonprofessional photographers an opportunity to return quality images of the extraordinary views outside our atmosphere. 

The new perspective shown in Gemini IV images turned eyes down on Earth, the sublimity prompting NASA managers to support astronauts with the right tools. Because of their post-flight experience in the photo lab, Gilruth charged Underwood with instructing astronauts not only in the technical aspects of photography, but also in photography as a way of thinking about audiences. Reviewing Gemini IV photography, seeing both the human in space and the Earth from space, encouraged John Brinkmann, head of NASA’s Photographic Technology Lab (PTL), Underwood, and the rest of those involved in photography work toward spectacular images to appeal to the public and provide information for scientific, technical, and political ends. 3 A human against the backdrop of space gave viewers 16
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a sense of scale while also exciting them about the potential of human exploration. 

Gilruth, in his role as head of the facility responsible for building human-piloted spacecraft, astronaut training, and mission operations, was certainly aware of what those photographs could do for NASA. 

While Project Mercury and Gemini engineers and managers apparently never questioned the value of photographing human missions for engineering documentation, they had a harder time understanding the point of photography, filmmaking, or television coverage for nontechnical purposes. Historian Roger Launius notes that putting U.S. astronauts in space had little to do with understanding the environment, doing scientific experiments, or anything other than surpassing Soviet achievements and winning the Cold War Space Race. 4 Matthew Hersch highlights the tension between the first groups of astronauts and the scientific and technical community at NASA, and shows how as a group, the astronauts could enact their own practices or resist changes to mission planning based on their role as the face of the program. 5 Still photography was mostly an outgrowth of astronaut experience, interactions with professional photographers, and knowledge of a public hungry for images of the astronauts’ lives and experiences as the country’s first space voyagers. 

Researching the origins of U.S. astronaut photography presents a serious challenge to scholars today. Not only have many of the astronaut-photographers passed away (including all of the Mercury 7), but so have many of the engineers and technicians employed by NASA and the camera manufacturers. The paper trail of their work appears lost for the most part. The Johnson Space Center’s records at the National Archives center in Fort Worth, Texas, include no materials from the PTL, where films returned from flight were processed. Whether those records fell under federal record regulations remains unclear. The difficulty locating sources becomes perhaps the greatest challenge to interpreting the story of astronaut photography. By balancing information gleaned from oral histories against the modest number of primary sources, such as mission reports, correspondence, and technical information maintained by the Flight Crew Operations Division, one can form a reasonable picture of the way in which NASA selected cameras for spaceflight and for what ends. 

The cameras themselves also complicate research, as they reside in multiple locations, such as the Smithsonian National Air and Space Museum, the Cosmosphere in Kansas, the Visitor Center at the Kennedy Space Center in Florida, and the Johnson Space Center in Texas and its visitor center, Space Center Houston. While why an amateur needs a Better camera than a professionaL
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Figure 1.1.  Mercury capsule model in spin tunnel at the Langley Research Center, September 11, 1959, LARC Image #L-1959-06212 (NASA). 

the first two museums maintain formal accession documentation and transfer paperwork from NASA, the provenance of items in the hands of the NASA centers and their associated visitor centers is less clear. Through the years, documents and metadata often omitted recognition of their status as space-flown artifacts. 

Locating evidence of their identity is problematic at best, and usually impossible. 

A long-term goal in my capacity as the responsible curator for astronaut cameras in the National Collection of the Smithsonian has been to understand the disposition of these cameras generally in order to preserve the material legacy of technological choices made for the space program, which supplied a rich visual record of these dramatic moments in human history. Together, the material culture, oral histories, and primary sources enrich our understanding of the importance of astronaut photography to the visual culture of this period of the Cold War. 

HANDHELD PHOTOGRAPHY IN PROJECT MERCURY

Engineers, going back to the space agency’s prior incarnation as the National Advisory Committee for Aeronautics (NACA), needed photographers to document experiments for aircraft designs, rocket launches, and other tests around the country. Work at the Ames Research Center in Mountain View, California, the Lewis (now Glenn) Research Center in Cleveland, Ohio, the Langley Research Center in Hampton, Virginia, and the Wallops Flight Facility on Wallops Island, Virginia, necessitated thorough visual recording for later analysis. NACA sought out photographers, many with aerial reconnaissance photography experience in World War II, to depict this work from the ground and the air. Brinkmann, NACA’s lead photographer during this period, explained in his official NASA oral history how a group of engineers and photographers would take boats out to Wallops or nearby islands to watch launches directed by Dr. Robert Gilruth, one of NACA’s most senior engineers. 6 Other tests photographed included wind tunnel work that employed elaborate photographic systems to show flow rates over objects and burn processes on ablative materials, usually done with fast-motion photography to allow engineers to slow down the frames and see what was occurring (Figure 1.1). 

This cadre of photographers documenting NACA’s early experimentation with aircraft and spacecraft design transitioned to the new space agency created by President Eisenhower in 1958. Owing to their work at Langley, Brinkmann’s why an amateur needs a Better camera than a professionaL
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division was absorbed into the Space Task Group (STG) headed by Gilruth, and assigned the duty of documenting STG’s human spaceflight project, Mercury, which aimed to put a person into orbit. The photographers had just as many new experiences to grapple with as the engineers. Eugene Edmonds, an early hire by Brinkmann, recalled in his official oral history: “Well, they’d want everything photographed, so I started out in a helicopter, following these planes up about a thousand feet . . . it reached the point where they were going to start firing it off of a rocket up at Wallops Island, Virginia, and they were going to fire it, say, about ten thousand feet, and they wanted that covered.” 7

NASA staff photographers of the early 1960s, like those in other professional photography roles, knew the landscape of available technologies needed to do their jobs, which in turn informed their recommendations for astronaut use. At the time, simple point-and-shoot photography abounded for professionals as well as the public thanks to the wide availability of 35mm cameras, instant cameras like Polaroids, and single-lens and twin-lens reflex cameras to produce different image formats from a single experiment or session. Options from companies in Germany, Sweden, Japan, Korea, and elsewhere competed for market share, and like any other professional photographers, NASA staff photographers had preferences for what equipment they carried based on the needs of the image users. 8 And frequently, for engineering tests, staff required specialized movie cameras that captured images at high rates in order to examine details of tests at slow replay speeds. 9

The STG’s sole purpose, though, was putting Americans in space to best the Soviet Union. 10 After President Kennedy expanded NASA’s human spaceflight goals in May 1961 to include a lunar landing, experienced photographers like Brinkmann, Edmonds, and John Holland picked up shop and moved in 1961 and 1962 to Houston, Texas. As part of the new Manned Spacecraft Center, the photographers and their colleagues worked in buildings around town while awaiting the construction of a campus near Clear Lake (after 1973 called the Lyndon B. 

Johnson Space Center). 11 Simultaneous to the photographic team’s work, NASA assembled a group of seven test pilots to fulfill the goals of the STG. 

In April 1959, NASA announced that talented jet test pilots from the United States military services were selected to become the first American astronauts. 

Their names and faces became synonymous with the archetypal American hero: Alan Shepard, Virgil “Gus” Grissom, John Glenn, Scott Carpenter, Walter Schirra, Gordon Cooper, and Donald “Deke” Slayton. Redstone and Atlas military missiles, 20
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refashioned as launch vehicles with single-passenger Mercury capsules atop, carried six of these national icons to first the edge of space and then orbit. Shepard and Grissom made short, fifteen-minute flights in 1961 that gave them a taste of the spaceflight experience, while Glenn and Carpenter (who replaced a medical y disqualified Slayton) fol owed the next year with three-orbit missions. Schirra’s late 1962 flight and Cooper’s in early 1963 wrapped up the program with extended stays in orbit, laying the groundwork for performing more experiments in space over longer missions that marked Mercury’s successor program, Project Gemini. 

In the eyes of many Americans, these seven could do no wrong. Photographs of their silver spacesuited frames graced the covers of newspapers and magazines around the world, with their wives and families gaining notoriety as the founda-tions of these idealized American lives. NASA promoted the Mercury 7 endlessly, making these men larger than life, the faces of a program that employed hundreds of thousands to put them into space. Of course, that pristine exterior belied the normal, complicated lives they led—just outside the glare of the spotlight. 

With the move to Houston and increased activities at the Cape Canaveral launch facilities, photographers under Brinkmann’s charge rarely wanted for work. 

Between establishing an operational processing laboratory in old airplane hangars at Ellington Air Force Base (near the future site of MSC) and photographing the testing of astronauts at training facilities around the country, the Photographic Division also played a role in suggesting cameras for the spacecraft. Brinkmann described the managerial and equipment set-up process as the easy part, but putting cameras in the spacecraft was a bit of an unknown. 12 Integrating photography into the spacecraft would result in a new set of rules, restrictions, and demands. As a professional photographer, he also saw the possibility of conflict between the needs of NASA engineers (concerned with safety, weight, and tests) and the influence visual media could have in making spaceflight real for people back on Earth. 

Documentation from this period is sadly lacking, as small equipment was acquired on an ad hoc basis, unlike the large engineering projects to build infra-structure to test rocket engines and launch spacecraft. A small camera recorded Alan Shepard’s Mercury flight in May 1961, the first U.S. human spaceflight, using a mirror adapter pointing out a small capsule porthole. The J. A. Maurer-manufactured Earth/Sky Observer captured a series of images at the rate of one frame per six seconds, giving an almost movie-like quality when the entire set of images plays in sequence for the fifteen-minute flight (Figure 1.2). Whether why an amateur needs a Better camera than a professionaL
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selected by the spacecraft manufacturer (McDonnell Aircraft Corporation of St. 

Louis, Missouri, for the Mercury and Gemini capsules) or engineers at NASA, small 16mm movie cameras made their way into the Mercury spacecraft, embedded pieces of equipment that kept them out of the astronauts’ way and presented wide viewing angles for detailed post-flight analysis. The Pilot Observer and Instrument Observer cameras, manufactured by D. B. Milliken Company of Arcadia, California, recorded just what their names indicate (Figure 1.3). These films showed the pilot’s activities directly and in relation to the instrument panel. 

As a backup starting with Gus Grissom’s  Liberty Bell 7 flight in July 1961, astronauts wore a circular mirror on their chests so that the Pilot Observer Camera would also record the reflection of the pilot’s use of the instrument panel, just in case the Instrument Observer Camera malfunctioned (Figure 1.4). 

While these sequence cameras operated throughout the Project Mercury flights and early Gemini two-astronaut missions, smaller handheld 16mm movie cameras took their place during Gemini and Apol o in order to make the documentation tool more mobile. It was mobility, longer missions, and the need for visual documentary representations of what people saw from the window of the spacecraft that brought about the era of handheld astronaut photography. 

The astronauts played a role in the development of the tools they would use, including the spacecraft, spacesuits, command and control systems, and other equipment necessary to their work in space. NASA engineers demonstrated a wil ingness Figure 1.2. Earth/Sky Observer camera manufactured by J. A. Maurer, used on unpiloted Mercury-Atlas 3A mission on April 25, 1961, NASM Cat. #A19781516000 (Smithsonian National Air and Space Museum). 
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Figure 1.3.  Mercury Pilot Observer Camera, NASM Cat. #A19790459000 (Smithsonian National Air and Space Museum). 

Figure 1.4. Instrument Observer Camera visible over Glenn’s right shoulder and the chest mirror at the bottom shows some of the instrument panel, still frame from 16mm Pilot Observer Camera,  Friendship 7, February 20, 1962 (NASA). 

to listen to the astronauts, experiment, and slowly determine the best technology for science and engineering needs. This iterative process enabled personal photography through Project Mercury and beyond with engineers gathering input from a variety of sources to find technologies and methods in a program meant to inform later work. 

While the missions of America’s first two astronauts, Shepard and Grissom, were too short to accommodate handheld photography, the orbital flights of the next four astronauts began to provide NASA engineers with a sense of what astronauts required to return professional-quality photographs for a vast set of needs. 

For point-and-shoot daytime photography, John Glenn used an Ansco Autoset camera (the American brand name for the Minolta Hi-Matic 35mm camera) and inspired the trend of astronaut handheld photography. Glenn, after discussions with technicians and photographers, took it upon himself to procure a camera he thought capable of being manageable in space. As the story goes, following a routine trip to his favored Cocoa Beach barber, he wandered into the nearby drug store that sold small cameras. The Marine pilot settled on a $45 35mm camera, perhaps the most common camera type available commercially at the time, which he figured would simplify operating it in the small capsule (Figure 1.5). His three-orbit  Friendship 7 

mission in February 1962 also included a NASA-selected 35mm Leica 1G camera (Figure 1.6), which engineers modified with a spectrographic lens and reticle for ultraviolet photography of Orion—making this the first human-operated astronomical experiment in space. 

To make operating the Ansco easier, RCA contractor Roland “Red” Williams added a pistol grip handle and trigger to the camera so Glenn’s spacesuit gloves did not hinder his work, permitting one-handed operation. Placement of the handle to align with the Ansco’s exposure button required Williams to flip the camera upside down and move a flip-up Polaroid eyepiece to what became the top of the camera so Glenn could properly sight the Earth’s horizon for the photographic study. NASA engineers also added a large reticle with bumper to the Leica, as the model selected had no built-in viewfinder and Glenn’s spacesuit helmet prevented accurate aiming necessary for such precise photography. He could simply rest the reticle against his closed visor to steady it while pointing at Orion. 

In Glenn’s discussion of his flight photography in a June 2011 interview, camera choice and modification were apparently at his discretion since most at NASA found photography to be a diversion from the important engineering work Glenn was to perform on  Friendship 7: 
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Figure 1.5. Ansco Autoset camera,  Friendship 7, NASM Cat. #A19670198000 

(Smithsonian National Air and Space Museum). 



Figure 1.6. Leica camera,  Friendship 7, NASM Cat. #A19670197000 (Smithsonian National Air and Space Museum). 

Glenn: And the decision had been made that they didn’t want to distract the astronaut. 

Levasseur: So it was about distraction then? 

Glenn: Yeah, that was the first thing. And so there wasn’t going to be a camera onboard. And I talked to Bob Gilruth about it, talked to him a couple of times. He thought they’d gone a little far about that one also. So, he finally decided . . . to have one. 13 
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The selection of two cameras indicates an awareness of potential technological problems that could arise when selecting equipment for spaceflight: modifications were possible to a point, but there was not one camera with the capability of serving all audiences for space photography. Glenn explained in our interview that “the one I was to use for regular shooting and just targets of opportunity, this [the Ansco] 

was it.” With significant weight restrictions and close confines inside the capsule, carrying one camera for standard Earth orbital images and a second for astronomical observations indicates the competing interests even at this early stage of human spaceflight. Together, with all of their modifications, the two cameras were evidence of the need to find an all-purpose camera with interchangeable lenses and magazines to streamline training and mission time spent preparing the equipment. 

NASA’s camera technology experimentation continued with Carpenter’s three-orbit mission in May 1962. For  Aurora 7, they selected a Robot Recorder 36 

camera, a model known mainly for its industrial and documentary application. Flight transcripts and the testimony of Christopher Kraft, NASA flight director at the time, indicated that Carpenter frequently operated the camera during his three orbits, and Kraft attributed the 250-mile off-target landing in part to the distraction of taking photographs. 14 John Boynton and E. M. Fields, authors of the official mission report section on spacecraft and launch vehicle performance, explained the concern a bit more tactful y than Kraft’s chastising of Carpenter: “Astronaut Carpenter exposed an extensive series of general interest color photographs of subjects ranging from terrestrial features and cloud formations to the launch vehicle tankage and the teth-ered bal oon.” 15 The modifications to the camera to make a long series of exposures are obvious: engineers permanently attached a large film magazine to the camera, making a roll of around 200 frames available during the mission. Carpenter, so dedicated to his photographic work, valiantly saved the Robot camera from being waterlogged during his spacecraft egress—though his 16mm observer camera films were not as lucky and were nearly useless in post-mission analysis (Figure 1.7). The Robot camera, however, made no particular impact at NASA among the astronauts or engineering team, and this particular model never saw use again in space. 

Scott Carpenter’s part in the story of astronaut photography appears minimal at first, particularly since he only flew in space once. The somewhat notorious nature of his off-course landing, however, and the probability of photography’s role in the miscalculation influenced later astronauts and their attention to flight plans. No other landing in the space program was off by such a great distance, and no other why an amateur needs a Better camera than a professionaL
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Figure 1.7. Astronaut Scott Carpenter on the recovery ship U.S.S.  Intrepid after the  Aurora 7  fl ight, carrying his Robot camera and spacesuit gloves, July 10, 1962, S62-04027 (NASA). 

astronaut carried his handheld camera off the spacecraft and onto the recovery ship. Carpenter, still quite proud of his photographic work, fondly recalled the Robot Recorder in our interview: “And I remember that it was spring wound and that it had a five frames per second capability and 250 frames . . . big, big roll of film.” He had opportunities to depict what Glenn had little time to capture on his flight. Glenn managed to bring back about seventy exposed frames on separate rolls of film, compared to the over two hundred photos Carpenter took on one roll. Working with Kodak on this challenge later, NASA sought a thin-base emulsion that could maximize the frames per roll and minimize the number of times astronauts needed to change film rolls. The massive film roll relieved Carpenter of the hassle Glenn found with separate rolls floating in the spacecraft, and perhaps opened up the opportunity for more photography than was practical in this early period of spacecraft research and development. 

Wally Schirra hoped to take a high-quality professional camera on his  Sigma 7 

mission in October 1962. Schirra’s familiarity with cameras and photography was extensive prior to his mission, having purchased personal cameras over the years. 

Schirra added to that collection when he purchased a Hasselblad 500C from a Houston camera shop prior to his flight. 16 The Swedish-made medium format camera model, introduced to the commercial market in the late 1950s, quickly gained the respect of photographers for its quality, reliability, and flexibility. With the shutter located in the Zeiss lenses and not in the camera body, photographers could easily swap out lenses for different type of shots. The magazine design also allowed for far simpler loading of film over the laborious process for a 35mm camera. It seemed, based on Schirra’s respect for the 500C, the Hasselblad was an obvious choice for general astronaut use in space from his first suggestion of it in 1962. 

At that early stage, however, astronaut photographic work came under the classification of “experiments,” for the purposes of understanding the Earth’s airglow layer, making weather observations, and beginning the process of ground surveil ance. The official flight report for  Sigma 7 in October 1962 (the third orbital mission) states: A series of terrestrial color photographs were taken by Astronaut Schirra for two purposes: (1) to aid in building up a catalog of space photographs of various physiographic features of the earth, such as folded mountains, fault zones, and volcanic fields; and (2) to obtain photographs of cloud patterns for comparison with those of other satellite programs. 17 
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The use of images for public relations or anything other than scientific experiments was never mentioned in the reports, but images became, nonetheless, the way in which most people in the United States and around the world connected to the space program. 

Astronauts, the Hasselblad Company, and numerous books and articles repeat this “origin” story of the relationship between NASA and Hasselblad as the brain-child of Schirra. In his autobiography and official NASA oral history, he explains his consultation with famous photographers at major pictorial magazines such as Life (Ralph Morse and Carl Mydans) and  National Geographic (Dean Conger and Luis Marden) to find out what the most appropriate camera would be to achieve sharp and unparalleled photographs. Taking their unanimous advice, Schirra 

“decided that a Hasselblad, with its larger film frame, was more suitable than a 35-millimeter camera. I had a Hasselblad adapted.” 18 Figure 1.8 depicts Schirra and Slayton examining two Hasselblads with engineer Red Williams, who did the modifications on Schirra’s camera, as well as many others. 19 The Hasselblad lying on the table may be Schirra’s own unmodified camera (the silver edging is a classic feature of these cameras), and he is handling what the caption states is the Hasselblad modified for flight, which appears darker and without a focusing hood. 

Schirra continued to credit himself and experienced photographer friends with determining what modifications would make the camera flight ready, explaining in his NASA oral history that those changes were made by a Pan Am laboratory near Cape Canaveral. 20 Schirra, in these interviews at least, leaves little doubt of his perception of the role he played in moving Hasselblad from its well-regarded role in the professional photography world to being the high-profile supplier to the glamorous visual world of spaceflight. 21

Not even space heroes work in a bubble, and a decision by committee or small group such as the one pictured in Figure 1.8 is the most likely explanation of Schirra’s ease in overstating his own role in taking the first Hasselblad to space. 

It comes as little surprise, perhaps, that during this period of technological experimentation, particularly in the realm of small equipment for astronaut use in flight, there was a willingness to test suggestions from trained pilots. 

These seven astronauts were surrounded (often hounded) by photographers. They worked with NASA’s own photographers who documented every step along the way to space, so there was time to at least learn about what made for a good picture and what cameras those professionals had on hand. And, despite the 30
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Figure 1.8. Astronauts Wally Schirra (left) and Deke Slayton (center) examine Hasselblad cameras with engineer Roland Williams, 1962, S62-06065 (NASA). 

need for some necessary modifications due to the special environment of the spacecraft, engineers and astronauts alike came to agree with Schirra. From that point on, Hasselblad was the camera of choice on all successive U.S. space missions until the change to digital in the early 2000s (Figure 1.9). This relationship, perhaps the longest lasting between manufacturer and consumer in the space program, came to play a significant role in shaping the cultural legacy of both institutions. 

In spite of a few experimental selections for handheld cameras during the first two orbital flights, Hasselblads were on board for the final two Mercury flights in October 1962 and May 1963. Schirra and Gordon Cooper were of one why an amateur needs a Better camera than a professionaL
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Figure 1.9. Hasselblad camera used by Wally Schirra on  Sigma 7, October 3, 1962 

(Courtesy of RR Auction). 

mind in taking a professional camera into orbit—not an “instamatic” as Cooper characterized those used by Glenn and Carpenter. 22 Echoing Schirra’s oral history and biography, Cooper tells of his lifelong interest in photography and dedication to taking professional-quality photographs during his spacefl ight in his autobiography,  Leap of Faith. In his characteristically sly tone, he explains, “As I kept shooting pictures, I didn’t say anything and stayed quiet in the cabin, hoping the guys at Mercury Control would think I was asleep.” 23 Cooper’s attitude here indicates he noticed the reaction to Carpenter’s overuse of the camera and planned ahead of time to keep his own extensive photographic work concealed from his superiors. 

Other than a modifi ed Hasselblad 500C, Cooper also carried a Robot camera on his Mercury mission (Figure 1.10). Like Carpenter’s Robot Recorder 36, Cooper’s Robot camera (probably the Royal 36 model shown in a mission report pamphlet) was modifi ed, but this time, it was nearly unidentifi able next to its commercial form. 24 Also worth noting here are the measures taken to strip most of these cameras of their brand identities. Other than the Leica carried by Glenn, the cameras have blank exterior surfaces. So as not to appear to favor any particular brand, NASA did its due diligence as a government agency by decommercializ-ing these technologies. Another notable modifi cation to Cooper’s Robot camera, 32
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described in the official mission report, are the three red “feet” attached to the right side of the camera. When used in space, Cooper placed the feet against the window over his head to get a steady shot. 25 While the exact need to relocate the film winding mechanism to the bottom of the camera is unclear, the camera was operated otherwise as it would be on Earth. A view of the camera’s actual top shows the exposure button, exposure counter, a bracket for a flash or viewfinder, and a filled-in hole for the original location of the winding mechanism. The addition of a larger dial likely made advancing the film easier for Cooper while wearing his spacesuit gloves. 

Figure 1.10. Robot camera used by Gordon Cooper on  Faith 7, May 18–19, 1963, NASM 

Cat. #A19770553000 (Smithsonian National Air and Space Museum). 
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These early instances of selecting technologies for spaceflight seem more like chance and are evidenced only through anecdote, not through a government contract, purchase orders, or receipts. John Glenn in fact jokingly recalled that NASA never even reimbursed him for the Ansco camera. 26 Numerous popular articles, websites, oral histories, and books repeat the stories of the Glenn and Schirra camera purchases with no question as to the reality of the claims. 27 The heroic treatment of the original Mercury astronauts, and all astronauts really, leaves no doubt in the minds of most that the originators of photography at NASA were these high-profile personalities. This storyline seems all too easily manufactured. Like the tales of George Washington chopping down a cherry tree or other notorious stories of the nation’s first president, historians are trained to question such simplistic stories of origination. 

Without documentary or artifact proof, however, anecdotes of astronaut camera selection are hard to disprove. Even NASA’s own photographic technology staff, particularly Richard Underwood, commonly repeated these stories, reinforcing rather than contradicting them by giving credit to existing NASA staff photographers, save those two instances. The astronauts themselves frequently credited two individuals from outside the astronaut corps with influencing their understanding of photography and cameras. Ralph Morse,  Life magazine’s photographer for the early days of the space program, not only photographed the astronauts, but also consulted with them about photography and cameras, earning the nickname of the 

“eighth astronaut” for his close relationship with them. The other was Bill Taub. 

Chief photographer at NASA for decades, Taub participated in documenting early astronaut activities so closely that he was affectionately called “Two More Taub” for his constant requests to the astronauts for more photos. 28 Taub, an amateur photographer who began his career with NACA at seventeen years old in the early 1940s, was widely known for his artistic shots of the wind tunnels at Langley. He was particularly fond of using a Leica, which he most certainly promoted with the astronauts considering his admitted belief in its superior quality. 29 

First employed as a model maker and draftsman, his artistic background, and apparent inability to mesh well with the Photographic Laboratory staff, put him in a position to work nearly independently on photographing the Mercury astronauts, shooting with little to no direction from his superiors. 30 Taub’s lasting impact on the memories of Mercury astronauts conveys a sense of closeness and trust between the photographer and subjects. Taub, along with respected photographer friends 34
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from  National Geographic (probably Dean Conger and Luis Marden, who Wally Schirra also cited as photographer friends), formed bonds with the astronauts as they all continued to photograph some of the more intimate and personal moments the first seven astronauts experienced in their preparations for spaceflight. While it can only be inferred from these references, professional photographers must have played some role in preparing astronauts Glenn, Carpenter, Schirra, and Cooper for their camera work in space. 

While Mercury astronauts did communicate with notable photographers and NASA staff photographers during their training, it appears to have amounted to no more than camera operation tips and general thoughts on photography at the earliest stages of handheld cameras for still photography in space. Time allotted to photography in mission planning was minimal, so the public and scientific audiences for images happily accepted any images offered as evidence of the spaceflight experience. The lasting impact of experienced professional photographers on the space program comes in motivating the astronauts to take photography as more than just a science experiment. And despite the objections of NASA managers at the time, photography became a crucial task during missions, providing the rich visual record of human space exploration that people rely on for their memories of the early U.S. space program. 

HASSELBLAD: PROFESSIONAL CAMERAS  

FOR PROFESSIONAL ASTRONAUTS

For a program that touted its “all-American” character, using an international source of technology seems puzzling, and a noteworthy exception to the standard procedures for U.S. government procurement. Common American-made camera brands available on the commercial market at the time included Ansco, Argus, Graphlex, and Kodak, among an even wider range of internationally produced brands, but something about Hasselblad made it the mainstay of the U.S. space program from Project Mercury though much of the Space Shuttle program. It is important to explore not only the history of the Hasselblad brand and its decades-long connection to NASA, but also the impact such a choice made on the images returned from space. How did the experiences of astronauts Schirra and Cooper make it so easy for NASA to overlook other (American) camera manufacturers in why an amateur needs a Better camera than a professionaL

35

favor of the Swedish Hasselblad? What did each entity gain by making concessions on the production of the cameras that resulted in such a lasting association? This relationship represents an enduring and significant technological choice NASA made in the early days of the space program. 

No serious scholarship is devoted to exploring the relationship between the aerospace industry and contractors for photographic technology, and relatively few scholars even mention it as a technological element of the space program. 31 In the case of NASA and its selection of Hasselblad, even less exists to substantiate the popular works that chronicle this Swedish-American partnership or the cultural significance of using non-American technologies to depict space exploration by humans. 32 On its own website, the Hasselblad Company spends considerable space on explaining its own history and the formation of its most fruitful partnership. 33

The Gothenburg-based Hasselblad family began importing photographic equipment and supplies in the 1840s. Arvid Viktor Hasselblad, son of the founder of the family business, happened to meet George Eastman while Hasselblad was touring London on his honeymoon. The fortuitous meeting for the Hasselblad family evolved into a business arrangement that allowed the Hasselblad’s photographic supply chain to become the sole distributor for Kodak products in Sweden for over eighty years. This relationship was advantageous for both sides: it allowed Kodak a simple access point to supply the growing numbers of Swedish photographers as technology got easier to use, and it allowed Hasselblad to expand its business to the U.S. market. Based on a simple handshake between Eastman and Hasselblad in 1888, the companies linked their business efforts, allowing Hasselblad easy access to the American camera market when their commercial manufacturing division began work after the close of World War II. 

Arvid’s grandson, Victor, traveled the world to learn about photography, in particular from his grandfather’s American friend, George Eastman. Eastman mentored Victor in film processing and other specialties, and sent Victor on a worldwide expedition to meet with other companies and learn their time-tested manufacturing techniques. His knowledge of photographic techniques became known around Sweden and caught the attention of the Swedish air force during World War II. When it recovered a downed German reconnaissance aircraft, the air force enlisted Victor to help them understand the camera onboard. 34 In hopes of beginning their own photographic reconnaissance work, the air force paid Hasselblad to develop a camera for them, eventual y known as the HK 7, the very first Hasselblad-built camera. 

36
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Victor’s company soon grew to twenty employees, many of whom were auto mechanics and local watchmakers. Their knowledge of metals and precision work instantly gave the cameras a level of respectability for the intricate mechanisms, which also made them quite fragile. The Swedish air force, however, purchased 342 

of Hasselblad’s cameras from a product line that included the small HK 7 and the SKa4, a model specifically for mounting inside a reconnaissance airplane. 

Just three short years after the end of the war in Europe, Hasselblad had an operational, commercially viable camera, and quite naturally to Victor, it was announced where he knew it would gain the most attention: at a New York City press conference. That old connection with the Eastman family and the Kodak Company left the door to the American market wide open, and the first commercial model, the 1600F, made a splash among professional photographers (Figure 1.11). 

It would not take long for Hasselblad and Kodak to come together again, but this time in space. 

Figure 1.11.  Hasselblad 1600f model (Richard Nordin). 
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Introduced in 1948, the 1600f was a single lens, mirror reflex, 6 x 6 cm medium-format camera of high quality and precision, but quite delicate. Hasselblad did ensure, however, flexibility of use by designing the camera with the options of changing lenses, viewfinders, and film magazines very easily. To overcome the 1600f’s delicate nature, the 1000f entered the market in 1953, improving on many of the former’s flaws. Leading up to its release to the public,  Modern Photography undertook extensive field tests of the camera, proving its durability and reliability. 35 The magazine’s staff ran nearly five hundred rolls of film through a single camera, and dropped it twice, without finding a single problem. With this success, Hasselblad began an intensive media campaign through popular professional photography magazines to extol the virtues of the 1000f. The Supreme Wide Angle (SWA), 500C, and Super Wide Camera (SWC) models soon followed. 

This is where the stories of camera manufacturer and fledgling space program meet. Not long after the SWA (1954), 500C (1957), and SWC (1959) models entered the market, Schirra and NASA’s own professional photographers took notice of the respected Swedish-made camera. The Hasselblad Company’s operating philosophy seen in advertising campaigns showing their cameras having 

“modularity, versatility, and reliability” became quite attractive to anyone seeking equipment that needed to function flawlessly in a relatively untested and unknown environment. Their advertising campaigns highlighted this mantra and spun it in a way that made the appeal of the brand to NASA quite clear (Figure 1.12). 

Marketing materials featured various models, configurations, and the overall flexibility they offered customers, commenting on features in line with what NASA sought, or what the advertisement notes, “Few amateurs have the time to master this science so thoroughly.” Later, Hasselblad played up their success and atten-tiveness to NASA’s specialized needs to advertise themselves as the most flexible camera manufacturer (Figure 1.13). The second ad leaves the options open to the buyer, a role rarely given to personal technology consumer before the age of personal computers and software options. 36

With the wide availability of quality 35mm cameras in the early 1960s, one might ask why NASA focused so quickly on the medium format 70mm cameras that became a staple of human spaceflight through most of the Space Shuttle program. In comments published as part of the SPIE Technical Symposium in the summer of 1964, John Brinkmann and manager John Eggleston offered one reason 38
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Figure 1.12. Hasselblad advertisement,  Popular Photography, July 1961 (Courtesy of Smithsonian Libraries, Washington, DC; courtesy of Vicktor Hasselblad AB). 



Figure 1.13. Hasselblad camera advertisement,  Newsweek, August 11, 1969 (Courtesy of Viktor Hasselblad AB). 

for this quite early in their comments in reference to Mercury experience: “Glenn noted that the color fidelity of his photographs did not exactly match his memory of the sunrises, sunsets, and space fire-flies that he saw and photographed.” 37 As expectations for scientific, technical, and public relations imagry understandably rose after that first flight, NASA responded by seeking out a more versatile camera capable of higher quality color photography. 

40
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Both NASA and Hasselblad had reason for caution as development of the cameras proceeded. The microgravity, low pressure, and varied temperature environs of space and technical requirements for spacecraft launches meant that the cameras required modifications. These problems included dealing with off-gassing, heat, weight, lubricants, and mechanical operations. Realizing the value of developing a relationship through such a project, Victor Hasselblad and other company representatives apparently took all necessary measures to modify their cameras for safe operation inside and outside a space vehicle. As the professional relationship (and personal as it turns out—Victor and his wife became good friends with a number of astronauts) developed, so did the manner in which the modifications occurred. 

From the start, one of the more fashionable features of cameras—at least in the late 1950s—raised concerns at NASA. For Schirra’s mission, technicians stripped the leatherette coverings to avoid any off-gassing inside the small Mercury capsule. 

This ad hoc solution during Project Mercury, a period of developing hundreds of new technologies, became easier when NASA worked directly with Hasselblad for Gemini and Apollo. 38 Engineers at Hasselblad would later manufacture all NASA cameras without such coverings. 

While removing the camera’s coverings minimized adhesives and other materials off-gassing into the spacecraft environment, minimizing camera weight required more creativity. Engineers at NASA and Hasselblad determined that some normal y critical elements of the camera’s structure needed to be removed or altered in order to make them as light as possible. In spaceflight, every gram of weight is counted because a proportional amount of fuel is required to lift that weight into orbit and beyond. By agreeing to construct the camera case using lighter metals, Hasselblad opened up its design and manufacturing process to significant change. Engineers determined that removing parts such as the mirror, focusing screen, hood, and case linings meant less weight and they were not required for space operation. As a helmeted astronaut could not look through a small area to view the possible image, the mirror used to bounce the image from the lens to the viewfinder was unnecessary, as was the viewfinder itself. To make up for the loss of the viewfinder, part of the astronaut training program included how to aim the camera without such help. 

Operation of a camera in space turned out to be a slightly different process than on Earth, and that unique environment forced engineers to find a new way to lubricate internal mechanisms. NASA found that Hasselblad’s recommended lubricants for consumer cameras, Isoflex Topas L 32 (grease) and Isoflex PDP 48 



why an amateur needs a Better camera than a professionaL

41

(oil), would evaporate or solidify in the vast temperature swings of space. The use of an alternative, a synthetic material requested by NASA, meant that the astronauts did not need to maintain the cameras during the mission, and minimized the risk that cameras would jam during operation. It was not a perfect process, but vacuum chamber testing meant that the cameras were prepared as close to the right configuration for space operation as possible. 

To minimize the influence of the sometimes-high temperature environment of space and of the lunar surface, Hasselblad switched the black metal camera body to silver to reflect more of the sun’s heat. Temperature swings on the Moon are vast, going from 120° C during the day to minus 150° C at night. By using aluminum-covered or silver painted surfaces on equipment for the lunar surface, NASA reduced potential heating problems with cameras and scientific experiments. 

For missions lasting from days to over a week, and with the intent to maximize the available frames of film while minimizing weight, NASA needed thin-base films with need-specific emulsions and large-capacity magazines astronauts could swap out at a moment’s notice. To save weight during use of the Hasselblads on late Mercury and early Gemini flights, NASA contracted with Cine Mechanics in California to lighten the film magazine construction to save weight and increase internal volume for film. The same company later added additional metal to the magazines to provide an increased measure of radiation protection when the spacecraft left the Earth’s magnetic field to go to the Moon. 39 The space agency, to its benefit, could also immediately tap into their existing relationship with the country’s largest photography product manufacturer, Kodak, to create anything deemed necessary for spaceflight photography. Kodak’s long-standing relationship with Hasselblad made the process even simpler, allowing the three to use their collective experience to problem solve for film needs going into the Apollo lunar missions in particular. 

As early as 1964, NASA contracted with Kodak and others to study the potential effects of light reflection off the lunar surface on different film types proposed for use by astronauts, so the relationship went beyond just ordering special films. 40 

Final y, the dials, switches, and buttons on the camera underwent modification. 

Enlarging them made operation by astronauts easier when wearing bulky spacesuit gloves. This rather extensive set of modifications to such well-respected equipment proved Hasselblad’s responsiveness to what they acknowledged was an outstanding means for promoting their products, but also of establishing their brand as part of an historic American program. 

42
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Long touted as an American program based on American ingenuity and technology, NASA’s human spaceflight efforts notably passed over American camera manufacturers as well as those from Japan and other parts of Europe in favor of this relatively recent addition to the camera market. For decades, companies manufacturing lenses in Germany and France were known to employ the best optical engineering methods to create products respected around the world. In selecting Hasselblad, NASA accumulated technical information and anecdotal evidence from the Mercury flights that informed their decision to focus on the Swedish brand above others. With Schirra’s endorsement and the interchangeable components of the 500C, NASA had little reason to look at other options when it needed to achieve so many objectives with as few pieces of equipment as possible. 41 

Restrictions did (and still do) exist, however, for the purchase of products by the U.S. government from international companies. 42 Conveniently, NASA worked around this issue by proving through testing that the Hasselblad was a superior product for the tasks required (an exception al owable through the law), and by working with a purchasing agent in the United States, Pail ard, Inc. of Linden, New Jersey, so that it became an indirect purchase that still supported American businesses. 43 But for scientific, engineering, and promotional purposes, NASA could not afford to use unproven or unreliable technology to record each unique mission. They simply selected the best available technology to produce some of the most iconic images of the twentieth century. 

PHOTOGRAPHY COMES OF AGE ON GEMINI

Gemini program decision-making about cameras was more rigorous than it was in Mercury. Longer missions, an additional crewmember, and more storage space al owed crew equipment engineers at NASA to research both off-the-shelf and special y developed cameras for the increased photographic work prompted by those stunning Gemini IV results. Managing the research and responsibilities among a larger set of interested offices at NASA meant increased organization and management so as not to duplicate efforts or expend funding needlessly. Yet by the final four Gemini missions in 1966, departments across JSC were researching the next generation of cameras astronauts would employ to capture the stunning images of Apol o. As with other equipment and methods used during Gemini missions, the selection of cameras was intended to solidify the understanding of the astronaut-equipment interface in space. 
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Camera equipment documentation reflects the efforts of managers and engineers to develop versatile equipment for use on multiple experiments. When putting the possibilities on the table, as scientists and engineers did when selecting cameras for Gemini missions, they recognized the need to balance between flexibility and the constraints of the spacecraft, finding that, “use of an all-purpose camera to satisfy several needs on one flight necessitate building a larger, heavier system than any one experiment by itself would require.” 44 And making anything for space larger or heavier was normally not an option. Getting experiments to conform to fewer pieces of equipment, and modifying those to satisfy more realistic experiment goals, may have resulted in some experiments being cancelled or changed, but it largely allowed interested audiences to gather the needed photographic data. 

These discussions prior to crewed missions were held at levels far below the managers and reflect the thoughtful and collaborative push for extensive photographic work. NASA scientific and technical audiences voiced their needs and asked NASA management to recognize its value and get behind committing time and resources to photography. Photography from the first two missions alone provided the evidence engineers, scientists, and technicians needed to prove the rhetorical and scientific value of astronaut photographic work, justifying the additional time, money, and training needed. 

Planning for increased photographic experiments developed long before missions took place, but documents are lacking in establishing the initial decisions about which cameras to employ for Gemini. According to a November 1964 memorandum, some five months before the launch of the first crewed flight, Gemini 3 

(March 23, 1965), October and November meetings between interested scientists, NASA engineers, and Department of Defense (DoD) staff discussed common needs in order to minimize the photographic equipment required for each mission. Other than aligning experiments with available cameras, meaning the 70mm Hasselblad (Figure 1.14) and what NASA cal ed the “MSC 70mm camera” (Figure 1.15), they found instances when experiment results would presumably align with PAO requirements: “It was concluded that the requirements for synoptic terrain and weather photography fitted well with the Public Information Office requirements for still photography.” 45 Ultimately, cameras were a technology ripe for weight saving since simply changing lenses or film types could meet different needs. 

While not ready for use until Gemini IX-A in June 1966, the “MSC 70mm camera” made by the J. A. Maurer company of Long Island, New York, became one 44
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of only two non-Hasselblad still cameras used during Gemini (the other being a Zeiss Contarex model used on missions IV, V, and VII) (Figure 1.16). NASA planned on the Maurer 70mm for a variety of photographic experiments, for which it was better suited because of the lens types available from the company’s subcontractors that permitted capture of low-light, ultraviolet, and infrared images. 46 Standard Hasselblad cameras had no such capability, and because a film format of 6 x 6 centimeters limited the angle of view, NASA opted to use the super-wide version of the Hasselblad to make interior photography and exterior images a bit more error-proof. 47 Unlike the technological experimentation during Project Mercury, NASA’s selection of cameras for the enlarged capsule and extended missions of Gemini required additional consideration of efficient packing and timeline planning. According to Helmut Kuehnel in the Apol o Experience Report on photographic equipment used in this period, the Maurer 70mm camera never performed reliably in its scientific work. 48 Though expectations appeared to be high for a purpose-built 70mm scientific camera prior to Gemini missions, Hasselblads alone continued into Apol o. 

Figure 1.14. 70mm Hasselblad SWC from Project Gemini, NASM Cat. #A19790525000 

(Smithsonian National Air and Space Museum). 
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Figure 1.15.  70mm J. A. Maurer still camera from Project Gemini, NASM Cat. 

#A19761794000 (Smithsonian National Air and Space Museum). 

Following Gilruth’s reaction to the Gemini IV images, photographic efforts during missions did increase, and quickly. Press kit information for the next mission, Gemini V, with Gordon Cooper commanding and Charles “Pete” Conrad as pilot, shows the number of photographic experiments for scientific, technological, and military purposes doubled. 49 And while the press kits for Gemini IV and V 

reflect a repetition of experiments using nearly identical language, the mission time allotted to photographic work the astronauts undertook increased significantly, as did the secretive nature of their work. Some of the added photographic work for Gemini V came at the request of the military. According to mission commander 46
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Figure 1.16. 35mm Zeiss Contarex camera, NASM Cat. #V19890085039 (Smithsonian National Air and Space Museum). 

Gordon Cooper, veteran of the final Mercury mission, the increased workload resulted in more types of cameras in the spacecraft. In his autobiography,  Leap of Faith, and his official NASA oral history, Cooper recounted feeling as though their small cabin was filled to the brim with nearly twenty different cameras, handing the astronauts responsibility for a tremendous amount and variety of photographic experiments. 50 In reality, there were only two cameras official y assigned to the mission, but far more lenses and film than on the first two Gemini missions or Cooper’s Mercury flight. His perception of being overwhelmed with camera equipment illuminates the shift brought about by Gilruth’s revelation regarding photography’s value. What the press kits and mission documents do not specifically support, however, is how NASA planned to use the photographs collected. The assignment of photography experiment code numbers according to the type of project indicates why an amateur needs a Better camera than a professionaL
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that particular audiences existed for the images, but not what intermediary steps NASA took to review, select, and disseminate photographs for publicity purposes. 

Training astronauts for mission work unrelated to spacecraft operation consumed far more time than one might expect from the lack of direct documentation on training. Gemini mission reports reflect a number of broad categories summarizing the preparations and experiences for each mission. Included in this post-flight documentation are descriptions of the briefings and training given for mission experiments, including the biomedical, optical, photographic, and scientific experiments. The breadth of these sections shows the degree to which crew time, as a portion of overall training, was spent preparing for experiments (Table 1.1). 

We see quite clearly that experiment training decreased over the course of the Gemini program, while the number of experiments remained relatively steady but somewhat dependent on the expected mission duration. The proportion of photographic experiments to experiments overall remained relatively constant, going from zero on Gemini 3’s short test flight to 66 percent of the work on Gemini VI-A. 

Nothing, however, indicates that photographic training for any of the experiments was proportional to the time spent in training since there are no records to reveal enough detail about training time to judge the relative priorities given to different experiments. 

Table 1.1. Data compiled for Gemini mission training. Source: Project Gemini mission reports. 

Mission  Mission 

Avg. 

Avg. 

Experiments/ Total 

Photographic 

Duration 

Training 

Experiment  Total 

Number of 

Experiments

(days/hrs/min) Time (hrs) Training 

Training

Experiments

(hrs)

3

4h, 52m

411

200 51

49%

3

0

IV 52

4d, 1h, 56m

n/a

n/a

n/a

11

3

V

7d, 22h, 55m

457

150

33%

17

7

VII

13d, 18h, 35m 431

100

23%

18

3

VI-A

1d, 1h, 51m

332

23

7%

3

2

VIII 53

10h, 41m

523

n/a

n/a

10

3

IX-A

3d, 0h, 21m

538

n/a 54

n/a

7

2

X

2d, 22h, 46m

518

65.5

13%

15

5

XI

2d, 23h, 17m

541

36

7%

11

6

XII

3d, 22h, 34m

519

28.5

5%

14

7
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For Project Gemini at least, management saw photography as an integral part of the time reserved for experiments. These projects, steered by technical staff at MSC, scientists, and the DoD offices, were designated based on their origin: “MSC” for those originating at the NASA center, “S” followed by a number if from the scientific community, and “D” fol owed by a number if requested by the DoD. In a report summarizing the defense experiments, only three of the sixteen requested and flown experiments were photographic in nature, all of which were only attempted on Gemini V. 55 Although the DoD continued with other experiment types on later missions, perhaps this lack of interest in continued photographic work was linked to the fact that photoreconnaissance satellites remained the preferred method for observations. The insertion of people between image collection and processing certainly complicated matters. 56

As the first foray into integrating photographic plans and training into the daily routines of astronauts, Project Gemini focused considerable attention on preparation. Training consumed copious hours. Handling cameras and small equipment became more natural as astronauts trained and made repeat trips to space, but they also needed to divert attention to training for extravehicular work, rendezvous and docking, and intricate spacecraft maneuvers. What did not decrease was the volume of photography completed during the program. That, in fact, increased in its proportion of total experiments with the number of frames captured coming close to 500 during the Gemini XII mission in late 1966. 57 By that time, photographic information no longer came from experiments alone. Astronauts had more freedom to capture images referred to as targets of opportunity: general interest views or those containing particular information or experiences they wished to capture on film. This freedom to move beyond the bounds of experimentation and into a place where astronauts took some small measure of time to consider their photographic work shows a transition in their role from simply recorders to astronaut-photographers. 

TO THE MOON ON APOLLO

With a goal as monumental as reaching the Moon in less than a decade, preparations for every aspect of the lunar program required attention even before Gemini got underway. Mercury astronauts and supportive engineers made handheld why an amateur needs a Better camera than a professionaL
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photography a part of astronaut performance and mission reporting, so it already existed as a formalized part of Gemini mission planning. Preparing for the unique character of Moon voyages, however, required special consideration for nearly every item astronauts needed. In early 1964, engineers from MSC’s Advanced Spacecraft Technology Division (ASTD) and the Instrumentation and Electronic Systems Division (IESD) were already hard at work with photographers from John Brinkmann’s Photographic Technology Division (PTD, later PTL for Laboratory) to discuss development of a lunar handheld camera. The seventeen-page statement of work and design document not only details precise requirements for a camera for use on the lunar surface, but also takes the somewhat surprising position of recommending a single stereographic camera for the entirety of astronaut lunar photography. 58

The language used by NASA management in discussing the goals of photographic work focused on pragmatic issues of cost, reliability, suitability, modifications needed, and weight and volume considerations as seen in a May 1966 memo from Deke Slayton to Robert Gilruth. 59 Such discussions usually originated at lower levels of the organization, as did this one. And though they addressed seemingly mundane details, such as what manufacturers to choose and the extent to which cameras needed modification for flight use, the details were considered important at the highest level of management at the primary center for human spaceflight. 

Suggested in Slayton’s memo to Gilruth was the formation of a committee to make decisions about camera selection and priorities, the Camera Development Review Board, which George Low, MSC deputy director, formally created on July 15, 1966. 60 The board’s initial membership included Gilruth’s special assistant, Paul Purser, as chairperson, plus representatives from the PTL (John Brinkmann), IESD (Myron Curtner), the Experiments Program (Fred Pearce), Flight Crew Support Division (FCSD, Helmut Kuehnel), Space Sciences (George Bonner), and Public Affairs (PAO, Andrew Sea). While Slayton’s initial suggestion of the board did not include a public affairs staff member, Low’s revision to include such a representative indicates his and upper management’s awareness of the need for someone to speak for the agency’s public needs. 

Still, the primary responsibility for camera selection ended up in the hands of the IESD, despite Slayton’s explicit objection that “operational requirements, human factors, crew training, and management, development, and procurement of crew operational photographic equipment” remain a responsibility of the FCSD. 61 

50

 THROUGH ASTRONAUT EYES

As the only dissenter to the late 1967 revision of the Camera Development Review Board’s charter, Slayton made a claim on these tasks for his division. This likely indicates an ongoing difficulty or rivalry in communications between FCSD and IESD, a conflict clear from the initial meeting of an ad hoc version of the board prior to its formal establishment. Paul Purser’s notes from that initial meeting on June 9, 1966, included comments about IESD being “handicapped in their camera development work” because of insufficient communications on camera requirements. More specifically, Purser suggested that, “IESD and FCSD should develop closer working relations and interchange of information on flight crew camera requirements.”   62 Whether or not this conflict early in communications resolved itself, it appears the decision at MSC was that IESD manage “the development and provisioning of all photographic instrumentation,” per the final version of the Camera Development Review Board’s charter from September 8, 1967. Despite any actual control of the research, development, and procurement held by IESD, documents from well into 1968 from Warren North, chief of FCSD, to the Systems Engineering branch of IESD responsible for camera work indicate the strong influence of FCSD’s preferences. North listed specific pieces of equipment and technical specifications for parts of the Hasselblad system needed for lunar photography from the command module, strongly recommending their purchase for greater cost effectiveness and weight savings. 63

Hasselblads were far from the only piece of camera equipment on board Apollo spacecraft. Photographic training and mission time included the competing interests of still, movie, and television imaging. The ability of television camera manufacturers like RCA and Westinghouse to miniaturize studio camera technology for use inside and outside space vehicles is truly one of the greatest technological achievements of this era. NASA prioritized this work because of the expanding medium’s immediacy for public relations. 64 And while working with television cameras added a layer of complexity to mission timelines, 65 still photography moved forward with relatively little difficulty. Kodak provided a thin-base film to maximize the number of frames available in each film magazine, reducing the number of magazines needed during flight. Flight Crew Support staff such as Jeff Bremer recalled this as one of the most advantageous elements of Apollo still photography. It maximized the exposures per roll, but made for tricky processing by the photo lab. 66 In fact, the PTL’s Brinkmann pushed for a number of technical elements that would maximize the amount of photographic information, for the scientific, technical, and public why an amateur needs a Better camera than a professionaL
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audiences, requiring prioritization of selecting specialized cameras and films. 67 He stated, “the PTL  recommends that the Apol o Spacecraft Program place a high priority on securing a maximum volume of photography.  Film is light in weight per unit (about 1 gram) and has a great scientific impact per unit” (italics appear as underlined in original). 68 From the professional, image-processing side of the house at NASA, there was strong support for high-quality equipment and adequate time dedicated to the work in order to make a significant impact with images. 

According to Bremer, a technician responsible for procurement, flight-testing, and qualification for each Hasselblad, the relationship between NASA and Hasselblad was mutually beneficial. After some issues with contractors during Gemini for the film magazines, Paillard and Hasselblad stepped in during Apollo to provide NASA with technical support. Bremer recalls that: 

We had a wonderful relationship. At that time, NASA was writing fixed price contracts, no incentives, no extra profits. We never had any cost over-runs. We learned that Victor Hasselblad, the founder and owner of the company, had a great interest in the U.S. space program and he committed any and all of his resources to make our equipment. He set up separate assembly lines and parts bins and inspectors for our equipment. 69

At least in preparing cameras for missions, the design, manufacture, and preparation appears to have been quite smooth. Once in space, however, it came down to the training of astronauts and their ability to overcome difficulties to capture desired images that determined the ultimate success or failure of using this single manufacturer’s cameras for all still photography. With Hasselblad reconfirmed as the camera of choice for the Apollo program and on the lunar surface in a slightly modified form, astronauts could begin, or, in the case of astronauts who flew during Gemini, continue to train for photographic work during their spaceflights. 

As expected, with three crewmembers on Apol o, additional technical elements to the mission, and more flight time, the need for photographic documentation also increased. In August 1967, for the first time in the U.S. space program, Deke Slayton made a formal request for astronaut training in photography. A memo from Slayton to an administrator in charge of contracts and procurements requested that a formal request for proposal, “be issued for the development and presentation of an astronaut general photography training course,” outlined in an attached 52
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document. 70 The request continued to outline primary and secondary purposes for the course. These span from the priorities of learning photographic basics and making in-flight decisions about photographic situations to the less important needs of learning the effects of radiation on films, preparation of a self-guide on photography, and giving the flight crew support staff the appropriate information on how to continue preparing astronauts for photographic tasks. 

Though Slayton’s request appears out of thin air because it referenced no preceding events, requests, or studies, it is possible that a study completed a few weeks earlier prompted his action. At a conference regarding lunar science and exploration directed by Wilmot N. Hess, the Apollo program director for Science and Applications, summarized one element of the study in Appendix B of the report, which was the importance of adequate photographic training for astronauts. A subset of scientists and photographic experts, including lunar geologist and later astronaut Harrison Schmitt, Polaroid camera inventor Edwin Land, geologist Eugene Shoemaker, and astrophysicist Thomas Gold, recommended techniques, technology, and training for lunar photography. Specifically, the panel suggested that: potential astronauts for the Apol o lunar landing missions be especial y trained in photography, general y, and in particular, in the use of the Hasselblad camera for early Apol o missions. The astronauts should be given Hasselblad cameras with viewfinders similar to those to be used on the Moon. They should be encouraged to take many pictures of their everyday activities and surroundings. These pictures should be extensively criticized by an expert who would give each participant constructive advice. Such a program wil help instill an instinct for good documentary pictures on the lunar surface. 71

Follow-up subpanel meetings through late 1967 and early 1968 reflected ongoing discussion of increased astronaut photographic work to satisfy the needs of scientists and the public. 

Based on the timeline established in Slayton’s request, the possible three-day course consisting of approximately twenty lecture hours would educate astronauts by fall 1967, and provide self-study materials for those brought into the program later. 

The statement of work identifies Helmet Kuehnel as the project manager with Jeff Bremer and R. Thompson of the FCSD as the technical monitors for the contract. 72 

In my interview with Bremer in 2012, he confirmed the utility of the course as it why an amateur needs a Better camera than a professionaL
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was given, stating that, “The crew response to my setup of classes was terrific. They real y like[d] the way we presented the way to adjust the exposure settings for each type of picture, i.e., desert, ocean, cities, farmland, etc.” 73 By all accounts, primarily from the astronauts themselves, handling photographic equipment posed no great difficulty to them, and they felt well trained for that element of mission work. Apol o 15 Command Module Pilot (CMP) Al Worden, selected in April 1966, described his transformation from complete beginner to proficient photographer: I first became interested in photography when I was the backup Command Module Pilot (CMP) for Apollo 12. . . . As [Dick Gordon’s] backup I needed to become familiar with his flight plan and the experiments he was to perform. That meant that I should become familiar with the camera and the photography called for in the flight plan. I discovered that as I became comfortable with the camera and the photos I took, I started to enjoy the process of taking photos and improving my technique with time . . . , but because it was so enjoyable and satisfying, I worked very hard on my own to become proficient. 74

Though Worden did not recall the training course designed by Bremer and the FCSD staff, he expressed no concern over the support from NASA in his effort to prepare for mission photography for Apollo 15. In fact, by the time of his flight an entirely new photographic project was added to his list of work: detailed lunar observations via his handheld camera in conjunction with a large-format metric camera and panoramic camera installed inside the service module (SM) of the spacecraft. 75 Worden became the first CMP to make a translunar extravehicular spacewalk to retrieve those rolls of film, later studied by geographers and scientists to create detailed maps of the lunar surface. 

As with virtually every process and procedure planned for space missions, the steps not only required hours of training and time in simulators for preflight practice, but also a set of printed documents for in-flight use. Procedure manuals offered astronauts a written set of checklists and reminders for each step of the mission, making spaceflight more like scripted acting than free choice. Operating cameras and other equipment became part of the same scripts, or in some cases, required entirely separate documents due to the sheer volume of work. For each Apollo mission, a photographic plan complete with predetermined camera settings, expected 54
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mission elapsed times, and target listings prepared astronauts prior to flights. For the flight documentation carried in the spacecraft, those plans and technical details were distilled down into small notations in the official flight timelines embedded in portable flight plans and checklists (Figure 1.17). 

Figure 1.17. Apollo 8 flight plan page for start of fourth orbit,  Earthrise image captured at approximately MET 75:47 (NASA). 
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Astronauts, however, with their independent and motivated personalities, learned enough from their photographic training to avoid sticking strictly to these mission scripts when they found an opportunity to accommodate photography or felt some visual inspiration. Within moments of putting his boot prints onto the lunar surface, Neil Armstrong, known for his deliberate and cautious work as an astronaut, snapped numerous photographs with his Hasselblad Electronic Data Camera before collecting the single contingency sample required in the mission plan as his first lunar activity. 76 Scolded by Mission Control and Lunar Module Pilot (LMP) Aldrin for not proceeding first to the sample, Armstrong wrapped up his photography, saying later, “It was going to take somewhat more effort to get that sample—to get the equipment and the container for that sample—than it was to get a few pictures.” 77 In that incredibly historic moment, not only was there a logical reason for changing the order of activities because the scoop equipment took more effort to assemble and the camera was already in hand, but Armstrong, as historian James Hansen puts it, “was so intent on taking a few pictures,” because capturing those sights was important too. 78 

More often repeated is the story of veering off the flight plan for photographic opportunities on Apollo 8, when, on the fourth lunar orbit, the three astronauts saw the Earth emerge from behind the Moon for the first time. Numerous sources cite this as an unscripted, unplanned moment of photographic activity, with Frank Borman, Jim Lovell, and Bill Anders scrambling to find cameras and magazines. 

While the exact moment may have caught them off guard, evidenced in the surprised tone of their voices in the mission recording, scientists and mission planners long expected the  Earthrise moment to be captured during Apollo 8. 79 A notation for the image even appears in the final mission photographic plan. But, at that exact moment in their mission, the page from their flight plan shows that the only planned photography was an ongoing sequence of images captured automatically during their lunar far side pass. Strangely, this crew-selected target hardly received mention in the post-mission analysis documents produced by NASA, including the official mission report and a special publication on photography on Apollo 8. 80 For the three astronauts and people around the world, the sight of Earth from lunar orbit would come to symbolize the sublimity of human spaceflight. 

Astronauts took sometimes-extraordinary measures to capture images they themselves planned. During Apollo 12, astronauts Pete Conrad and Alan Bean contrived a way to take a photo of themselves, together, during their time at 56
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Surveyor 3. Bean asked flight crew equipment managers to make a timer for the Hasselblad he and Conrad carried so that they could set up the camera temporarily on a solid surface and then walk some distance away to get themselves both in the frame. This unplanned photo, which the astronauts were certain would not receive approval as part of their schedule, meant Bean had to hide the timer inside a tool carrier bag and fish it out later while on the Moon. Unfortunately for Bean, Conrad, and audiences back on Earth, the timer was hidden too well, and he never located it in time to keep the mission on schedule. Bean later reproduced how he thought that photograph and the experience would have looked in some of his own paintings. 81 

On Apollo 16, astronauts John Young and Charlie Duke executed a series of photographs, captured on television and Duke’s Hasselblad over five frames, to show Young leaping off the lunar surface and saluting the U.S. flag planted nearby. 

Without a viewfinder on the camera, the astronauts repeated the leap photograph to ensure they captured it, having recorded it as moving footage as well on the remotely controlled television camera on the lunar rover. Duke described a moment during the mission captured perfectly on the first attempt: “Hey, John, this is perfect, with the LM and the Rover and you and Stone Mountain. And the old flag. 

Come on out here and give me a salute. Big Navy salute.” 82 What was so difficult for Young about the leap salute was getting his body weight plus that of the space suit and his personal life support system (65 lbs in 1/6 gravity, just under 400 lbs on Earth) off the ground while and maintaining his balance. Commentary by Duke and  Apol o Lunar Surface Journal author Eric Jones attributes the success of it to Young’s comfort level with the environment so soon into the mission (just an hour into the first moonwalk) and his superior balance and coordination. 83

Apollo photographic work was not free of its problems, though, and malfunc-tions, the use of incorrect settings, or the wrong film magazine became fodder for technical debriefings held after every mission. From the memorandum generated from the Apollo 10 photographic debriefing, it is clear that astronauts were “not quite happy with the photographic equipment.” 84 Not only did they experience what they called persistent jamming of the film, but the cameras also malfunctioned, the large 250mm lenses took up too much space and were unwieldy, and they needed to swap one viewfinder between cameras too often. In the weeks leading up to the monumental Apollo 11 landing, concerns were raised over having the right equipment to correct for the effect of ultraviolet light on color film used in the Hasselblad cameras. 85
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Despite problems with equipment, and recommendations for remedying that for future missions, the crew commented that they felt well prepared for photographic work, especially with the photographic plan in place and available during the mission. 86 Upon return of flight hardware, NASA technicians and engineers such as Jeff Bremer and James Ragan took steps to repair the cameras, modify future flight hardware according to recommendations by prior crew experiences like that of Apollo 10, and update photographic plans to account for operational recommendations or additional desirable scientific and technical work. Bremer recalls that, “After we received the flight hardware we had to run a Post Flight acceptance test to prove that the camera equipment still functioned properly after the flight. It was basically shoot film with each lens, magazine, and camera, and evaluate it. Once the equipment passed the test, it was put back in bonded storage for use on later flights.” 87 Nowhere in these reports is the source of any problems with photographic equipment really identified: equipment flaws or user error. Some instances such as using the wrong film magazine with the wrong settings or using the wrong developing technique in the photo lab did occur. 88 

The Apollo program provided astronauts with professional tools for handheld photography and the training needed to accomplish the goals of many audiences. 

With a greater focus on science in the J-series missions of Apollo 15, 16, and 17 in late 1971 and 1972, specialized equipment for astronomical and geological work accompanied the Hasselblads. Apollo 17 astronauts even had a Nikon 35mm camera on board for more personal, interior photographs that had more public appeal than scientific value. Though the program would end, technological experimentation continued into Skylab and Apollo Soyuz Test Project, preparing astronauts for longer duration orbital missions on a Space Shuttle. 

The selection of camera technology, like equipment used for spacecraft and launch vehicles, was an iterative process through the Mercury, Gemini, and Apollo programs. From ad hoc modifications of store-bought automatic 35mm cameras to purchasing the premodified, professional quality, medium format cameras for lunar exploration, NASA learned gradually what technology would suit a variety of audience needs without compromising the quality, flexibility, and reliability required for unpredictable scenarios presented by human space travel. The process matured 58
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when NASA managers bought into the arguments made by engineers, that what the astronauts were seeing and doing presented a unique opportunity to create a visual narrative, and that a human behind the lens gave audiences an understanding of spaceflight by proxy. 

Professional tools helped astronauts carry out their duties as surrogates for scientists, explorers, artists, poets, historians, and photographers back on Earth. 

NASA sought out an effective system that would go beyond the expectations of professional photographers and function flawlessly in the harsh environment of space. Despite the clear ease of use with 35mm cameras, an option only provided at the beginning and end of this period, few could deny that the image quality and potential information to be gathered from imagery (e.g., photogrammetry) created with a medium format 70mm camera could be surpassed. To fly to the Moon with a camera anyone on the street might have almost seems underwhelming and maybe unprofessional. The expectations from different constituent groups required, at least initially, gathering images that satisfied all needs, with professional equipment not just appeasing astronauts who likely felt more comfortable with simple camera equipment. The astronauts carried out photography as part of their duties, with well-defined procedures laid out in training sessions, pre-mission documentation, manuals, and notations integrated into the official flight plans. This level of careful planning for all aspects of spaceflight work gave astronauts a streamlined plan for carrying out a mission. 

The significance of these cameras to the mission and to the legacy of spaceflight cannot be underestimated. They are particular technological artifacts that contribute to our understanding of human spaceflight even today. The ultimate purpose of the images created with them yielded documents of space exploration, while secondarily providing a visual rhetoric that would support additional funding for NASA work. Audience needs became the driver of image content and how NASA chose to distribute the catalog of astronaut photography. Photographs provided a substantial source of proof and reinforcement for the rhetoric developed by users of the images. 
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Figure 2.1.   Earthrise, photographed by Frank Borman, December 24, 1968, AS08-13-2329 (NASA). 

CHAPTER 2

Photographs for Every Audience

 “But, the most impressive aspect of the flight was [when] we were in lunar orbit. 

 We’d been going backwards and upside down, didn’t really see Earth or the Sun, and when we rol ed around and came around and saw the first Earth rise. [T]hat certainly was, by far, the most impressive thing. To see this very delicate, colorful orb which to me looked like a Christmas tree ornament coming up over this very stark, ugly lunar landscape really contrasted.” 1

 —Wil iam A. Anders, Lunar Module Pilot, Apol o 8

In the wake of the Apollo 1 fire on January 27, 1967, NASA engineers and contractors worked to build a safe, operational Block II command module in order to resume the human spaceflight program. The first crewed Earth-orbital Apollo test mission, Apollo 7, flew in October 1968. For the first time since the brief, low-quality television broadcasts by Gordon Cooper during his Mercury  Faith 7 

flight, a series of live television broadcasts by the astronauts brought the realities of spaceflight to televisions around the world. The success of Apollo 7 allowed NASA to commit to a lunar orbital mission two short months later, with plenty of cameras in tow. 

The prior August, George Low, head of the Apollo Spacecraft Program Office, suggested a significant shift in the plan for Apollo 8. Grumman Aerospace announced that a complete lunar module for Earth-orbit testing would not arrive at NASA until early 1969. That meant flying it on Apollo 8 as scheduled was 61

impossible in late 1968. Low began considering a radical plan that would send the Apollo 8 spacecraft to lunar orbit, motivated largely by delays to the lunar module construction schedule and reported signs of Soviet progress toward a human mission to loop around the Moon. With President Kennedy’s end-of-the-decade challenge of landing on the Moon looming, NASA put the entire Apollo program to the test by using a Saturn V to put the Apol o 8 spacecraft in orbit around Earth’s only natural satellite. 

After its December 21 launch and two-and-a-half-day trip to the Moon, on Christmas Eve 1968, Frank Borman, James Lovell, and William Anders fired their service module propulsion engine to place the vehicle in lunar orbit. 


Almost as soon as they began their second circuit, Anders and Lovell pulled out camera equipment and plunged into their busy photographic plan while Borman attended to spacecraft operations. Their work focused on mapping the lunar surface (especially the far side), detailed images of landmarks, and most importantly for planning, extensive photography of features near the targeted first landing location at  Mare Tranquil itatis (Sea of Tranquility). The flight plan had technical camera specifications laid out to include f-stops and other settings to make camera use simple and almost “point and shoot,” despite the crew not having automatic cameras. 2 This provided more time to focus on targets and less on finding settings for specific conditions. Even preparing for situations such as dim light photography, best done with special film, received attention ahead of time, and film magazines for such photographs had special labels and notations in the flight plan. Mission planners worked in advance with technicians, the crew, and equipment contractors to ensure that no guesswork remained when astronauts used camera equipment as they circled the Moon. Other than smudges on the windows due to the off-gassing of sealant used between the window and the frames, the crew had few hurdles to completing the task of capturing scheduled targets of opportunity as well as some spontaneous “crew selected” images during their flight. 

During the first two orbits, the spacecraft followed an elliptical path in order to increase the safety of the first-ever lunar-orbit burn. The astronauts rode backward on approach to the Moon, the main engine pointing forward for firing it again to circularize their path at the beginning of the third orbit. Borman then rotated the vehicle so that the windows pointed at the Moon for a picture-taking sequence. 

The fourth orbit offered the astronauts a spectacular view as they came around to the Earth-facing side. Anders exclaimed, “Oh, my God! Look at that picture over 62
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there! Here’s the Earth coming up. Wow, is that pretty!” 3 The crew scrambled to find the right film magazines for their Hasselblad cameras to capture the view now known as  Earthrise. 

Borman snapped the first photograph (Figure 2.1), though it was in black-and-white and closely resembled an image taken by the first Lunar Orbiter spacecraft two and a half years earlier (Figure 2.2). Less than a minute later, Anders swapped out a black-and-white film magazine for one with color film and captured the iconic  Earthrise color image as part of a sequence of nearly twenty photographs with different lenses and from different angles. Since photographs cannot speak for themselves, it took the eyes of NASA’s corps of professional photographers, public affairs officers, and other amazed viewers on Earth to launch that single frame from Apollo 8’s Magazine B to the pages of publications around the world. 

Without any inherent scientific or technical value, the recognition of its uniqueness and the legacy of its use and reuse by magazines, newspapers, books, and the environmentalist movement cemented its place as one of the most iconic images of the twentieth century. 

Through the landing of Apollo 11 in July 1969, NASA activities garnered intense and near-constant media attention. While that interest waned somewhat after the first successful landing, the provision of still photographs increased exponentially, allowing even greater focus on the needs of those most stymied by the lack of opportunity to explore in person: the scientific community. Between Project Mercury, when still photography began as an afterthought, and the last three Apollo missions, when astronauts mapped the Moon using special high-resolution cameras, the influence of NASA and non-NASA audiences significantly altered the trajectory of astronaut photographic work. Resources, training, and planning increased many times over just as mission profiles grew more complex. 

To understand how NASA produced a comprehensive visual rhetoric using still photography requires understanding the intent of managers to serve as many needs as possible. Their decision-making process demonstrates the confines of performing scientific pursuits within the federal government bureaucracy. First, interested communities who required spaceflight visuals by astronauts needed the ability to shape mission photographic plans. Who were these audiences, how did they submit their requests, and what were their expectations in regard to visual representations of spaceflight? Second was the prioritization of photography within mission plans. 

How did NASA manage requests for images and integrate those into the guidance photographs for every audience
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Figure 2.2.  Earthrise, photographed by Lunar Orbiter 1, August 23, 1966, Frame 102-H2 

(NASA). 

given to astronauts before and during flights? Third, when film magazines returned from missions, astronauts left their photographs in the hands of technicians and other NASA personnel who distributed those films to audiences. Who physically managed the processing of flight films and how did they transfer these images to scientists, engineers, and public affairs officials for final disposition? Putting additional hands on the photographs altered how audiences interpreted and understood the experience of early human spaceflight. Answering these questions explains how still photography reinforced NASA’s space exploration rhetoric in the 1960s and 1970s. 4 

IMAGE AUDIENCES

How managers and public affairs officials selected images for publication may seem somewhat self-evident. If the amazing photographs seen in newspapers and magazines were the only ones returned from space, the job would be simple. 

Astronaut photography instead provided hundreds of images during Mercury and Gemini and nearly 20,000 from Apollo. As with previous expeditions on Earth, images returned from astronaut exploration needed to fit a preconceived notion of the project’s meaning in order to perpetuate support. As documentary, scientific, and technical data, images provided information while also supporting the sometimes-fanciful conceptions of exploration held by the audiences they served. The government required visuals to justify their support and public audiences needed that same information to understand spaceflight. Scientists and engineers needed evidence to support continued research and technical work so images could rarely serve a single purpose. The ultimate legacy of NASA photography is how certain photographs were so easily popularized and their use in unexpected places. 

Identifying the audiences themselves and the means by which they received the images will give some definition to the types of images returned by astronauts. 

NASA itself was the primary audience for space photography provided by satellites and astronauts during orbital and lunar missions. From top to bottom, NASA audiences required visual materials to complete their missions in administration, engineering assessment, scientific research, mission planning, and the communication of accomplishments to audiences outside the agency. The vast majority of the audience, however, fell outside the agency, so images needed to photographs for every audience
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bridge a gap between the specialists and the less informed by having a broad appeal. 

Still photography, movies, and television broadcasts fell far behind mission-critical requirements for vehicle operation and safety, but they became the primary means of connecting real spaceflight to those familiar with fictional space travel from television and movies. 

Early NASA planning and management of astronaut schedules put emphasis, quite understandably, on operating and assessing the operation of spacecraft. 

As the number of orbits increased, so did the expectations for how much work to schedule. In a preliminary flight planning document for John Glenn’s 1962 

orbital flight, Helmut Kuehnel—head of what was then called the Flight Activities Section—suggested to management that the focus should be on simulation leading to a formal plan for mission control, systems evaluation, and observation. 5 Kuehnel emphasized the first two elements as critical, and though he included the reference to observations, he made no specific mention of photography. He instead suggested the recording of observations in “voice recording and written notes and sketches.” 6 

His omission of photography lends weight to Glenn’s story of a late addition of a camera to his flight equipment. Examination of Mercury flight plans and those through the end of Apollo confirm the secondary nature of observational work by astronauts who naturally treated spacecraft operation and crew safety as their primary responsibilities. 7 Not until Gordon Cooper’s  Faith 7 in 1963 flight did a final plan call out astronaut activities not related to spacecraft operation or safety in a prioritized order, placing photographic experiments at the third, fourth, and seventh positions. 8 While astronaut photography never superseded critical mission elements like operations and safety, the importance of visual representations increased quickly through Project Mercury and into Project Gemini, when the addition of another astronaut to the flight made more mission time available for such work. 

In a very visible way, Gemini mission plans call out the audiences for photographic experiments carried out during flights. While experiment designations continued in Apol o mission documents, photography no longer appeared described as a series of experiments, but as part of the regular procedures carried out by crewmembers. 9 Mission preparations included a thorough photographic plan that broke photography down into either operational or scientific work. Mission planners then included photographic plan elements within the official flight plan timeline and concluded the process with formal photographic debriefing sessions following the 66
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flight. Management summarized their photographic philosophy for Apollo in the Apol o 8 Photographic Plan: “The objectives in this plan that aid the assessment of this and future missions and the planning of future missions are given first priority and are listed as operational objectives.” While other photography was desirable, the plan states, targets of opportunity did not displace other critical mission operations. 10 While NASA rhetoric called for visuals of spaceflight to enlighten a broad audience, internal communications and documentation supports the idea that insiders worked to put the agency’s spaceflight goals, engineering needs, and scientific investigations above other concerns. 

By sheer numbers, one might surmise that science was the driving force behind the images taken by Apollo astronauts. Nearly 18,000 individual usable frames of film resulted from Apollo astronaut work, building upon the over 2,600 frames taken during Gemini, and the paltry 332 frames from Mercury. The spacecraft, in essence, performs the role of the laboratory as Peter Galison describes the place in which images of scientific activity are created. 11 Moreover, while documentation and operations show science was only a side benefit to spaceflight in the eyes of NASA managers, the yield of photographic material offered a storehouse of images for ongoing scientific research. With a voice in photographic planning and resource allocation, giving them ability to steer the amount of mission time allocated to photography, the scientific community of planetary geologists and astronomers shaped the targets of those images. Image content in this case largely excluded the human explorers in space or on the Moon in favor of scientific and engineering targets. As percentages of total images, those with an implied or obvious scientific purpose vastly outweigh those featuring people by nearly 20 to 1 (Table 2.1). In terms of volume, what these figures indicate is a clear distinction between who the audience was and was not. The public needed familiar human forms to interpret images, but scientists looked for diverse content types supplied in plenty through astronaut photography. 

The story told by this table, on the face of it, is that people appearing in images—what would most easily connect viewers to the astronaut experience—

made little difference to NASA in determining photographic targets. Alternately, it is possible that planners and engineers writing up mission plans never discussed representing humans and their activities through still images. Only a handful of the images with human figures in them appear staged or posed, with most being clearly accidental or of boot prints or shadows. While NASA staff photographers photographs for every audience
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Table 2.1. Tabulation of all images featuring humans (including shadows and footprints). 12

Mission

Images taken

Images featuring 

Percentage of total

people 13

 Friendship 7  14

75

0

0

 Aurora 7

206

0

0

 Sigma 7

14

0

0

 Faith 7

37

0

0

Gemini 3

25

0

0

Gemini IV

336

29

9%

Gemini V

349

3

1%

Gemini VII

426

0

0%

Gemini VIA

198

0

0%

Gemini VIII

18

0

0%

Gemini IXA

348

16

5%

Gemini X

354

7

2%

Gemini XI

231

12

5%

Gemini XII 15

398

41

10%

Apollo 7

531

12

2%

Apollo 8

865

0

0%

Apollo 9

1373

68

5%

Apollo 10

1436

5

.3%

Apollo 11

1408

77

5%

Apollo 12

2119

183

9%

Apollo 13

604

16

3%

Apollo 14

1342

85

6%

Apollo 15

2640

321

12%

Apollo 16 16

2801

511

18%

Apollo 17 17

3985

655

16%

TOTALS

22119

2041

9%

like Richard Underwood offered guidance on image composition, only a few photographs appear planned other than if the intent was to depict a certain feature of the environment or technology. Closer examination of missions with the most representation of humans (i.e., shadows, boot prints, recognizable portions of the human body) in Table 2 show that they are also some of the most high-profile missions in terms of accomplishments. Gemini IV included the first U.S. 

spacewalk in mid-1965. Gemini XII was the last of its program and provided a 68
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final opportunity to perfect procedures necessary for Apollo, but also carried a very outspoken astronaut, Buzz Aldrin, who was overtly focused on nurturing a public persona through photos. The last three Apollo missions were far longer in duration and scientific scope, meaning more photographs of their work would include signs of their presence. The significance of the human in accomplishing goals on these three missions perhaps encouraged an increased attention to taking photographs of themselves, though few were more than incidental in nature. 

Of course, there is also the possibility that these crews were just predisposed to photographing each other more because of mission requirements. While these observations do not suggest an intentional neglect in scheduling photographs that included people, there was no obvious effort to help the Earth-bound understand spaceflight through the appearance of familiar shapes such as human figures, footprints, or shadows. The engineering, scientific, and bureaucratic audiences, then, benefited most from the incredible catalog of photographs produced in this period. 

 Administrators

For the highest levels of NASA management, images meant a great deal in the legislative game of securing funding. In this context, the idea of NASA’s work was as important as its actual work. Photography captured by astronauts provided materials for increasing the visibility of the agency among elected officials and the public. Available documentation from upper-level managers at NASA indicates that they were involved in photographic planning discussions. As early as December 1962, Robert Gilruth became a regular recipient of memos regarding astronaut-captured photographs and their value inside NASA. 18 In this regard, the head of the center responsible for astronaut activities and mission operations was at least aware of how much NASA staff valued astronaut photographs as such evidence came from few other sources at that time. Another memorandum from public affairs officer Brian Duff to NASA Administrator James Webb in late 1963 

summarized photographic work of astronauts and the press pool through Project Mercury. Duff’s outline included how those products were useful for outreach and internal engineering needs. 19 Worth noting is the origin of the document in public affairs, revealing the pathway of visual communications expected in this early stage photographs for every audience
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of human spaceflight. Everything was potentially useful for increasing the profile of NASA programs, and even the publicly facing wing of the agency needed to know what was available. 

Additional discussion between NASA departments, including upper-level managers, occurred prior to the first Gemini launch. In December 1964, the Office of Space Science and Applications (OSSA) at NASA Headquarters approved an astronomical photography experiment and transferred funds for the grant to MSC. 20 The memorandum regarding the project went through the office of Gilruth, but approval and direction to carry out the experiment from Headquarters indicated administrator-level awareness and involvement in shaping Gemini photographic work. This is not an indicator, however, that NASA managers believed astronaut photography could provide much support to the agency’s mission. That shift came with new views that placed relatable subjects—the astronauts—in the photographic frame and context of space. Images of Ed White’s spacewalk were that transition. 

By the time of Gemini IV, astronaut photography appeared on the radar of the most important NASA managers working on human spaceflight, including George Low and Robert Gilruth. While they released astronaut-captured photographs from all of the Mercury missions, no flights until the Gemini IV mission depicted the reality of human life in Earth orbit. 21 To NASA managers, the value of images emanated from the ability to see humans and their technological creations in the context of space. Alternatively, Underwood directed attention to what was perhaps the most valuable aspect of astronaut photography in the long term: Earth imaging. 

The ultimate goal for the space agency, however, was not the glorification of the humans doing the work, but the work itself. 

Leading up to Apollo, managers called for a number of planning groups and processes for ensuring that astronaut photography covered all of the needs of NASA and its constituents. In early 1966, the Associate Administrator for Manned Space Flight George Mueller and the Associate Administrator for Space Science and Applications Homer Newell agreed to form a committee to analyze needs for lunar photographic data. 22 Their intention was to deal with current and future analysis possibilities in order to manage the valuable assets expected from lunar missions. Formal confirmation of the need for such a committee came, however, from an even higher level. In late 1967, the President’s Science Advisory Committee (PSAC) Space Panel appointed a subpanel to study and guide lunar photography. 23 
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Their initial meeting in fall 1967 involved discussions of developing a stereographic close-up camera later manufactured by Kodak and flown on a number of Apollo flights. Later meetings included executive sessions in which Mueller himself reviewed plans for early missions, with details on the agenda such as electrical fuses used in the Hasselblad cameras, batteries for a spot meter, and the possibility of using color film in geological photographs. 24 The Advisory Committee on Lunar Surface Photography included notable faces from inside and outside NASA, including Dr. Edwin Land, Dr. Eugene Shoemaker, and Nobel Prize winner Dr. Edward Purcell. Along with the other participants, the inclusion of such distinguished professionals on a lunar photography committee is a testament to the seriousness with which NASA treated imaging on the Moon. 

Other advocates for photography, in this case lunar imaging from the CM, also came from the upper tiers of NASA management. Apollo Program Director General Samuel Phil ips wrote to Robert Gilruth in March 1968 to request a review of orbital photography for scientific, operational, and contingency purposes. 25 His memo in this case refers to a cancelled plan for a Lunar Mapping and Survey System, a version of which flew as a three-part mapping system during the last three Apollo missions. Responding to the concerns of those in the scientific, engineering, and planning communities at NASA, Phillips advocated for thoughtful consideration of logistical needs for such photography, and the potential of missed opportunities with a vehicle and astronaut in lunar orbit. Astronauts in fact became crucial to early lunar mapping with their “bootstrap photography” until the mapping system—a camera, altimeter, and panoramic camera—flew in the experiment bay of the Apollo 15, 16, and 17 service modules. 

Images could concurrently be useful and meaningful to many different viewers within NASA. Other than a brief moment following Gemini IV when NASA managers identified a unique value of astronaut photography upon seeing Ed White on his spacewalk, the vast majority of their later planning, discussions, and photographic work did not include any discussions of including people in the photographs. In a practical sense, mission planners identified overlapping interests of groups inside NASA early enough to make it possible to capture images for more than one purpose with the fewest number of cameras and equipment. 26 Perhaps in this way, NASA failed to identify the visually unique nature of their activities: the ability to put people into space and return images of that for public consumption. 

The ability of Earth-bound people to understand an image and find meaning in it photographs for every audience
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changed when relatable elements such as people appeared in the photographs. In this way, the underwhelming number of images of astronauts in space up through the end of the Apollo program contributed to a general misunderstanding of spaceflight’s dangers, and perhaps distortion of the utility of putting humans into space. 

The human spaceflight program then was ill-served by its own visual products: without a human in the picture, photography by robotic surrogates was seen as something accomplished just as easily. Ultimately, administrators bore responsibility for not considering adequately how image content familiarized nonscientists and engineers with spaceflight. 

 Engineers

While documenting crew performance through telemetry and debriefings served to provide details about missions, photography became an invaluable tool for documenting spacecraft and component performance as NASA gathered more flight experience. Early expectations by managers were that the data acquisition cameras, the small 16mm movie cameras used through this period, were adequate to capture photographic evidence of intricate technical procedures such as spacecraft rendezvous, docking, and lunar landings 27 (Figure 2.3). That would leave still photography for documenting single noteworthy moments relevant to the evaluation of mission operations. Early Gemini flight plans included still photography as part of experiments with more or less scientific intentions, but those documents make no mention of potential uses of images by engineers. In an interesting commentary on preparation for flight and using images for operational purposes, Gordon Cooper and Pete Conrad detailed their concerns about visual orientation during their Gemini V mission debriefing. 28 The mission, already loaded with photographic work, apparently did not include any visual references for Cooper and Conrad to orient the spacecraft in relation to the Earth’s horizon, with Cooper complaining characteristically that “Never once did we have any darn thing to show us what out the window should look like.” 29 Cooper went on to suggest that hand-drawn sketches placed in simulator windows would have helped, and encouraged planners to include fuel on the long-duration flight of Gemini VII so that Frank Borman and Jim Lovell could capture photographs to aid later crews in training for what they would see. 

72

 THROUGH ASTRONAUT EYES



Figure 2.3. Data Acquisition Camera from the Apollo 11 Lunar Module, NASM Cat. 

#A20190311000 (Smithsonian National Air and Space Museum). 

As activity increased in preparation for the Apollo lunar landings, so did the concern over documenting necessary stages of those missions with photography. 

In early 1968, Apollo program manager George Low detailed for MSC Director Gilruth’s assistant Paul Purser the photography he envisioned at the time. They included, first, documentation of the lunar module at the landing site, followed by images of crew performance and local geography. 30 Still, as the Apollo program went on, suggested documentation of most engineering-related issues referenced the 16mm data acquisition camera, with passing references to useful shots possible with the Hasselblad cameras, such as the tire marks left in the lunar soil by the lunar rover. 31 Generally, however, engineering photography tended to require moving images and not still, indicating the engineering value of seeing processes that changed over time and not just single moments captured in photographs. 



photographs for every audience
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Examples from two particular events illuminate the additional value offered to engineers in still photographs. During the Gemini IX-A mission, the target vehicle did not properly shed its payload fairing, prompting the term “angry al igator” for its appearance (Figure 2.4). Engineers analyzed this and other photographs captured by astronauts Thomas Stafford and Gene Cernan to determine the cause of the malfunction. Visual evidence complemented the voice descriptions recorded on board the spacecraft and in transmissions to the ground, and this combination provided engineers at NASA the material they needed to prevent such mishaps in the future. 

Documentary photography also provided a level of accountability within NASA, never seen more clearly than in the frames captured by Apollo 13 astronauts of their damaged service module after jettison and prior to reentry into Earth’s atmosphere. 

Unable to inspect the damage physically, the crew photographed the module as it tumbled away, giving NASA engineers their only visual clues as to what caused the near-catastrophic damage and cancelled the lunar landing (Figure 2.5). 

Broadly speaking, engineers required still and moving images to document the ways in which their equipment and written procedures were successful or not in the space environment. With a visual record of a mission that yielded the greatest benefits to the most audiences, engineers helped establish image priorities that included documentation of operations, capturing evidence for future mission planning, determining when imagery could replace work, and recording scientific or other data. 32 Though dealing with human characters in one of the greatest explorations ever undertaken by humans, NASA engineers never acknowledged the centrality of people to the story of spaceflight. 

 Scientists

As mentioned, observational activities such as photography took a backseat to spacecraft operations in mission plans. Preparing astronauts for that work required input from interested audiences who needed visual materials. By the time of Wally Schirra’s Mercury flight, the list of requested photographs shifted to specific descriptions in final flight plans, as opposed to random images captured out the window. Of the three astronaut-involved experiments listed in the Mercury  Sigma 7 flight plan, three involved photography and none rated higher than work associated with spacecraft control, medical observations, radio checks, 74
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Figure 2.4. The Augmented Target Docking Adapter (ATDA) as seen from the Gemini 9 

spacecraft during one of their three rendezvous in space, June 3, 1966, S66-37923 (NASA). 



Figure 2.5. Magnification of the service module gave engineers their only look at the damage to Apollo 13, April 17, 1970, AS13-58-8459 (NASA). 

and other scheduled operations. 33 Schirra later commented that his time in orbit was quite constrained, and he managed to capture only a few relevant photos to satisfy a request by NASA scientists for terrestrial features that could inform Earth resources work and possible mission planning. 34 In closing out Project Mercury, Gordon Cooper experienced an extensive post-flight debriefing that included very specific questions regarding exactly how he captured photographs for each of the science photography experiments. 35 The questions regarding equipment procedures, the process of sightings based on stars, and terminology used in discussing weather and Earth features reflected extensive preparation for these experiments. This indicates the future track for astronaut photography with scientific purposes. 

Formalization of scientific photography during Project Gemini lead to greater description of the objectives, scope, and procedures in each mission’s flight plan, hinting at extensive preparation by scientists to get it included on a flight. On Gemini IV, for example, the flight plan and an associated working paper provides details regarding a number of planned DoD, MSC, and scientific experiments involving cameras. 36 While two DoD experiments on basic object and surface photography were cancelled prior to the mission, one MSC experiment to capture two-color Earth limb photographs and two science experiments for synoptic terrain and weather photography did occur. The working paper provided top-down information on the experiments and the process for carrying them out. The final flight plan distilled the working paper information into systematic instructions along mission elapsed time marks and other procedural notations. Inclusion of scientific work in a mission plan at any stage of its development did not mean a guaranteed place on the mission though. On Gemini XII, the mission plan for photography had a late modification by the FCSD’s Warren North, who sent a memo to the Gemini Program Office to exclude particular Earth photography work because the spacecraft and crew lacked preparation. 37 The plans for photography and any experiments remained in flux even during the mission, with real-time events play-ing a role in final products. 

The scale and scope of reporting of scientific photography expanded with Gemini IV, the first long-duration mission. They developed into symposia, experiment reports, and other postflight documentation that required the input of both the principle investigators and astronauts as coauthors. While the astronaut-photographer for individual frames cannot often be determined, their coauthorship photographs for every audience
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of reports suggests either a respectful nod to their role in capturing the photographs or an actual involvement in analyzing the results. As engineers and test pilots; however, few proclaimed any serious interest in observational scientific work. 38 

In NASA Technical Note D-3982 entitled “Terrain Photography on the Gemini IV Mission: Preliminary Report,” Paul Lowman of the Goddard Space Flight Center (GSFC) and the two mission astronauts are shown as authors of the report based on photography in the S-5 Synoptic Terrain Photography Experiment. The last page of the report, however, acknowledges the input of others at NASA who helped interpret the photographs captured by McDivitt and White. This may indicate that the geographical and scientific information in the report did not require the astronauts’ contribution. 39 That does not negate astronaut input entirely, as experiential information and observational recollections were undoubtedly valuable in writing a narrative of the mission’s photographic work, but their direct influence on the use and perception of photography from Gemini missions seems highly unlikely. 

Successive experiment reports compared results from the same experiments across missions, making only a casual nod toward the astronaut contribution. 40

For the Apollo program, the input of scientists into photographic plans is apparent across the documents from mission preparations, as well as in the sheer number of photographs col ected that lack a human or technological subject. Science informed Apol o photographic planning from the top, as seen with the heavy representation by scientists on the PSAC subpanel on lunar photography: astrophysicist Thomas Gold from Cornell University, physicist Edward Purcell from Harvard, and astronomer James Baker of Harvard, who cocreated the Baker-Nunn camera system. 41 Much of their pre-Apol o discussion revolved around the development of a stereoscopic camera to capture close-up images of lunar soil and rocks, conversations that went back to at least 1965 among NASA scientists on functional requirements for cameras 42 (Figure 2.6). The experiments program involved numerous principal investigators from outside research institutions. The goal became one of minimizing equipment and maximizing scientific output, eliminating or minimizing overlapping interests between agency scientists and principal investigators. The cases of the stereo camera work and a special four-Hasselblad camera system for multispectral photography show that NASA knew that although it might compromise the needs of external scientists by reusing equipment for operational purposes, the urgency of the program made the move necessary at times. 43 Satisfying the scientific community inside and outside NASA had its own set of bureaucratic requirements. 
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Figure 2.6. Apollo Lunar Stereo Closeup Camera during Apollo 11, AS11-40-5957 

(NASA). 

Calls for additional scientific photography went through the entire Apollo program, presumably based on the idea that when it finally ended, high-resolution and close-range photography of lunar features may not be possible for a long time. Still photography planned through the end of the program came to include an extensive set of Earth resources work done during the orbital missions, detailed imaging of scientific experiments set up on the lunar surface, and geographical mapping done on the last three missions. 44 Of special importance were singular opportunities to photograph phenomena from the perspective of astronauts traveling through translunar space. Preparations for the Apollo 13 mission included astronomical training to aid in photographing and describing Comet Bennett from the crew’s unique point of view. 45 Photography of astronomical targets such as the L5 

Lagrange point and the Gegenschein were also planned during lunar orbital activities. Apollo 15 astronaut Al Worden commented in an interview that he was most proud of capturing these due to their high scientific value. 46 As seen in Table 2.1, the overwhelming majority of astronaut photography had a scientific intent. That gave the motivated, goal-oriented astronauts a connection with scientific staff and the ability to satisfy specific needs, not just the abstract wishes of people like Richard Underwood with his objective for them to capture something meaningful. Though the handful of truly iconic images astronauts captured sustains our cultural memory now, the real substance of their work also continues to satisfy the needs of the largest community of users (i.e., scientists) of astronaut photography. 

 Other Government Agencies

NASA was hardly the only government agency in the 1960s looking at the value of human observations from space. The Weather Bureau, the predecessor of the National Weather Service, was a common customer when it came to requesting photographic work by astronauts, particularly during Project Mercury. To confirm camera lens filters needed for generations of Tiros and Nimbus weather satellites, the bureau requested a photographic experiment on Wally Schirra’s  Sigma 7 flight to record different filter effects on a single film frame. 47 A letter regarding Schirra’s photographic results and plans for more weather photography on Gordon Cooper’s Mercury flight written by Robert Gilruth (director of MSC) to Fred Singer (director of the National Weather Satellite Center at the U.S. Weather Bureau) confirms 80
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the desirability of photographic work from handheld cameras at senior levels of NASA and other government organizations. 48 Despite Schirra’s trouble taking photographs, Cooper reused the equipment on  Faith 7 for the same experiment with some additional filters for infrared photographs. 49

Beyond weather photography of Earth and the mapping photography done of the Moon for the Weather Bureau and USGS respectively, the biggest non-NASA government “customer” for photography was the DoD. Capturing photographs for national security required that the processing and distribution of those photos did not unintentionally reveal more information than permissible by national security agencies. Historians James David and Dwayne Day have written extensively on national space security needs at the time as they relate to NASA. David explored the topic of astronaut photography and national security in a 2006 article in which he describes the reaction of those in the defense world to images taken of Israel and Egypt during Gemini missions, a particularly sensitive region at the time. Over the course of Project Gemini, eleven of fifteen experiments were carried out successfully with the “D” designation, meaning for the DoD, but only three included photography and were all completed on Gemini V. As part of the Gemini Summary Conference, USAF representative Wilbur Ballentine presented on the results of the experiments, and how they bettered the DoD’s understanding of how human work in space might benefit his department. 50 Concern about the ability of astronauts to capture sensitive locations on Earth in high resolution continued during the Apollo program, mostly influencing the size of lenses used on Hasselblad cameras and the procedures for processing films. As most photography during Apol o focused on the lunar surface, however, it was not until Skylab that national security issues arose as a major issue for NASA. In fact, recent declassification information on Area 51 

included verification of the DoD and CIA role in attempting to suppress astronaut photographs of the desert location taken during Skylab missions. 51 

The limited scholarly material on the subject of overlap between the intelligence community and NASA’s human spaceflight program reveals how astronaut photography was closely scrutinized by the DoD and intelligence community for possible use. 52 The work of those agencies also influenced technology used during the space program, even into the Space Shuttle era. The issue of camera lenses and image resolution created problems for scientists wanting clear views of both the Earth and Moon. Concerns existed that the mapping and panoramic cameras proposed for the final three Apollo missions could reveal the capabilities of sensors photographs for every audience
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and lenses used on National Reconnaissance Office (NRO) spy satellites, which were manufactured by the same companies. 53 As a result, Apollo cameras placed in the service module had somewhat lessened capabilities with a resolution of about three feet from seventy miles altitude. The film returned from the Apollo 15, 16, and 17 missions became the basis for the first high-resolution topographic maps of the Moon, and an invaluable resource for geographers and scientists involved in lunar research. 

 Mapping and Planning

Photographic work during Gemini and Apollo not only provided information for managers, engineers, and scientists, but also for mission planners. Images from completed missions could influence flight patterns or procedures on successive missions. That usually meant better, more efficient equipment and procedures or capturing different geographical features and landmarks along the spacecraft’s trajectory. For Apollo in particular, imagery played a crucial role in informing scientists and engineers about the terrain of the Moon and possible landing sites. 

Such “bootstrap” photography became one of the most discussed topics in planning for missions. 

As part of their postmission process, crew debriefings included questions about photographic work as part of the lengthy sessions done over days and weeks. Based on their flight experiences, astronauts often recommended modifying equipment, both large and smal , to improve mission results. In the case of cameras and photography, suggested changes to the spacecraft windows were common. A notable change was required after Apol o 8 circled the Moon in late 1968. When three of the five spacecraft windows fogged up, making observations difficult, investigations revealed that a material used to seal the windows off-gassed in space. Over the next few missions, engineers experimented with different sealants to correct the problem. 54 With clear windows for handheld photography, mission planners used each mission as an opportunity to gather photographic data using the standard Hasselblad camera equipment and other specialized cameras as the Apol o program matured. 

While NASA engineers utilized movie footage to develop or modify future practices, for the most part, capturing still images was a major part of mission plans during critical maneuvers. For example, in preparation for the first tests of the lunar 82
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module, one contingency plan included sending astronauts on a spacewalk to move from the CM to the LM if they were unable to dock the two vehicles properly. 

Plans also included adequate photographic coverage of such a process, including still images, to show how the spacewalking astronaut moved from one craft to the other. 55 To alleviate any fear that such photography might get in the way during the 

“Plan B” scenario, Deke Slayton, the memo’s author, stated explicitly that camera use was on a noninterference basis. In other words, documentation of any kind, rightfully so, was secondary to astronaut safety and mission success. For example, the maneuvering done by Neil Armstrong on Apollo 11 to avoid numerous boulders and craters encouraged FCSD planning and training for Apollo 12 to include simulated landing photography. Oblique or approach-angle images improved the ability of astronauts Conrad and Bean to locate the correct crater where Surveyor III rested. 56 Other procedural changes included adjustments and notations for special photographs such as those of Earth and the Moon during the transit phases of the mission. As spacecraft window orientation during those flight phases often obscured views of the two, altered flight plans included procedures to reorient the vehicle in order to capture the appropriate frames. 57 Timing was critical for photography, so the desire to capture a full Earth image meant that only the Apollo 17 mission’s outbound path to the Moon provided an opportunity for such a sight 58 

(Figure 2.7). 

One of the planners’ highest postmission priorities during Apol o was to acquire and analyze photographs taken to adjust designated mission equipment, procedures, and maps for the next scheduled mission. 59 Layered with available lunar images from the robotic Lunar Orbiters and Surveyors, orbiting piloted vehicles became bases for surface geographical photography. Such imaging served to narrow down potential targets for human landings and provided photographic information for geologists at the USGS who created maps of the lunar surface. During the orbital portions of early Apollo missions, astronauts used bracketed cameras with timers attached to capture strips of images. For Apollo 14, a handheld topographic camera based on those already in use in reconnaissance satellites at the time provided additional images for developing accurate maps by lunar geologists 60 (Figure 2.8). 

On the final J-type missions, a complex equipment suite located in a special section of the service module provided data and images for research (Figure 2.9). The data retrieved from that system allowed the USGS to create the topographic images and maps of the lunar surface. 61 Planning for such photography was, in terms of photographs for every audience
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Figure 2.7. A whole Earth as seen during the Apollo 17 mission, likely photographed by Harrison Schmitt, AS17-148-22727 (NASA). 



both the technology and the work, added seamlessly to the training and mission performance of the astronauts, with little creativity or response required from them to carry out requirements. According to Al Worden, Apollo 15 command module pilot, “These cameras were added to our flight plan to enhance our understanding of the lunar surface in a much more detailed way than ever before. . . . These cameras were mostly technical and I followed the instructions in the flight plan to operate them. Every operation of these cameras was prescribed before flight.” 62

Bootstrap photography, images made for the purpose of surveying later Apol o landing sites, often cal ed for adjustments to flight plans. 63 For Apol o 12, a planned trajectory was altered in the months prior to flight based on the need to photograph Figure 2.8.  The Hycon lunar topographic camera was intended for lunar mapping during Apollo 13, AS13-282A-70HC-251 (NASA). 
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Figure 2.9. Open SIM Bay of Apollo 17 service module, December 14, 1972, AS17-145-22254 (NASA). 

the projected landing sites for Apol o 13 (Fra Mauro) and Apol o 14 (Descartes), requiring an adjustment to printed onboard maps. 64 Such changes to flight maps and plans continued throughout the program, with significant input coming from scientists at Bel comm, the contract managers for mapping photography and home to noted geologist Farouk El-Baz. As a geology instructor to the astronauts, particularly the command module pilots on the last three missions, El-Baz trained them to verbal y describe and pinpoint with cameras the necessary landmarks on the Moon. 65 However, such work was limited and received no more time on the flight plan than those managing crew time felt was appropriate. Pushback on the workload came in the form of rejections for additional photographs from FCOD when a flight crew’s schedule appeared too full and passed a threshold for daily activity. 66 With the photographic data analyzed by scientists and managers, site selection committees made the final decision regarding landing locations, but available documentation shows the high value placed on the photographic work of astronauts for planning and mapping purposes. 

 Public Affairs and the Media

The conduit for outwardly communicating NASA’s work was the Public Affairs Office (PAO) at Headquarters in Washington, D.C., and at each of the centers around the country. This office not only represented NASA to the public, but also brought agency engineers some sense of what visual materials would interest the public and best convey the agency’s message about human spaceflight. While program scientists and engineers involved could directly influence photography from within the agency, or through principal investigators, the media and the public had only the PAO for visual information about the dangerous and costly missions. The PAO, under tremendous pressure to explain every possible scenario, considered all points of the mission as a possible instance for conveying the NASA narrative. 

From the outset, NASA managers considered the relationship between the public visual representations of spaceflight. Those on the inside of the process, the people responsible for procuring films, cameras, and other equipment, spoke at length about the value of photography as part of the public service dimension of exploration. John Brinkmann voiced his opinion about photographic work in a memo to the chief of the Systems Engineering Division upon the occasion of the cancellation of a lunar mapping camera project. Responding to a mid-1968 change photographs for every audience
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in his department’s role in developing films, Brinkmann pinpointed the need for a variety of still image types: “Film is light in weight per unit (about 1 gram) and has a great scientific impact per unit. There is a possibility that it could be the only item of importance evolving from the mission, and it is the only tangible contact that the general public has to the program.” 67 For a professional photographer and manager to show an awareness and concern for public need reveals an appreciation for the importance of images perhaps not even fully understood by public affairs officials. 

In the early stages of planning during the Apol o lunar landings, the MSC PAO 

wrote a lengthy list of required photographic coverage elements to Joseph Shea, then head of the Apol o Spacecraft Program Office. 68 The four-page memo included general criteria for motion picture shooting, to occur in paral el to 70mm photography. 

The al -encompassing list of documentary photography, which Deke Slayton’s Flight Crew Operations Division deemed unreasonable and extreme, included nearly 100 

different elements that the PAO intended to make available to anyone that might request images. Hardly a moment of the mission went unconsidered in creating the list, including storing empty food pouches, climbing down the LM ladder, and opening of the main parachutes for the water landing. While there were three crewmembers to capture some of these requested moments, one might imagine that the circumstances of spaceflight might make it difficult to pull out a heavy camera to take a snapshot. 

Advocates for historical and documentary images did exist outside the PAO, suggesting the importance of connecting the public to the experiences of Apollo astronauts. In a particularly stinging memorandum to the chief of the Mission Operations Branch, noted engineer and the father of the blunt-ended capsule design—Max Faget—criticized an early draft of the Apollo 11 lunar landing photographic plan for its near complete disregard for “the visual appreciation of the astronaut’s activity on the moon during this singularly historical event.” 69 Faget continued with his unfavorable appraisal of the plan by pointing out a lack of intent to photograph both crewmembers with the Hasselblad camera, using the terms 

“stingy” and “low quality” in reference to the overall plan content. As the chief of the engineering and design division, Faget was also keenly aware of the need to satisfy the short- and long-term impressions possible with still photographs. In perhaps a more telling memo from later in the program, scientists in NASA’s planetary and Earth resources division made a suggestion one might assume to be an obvious one to have made at the start of the program. Paul Gast, the division chief, wrote to the JSC PAO to say that the two units should work together to ensure that film 88
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frames were used efficiently for both their purposes, then processed in a manner to support their needs with the public and those of the geologists studying samples taken. 70 Another motivation for this recommendation was the possible input of the scientists into the release of photographs, with Gast stating their value in “making available to the news media photographs that are more meaningful than randomly selected individual shots.” 71 In the cases of engineers and scientists, seemingly common sense approaches to planning photography in conjunction with the PAO 

fell at rather late stages in the program, perhaps revealing a poorly thought-out plan for visual communication with the public. 

 Corporations

Corporations could benefit from information contained in astronaut still photographs, a possibility they themselves recognized by end of the Mercury missions. 

Within months of Gordon Cooper’s  Faith 7 mission in May 1963, at least two companies, Mobil Oil and ITEK, contacted NASA regarding ways to integrate input from astronaut photographic experiences into their work. In the case of Mobil Oil, researchers at one of their laboratories contacted NASA to see how they could analyze Mercury photographs for what was presumably any determinable information in the photographs on oil deposits. 72 While photogrammetric analysis was already underway at the Goddard Space Flight Center on the data, sharing the results with a corporation for their potential gain posed no concerns for NASA managers as the photos and any data gleaned from them was a matter of public record and scientific interest. 

In a very different way, a photographic technology company wished to use information from NASA to inform the way it manufactured and tested its products. From the experiences of Mercury astronauts, ITEK, a large format camera maker from Palo Alto, California, hoped to learn how it could improve its own company-funded research into the production of a lunar reconnaissance camera. 73 While the camera they proposed evolved into the remotely operated camera flown on the last three Apol o missions, they felt at this early stage of development that the astronaut point of view captured via handheld cameras could inform their investigation. ITEK 

sought information well in advance of its eventual contract to create the mapping camera, but its interest in the human need for such images built upon its existing work on remotely operated spy satel ites for the U.S. intel igence community. 
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The commercial implications of astronaut photography may appear hazy at first glance, but companies who dealt with Earth resources issues such as oil, gas, and other mining operations benefited from the earliest color images taken by people from space. Those operations turned to the cheaper and safer method of satellite imaging in the later 1960s and 1970s with the rise of programs like the Nimbus, LANDSAT, and GOES satellite systems. 74 Mercury astronaut photography, however, contributed some of the first clear color Earth images to scientific work done to steer corporate operations. By the end of the Apollo program, LANDSAT’s emergence as a potentially commercial image program ended the specific need for astronaut photography for mapping. In the end, the attempt to commercialize the resource failed and it remained freely available to anyone interested in Earth-directed photography. 

The most obvious commercial use of astronaut photography during this period was the retail market for ephemera related to human spaceflight. John Brinkmann, whose office was ultimately responsible for processing visual materials from flight, identified a forthcoming demand for images fol owing the lunar flights in particular. 

He expressed deep concerns over the process for distributing films to commercial entities in a memorandum sent immediately before the Apollo 11 mission. 75 While there was no argument against the legality of companies producing films and other products for profit using NASA visuals, Brinkmann expressed serious concern over the workload such requests would create and the lack of a defined procedure for handling requests. Above all, he sought to ensure no other uses would make it appear as though those companies had exclusive rights to use or distribute the images—they were all public domain. NASA had—and still has—no ability to stop companies from creating retail products based on images taken by astronauts, but they could control the official agency descriptions and the perception as originator of, and authority on, astronaut photography. 

 The Public

As a public, government-funded entity, NASA answered to the largest audience for astronaut still images—the American taxpayers. What those images meant to the public requires visual and cultural analysis, but NASA presumed to know the needs of the public audience during its early human spaceflight programs. I would 90
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contend that the most direct means for the public to understand the physical reality of spaceflight, and to continue supporting the project, was to represent humans in the context of space via still images. Statistics show that millions around the United States and the globe watched live and recorded coverage of NASA missions on television, but still images, for their ease of reproduction and distribution beyond the reach of television, became the primary means by which most people viewed NASA’s activities. This required a procedure for those images to go from film magazine to publicly available resources like newspapers and magazines. 

One public audience, far larger than the immediate beneficiaries of any of NASA’s research and photography, was the international community, including those in positions of authority and anyone with access to printed news media. 

International requests for photography were recognized as opportunities for goodwill from the leadership level down through to those who fulfilled the requests for the images. Lyndon Johnson even used the  Earthrise image as a reminder to world leaders what good the U.S. government brought to the world. 76 As a matter of daily work concerns, the PTL bore responsibility for fulfilling requests from inside and outside the United States for reproductions of astronaut still and moving images. 

Following the Apollo 8 mission, Richard Underwood expressed concern about a lack of clear procedures for working with NASA’s Office of International Affairs (OIA) and PAO to satisfy the needs of international requests for images. In resolv-ing such deficiencies and streamlining the connection between the PTL and OIA, he identified the benefit to NASA as one in which “photographic programs have a great potential of establishing good will with our international neighbors.” 77 As a means of communicating a positive message about human space exploration by NASA, and thus the U.S. government, photographs by astronauts—our surrogates in space—became critical tools for encouraging positive foreign relations. 78

The public had few mechanisms for influencing NASA’s process for prioritizing photography, and without knowing what would satisfy their curiosity about spaceflight, most naturally identified with familiar representations. Many still images featured some element of the spacecraft or other spaceflight technologies, but that did not mean viewers outside the engineering or scientific community would understand the photograph’s content. As an audience for astronaut photography, the public needed guidance from NASA and the astronauts. That assistance came through the voice of public affairs officials and news media interviews with astronauts, who played the role of interpreter to a public desperate to comprehend image photographs for every audience
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content. Understanding NASA’s process of gradually zeroing in on images easy for viewers to understand required non-astronauts interceding in the after-mission life of the images, shaping the legacy of astronauts and the pictures they brought home. 

PHOTOGRAPHIC OPERATIONS

Audiences for astronaut photography had varying degrees of success receiving images because of their direct or indirect expressions of need. The process by which those images made it from film roll to viewer shaped their consumption. NASA developed a procedure for moving all flight films along this trajectory, primarily though the work of those in the PTL. Unfortunately, any records generated by that office appear lost or destroyed, but certain memoranda retained by other NASA offices regarding the PTL’s process and relationship to the PAO, most clearly documented during the Apollo program, illuminate the ways in which still photographs became a usable commodity for intended and unintended audiences. 79

Upon return of spacecraft to Earth, recovery operations brought the vehicle and its occupants from their ocean landing to an aircraft carrier. As the spacecraft and its occupants were unloaded after nonlunar landing flights, a representative of the PTL picked up film magazines used during flight and returned them to the lab for processing within thirty-six hours of a mission’s end. 80 In an outline of procedures for film retrieval for the Apollo 8 mission, the chief of the Test Division wrote that 

“Any onboard photography containing earth-looking views shall be prepared for distribution at once, but shall not be released until so authorized by the Director, MSC.” 81 This indicates a pause in process of getting still photography released that allowed for a national security review. 82 Written for the Apollo 8 mission, the enclosed outline with the memo details the distribution of still images throughout NASA and the timeframe in which that was to occur. Listed first for each type of image to distribute is David Goldenbaum, a member of the Apollo Spacecraft Office’s Test Division. His position at the top of each category was explained with a note that his copies were for the MSC Mission Evaluation Team. 83 Implied within this prioritization (which neglects to include the initial national security review period) is the need to analyze visually every aspect of Apollo missions, both to supply information to those who would speak about the mission publicly and to inform future missions. 
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Film magazines from the first three successful lunar landing missions were processed somewhat differently. Once the spacecraft, its contents, and the astronauts arrived in Houston, everything went into the Lunar Receiving Laboratory so that any potential lunar debris was contained in an environmentally controlled space. 84 

Postmission processing for Apollo missions 11, 12, and 14 included concerns about the possible transmission of “moon germs.” Quarantine was established in the LRL, which covered staff involved in processing the spacecraft and its contents, those who cared for the astronauts, and the astronauts themselves during the week prior to landing and up to twenty-one days postflight. One staff member involved in processing films for Apollo 11 (and other missions), PTL technician Terry Slezak, offered valuable insight into the methods used to decontaminate film magazines and transfer them outside quarantine for distribution in his official NASA oral history. 

In addition to photographing astronauts inside quarantine, Slezak also decontaminated film magazines with ethylene oxide gas without exposing the film. 85After completing that process, Slezak explained that armed guards arrived with a PTL 

courier to rush the magazines to the lab for processing and distribution. The exact procedure was simulated more than a dozen times just like any other NASA process during the year leading up to flight films returning. 86 Slezak gained notoriety for having touched lunar dust by accident during his processing of Apollo 11 film magazines when he picked up one that Armstrong accidentally dropped on the Moon (Figure 2.10). 

Processing flight films at the PTL underwent its first test after the Apollo 7 

mission. According to lab chief Brinkmann, staff went on twelve-hour shifts for the first six days to process moving and still films for those getting the first set of duplicates from the original film rolls. Processing film on this round-the-clock schedule apparently set them back on preparing for Apollo 8 only two months later, since the lab was responsible for loading magazines prior to flight as well. 87 With a small staff, the PTL contracted out some of this work, and the experience of Apollo 7 

prompted Brinkmann to write his superiors to alert them to a potentially disastrous situation with increased films returning from future missions. As seen in Table 2.1, still frame returns went up significantly with each successive mission, which gave the lab increasing work and a requirement for new equipment and more technicians. 

The route taken by scientific films, those taken with special film or using filters that made them useful only to scientists, however, is far murkier for historians to discern. Numerous scientific proposals undoubtedly arrived at NASA for photographs for every audience
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Figure 2.10.  Terry Slezak in the LRL with an Apollo 11 film magazine and lunar dust on his fingers, S69-40054 (NASA). 

experiments. Flights to low Earth orbit and beyond remove atmospheric interference from observations made through cameras and telescopes, for example, making spacecraft a better platform for astronomical and other scientific studies (though not as good as a robotic vehicle). As the data acquired for these experiments was visual, astronauts used special film magazines, designated for specific experiments, to capture the appropriate shots. Special processing for these films frequently occurred at contracted labs with specific capabilities for ultraviolet film development, for example. Numerous resources exist on the experiments by way of mission reports, post-program scientific conferences, and results reports required of the principal investigators. 88 The visual results, however, are often either unavailable in a digitized format from NASA, no longer in NASA hands, or were deleted from NASA archives. In an attempt to acquire images found in the Gemini V mission report, taken during an experiment to photograph the zodiacal light phenomena, I discovered that those images were deleted from the JSC image library. How or why this occurred is unclear, but it may be possible to track the images down via the records of each principal investigator. As scientific and astronomical images are not my focus, locating them and researching the reasons they no longer exist in an official NASA repository remains a topic for future research. 

The long-term accessibility of Hasselblad orbital photography for lunar research purposes is worth discussion. Because scientists remained the leading audience for astronaut still imaging, entire sets of reproductions just a generation or two removed from the flight films found homes with those most in need of images for their research. Through the end of the Apollo program, NASA remained the only repository for images needed by lunar scientists through its relationship with Bellcomm. The company maintained a library of images and technical information for use by their staff and NASA. When Bellcomm ended operations with Apollo’s end, the entirety of the image and reference collections as well as some staff transferred to the Smithsonian National Air and Space Museum, becoming the nucleus of what is now the Center for Earth and Planetary Studies (CEPS). Farouk El-Baz, Bellcomm’s trainer to the astronauts in lunar mapping and orbital photography, became the first CEPS director and helped steer CEPS toward involvement in astronaut photography of Earth during the Apollo Soyuz Test Project in 1975. 

A few years later, scientists and other researchers acquired the ability to access the same high-quality photographic reproductions of astronaut still photography photographs for every audience
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through a larger set of facilities established as part of NASA’s Regional Planetary Image Facility network, the first of which was CEPS. While the digitization of images renders onsite research at these facilities somewhat antiquated today, the principle of wide distribution and accessibility to the community of interested scientists originated at NASA at a time when the photographs required hard copy libraries at nationally and internationally recognized lunar and planetary research facilities. 

The final step in taking film magazines from flight to the eyes of audiences other than scientists, at least in the case of photographs deemed relevant for immediate public release, was the addition of captions. These content messages attempted to frame conceptions of the images, though little of the text came to linger in the memories of viewers. My research into historical PAO files did not uncover documentation of how this occurred, but the oral histories of Terry Slezak and Richard Underwood explain the involvement of other staff in generating the textual information. As a means of communicating the details and context of the image, the caption provided by NASA was the most common way the media and public viewers received additional information about the image. For Gemini missions in particular, which all remained in Earth orbit, Underwood developed his own process for comparing mission transcripts, magazine numbers, and maps to determine exactly when in the mission timeline a certain image was taken in order to identify the content and write up descriptions, for either scientists or public affairs officers. 89 Underwood did not explicitly state that the same process, perhaps with assistance from lunar scientists, continued through the Apollo program. Terry Slezak commented in his oral history that “we interfaced with the astronauts a lot. 

They would pick out certain pictures from their missions that they thought were the most salient features of the mission.” 90 With explanations from the astronauts, Underwood’s research, and input from geophysical or lunar scientists, descriptions of image content were developed to inform those lacking knowledge of spacecraft, Earth, space, and lunar features. 

Who then decided which images of the hundreds or thousands available would become available to the average viewer? Slezak’s comment indicates that the astronauts did play a role in guiding PAO officials in which images best highlighted the significant moments of their missions. Richard Underwood said, on the other hand, that “Public affairs would get the ones they liked, and I’d give them a nice big write-up on those pictures so they could release them,” which positions him as 96
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a crucial voice in conveying information about image contents. Almost certainly, reality rested somewhere in between both scenarios, bringing together the knowledge, ideas, and information held by the astronauts, scientists, public affairs staff, and that of photography specialists. Non-astronaut NASA staff bear some degree of responsibility for the agency’s visual character as informed by evidence collected by astronauts. Those images are cited even today as proof for and against NASA rhetoric regarding human spaceflight. 

 Expectations Fulfil ed

While the types of images astronauts captured were somewhat predictable, rarely if at all did those at NASA consider openly how publicly released images might shape perceptions of this heroic period of exploration. The creation of a public understanding of NASA’s mission in human spaceflight required the involvement of administrators, public affairs officials, and the astronauts themselves, using images that also fit an existing visual rhetoric of triumph, technological achievement, struggle, and humans as part of the landscape. Moving and still images gave audiences the evidence needed to complete processing of the personal testimony of their surrogates in space exploration. Each audience then had the opportunity to consume astronaut photography for what information they needed. 

They were well trained in photographic plans and had some of the best quality camera equipment available for multiple uses. Mission plans acted as scripts so astronauts could easily infer the desires of interested audiences, especially those at NASA and in the scientific community whose instructions were very specific. Still, astronauts acted as photographers and used their own sense of composition and subject when veering off schedule for composed shots that conformed to the existing visual tropes and remain the most common in the visual lexicon of the space age. 

Astronauts, using the guidance of the written plans and using their own instincts, knew what made for a good photograph. Their results showed that crew-selected images often fulfilled the simple public needs and expectations. The thousands of still images captured for engineers, scientists, other government agencies, and corporations satisfied those requirements, but as evidence, they were not a significant means by which the public constructed a collective memory of the experience of human spaceflight. 
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As part of our col ective understanding of the experiences of exploration, certain images, perhaps best described as icons of the space program, endure as symbols that undeniably recall a sense of accomplishment, success, and pride. Classic landscape views, horizon or “frontier” studies, astronauts demonstrating pride in their achievements, technologies of travel set in the alien environments of space, and the enormity of terrain features of the Moon were what situated astronaut photographs comfortably within a visual history of exploration. Along with perhaps a half dozen other images cited here, most featuring astronauts in the setting of space, make up the small set of familiar images used consistently to represent the heroic era of U.S. human spaceflight. Knowingly or not, NASA asked astronauts to provide images that fit a series of visual tropes of exploration that existed prior to humans venturing off the Earth’s surface in the twentieth century. So, while the images captured ultimately fulfilled the rhetorical needs of NASA, they were far from representative of the entire visual record of human spaceflight. 
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CHAPTER 3

Images of Exploration

 “I know of no reason why photography should not find favor with the pioneer whose object is to map out a new route and to picture to the scientific world at home, in a trustworthy manner, what he himself has observed during his travels.” 1

 —John Thomson, Photography Instructor, Royal Geographical Society, 1891

Walking in space or on the Moon inevitably generated some very unique stories. 

Photographs were the primary means, beyond hearing directly from the astronauts themselves, of learning about what they experienced. Only the truly dedicated space enthusiasts read mission or debriefing transcripts, consumed television or radio interviews, or read enough articles to get a comprehensive understanding of NASA's human spaceflight program. Astronaut stories come alive and seem understandable when illuminated by the images captured, supported by captions and personal descriptions. These photographs seem familiar in part because of past exploration, which set up a visual precedent for how we see exploration generally. 

Photographic documentation of places such as the American West and Antarctica, locations explored in the late nineteenth and early twentieth centuries, serve as visual analogues for human voyages off Earth as well as training locations for their work while still on the Earth. How those images were created, the visual rhetoric they established for exploration, and how the public interpreted the embedded messages of exploration photography offer a model for analyzing NASA astronaut photography from the 1960s. While not an overt part of the planning for astronaut 99

work, the questions needing answering and themes to be addressed by astronaut images bear a striking resemblance to historical analogues in extreme environments on Earth. 

In the case of lunar exploration, few images came to represent the experience and accomplishment of human spaceflight like  Moonman, featuring Buzz Aldrin on the Moon as captured by Neil Armstrong (Figure 3.1). Images such as this or Apol o 17’s view of the whole Earth from 500,000 miles away were often duplicated and reinterpreted by artists and in popular culture and gained nicknames related to long-standing references to the content of the photograph. In this case, references to astronauts as “moon men” appeared in countless newspaper articles at the time. The Aldrin image ultimately inspired MTV’s music award statuette and forever linked the name and the image. 2 As one can do with an image of the flight of the Wright brothers near Kitty Hawk, North Carolina, a close examination reveals interesting details that enrich our understanding of a sublime moment in history. 3 Through the history of exploration, in fact, we can read images for a visual rhetoric, embedded messages that provide the basis for justifying and defining why we explore, that later inform and inspire exploration and cultural products. It is possible to examine that visual continuity by comparing, side-by-side, the images of exploration from three distinct yet similarly photographed exploration projects, and then scrutinize our shared cultural memory of the images. 

Even without documentation or interviews with Aldrin to rely on, we could infer from the image what he was doing at that moment—an image reprinted, reused, and reinterpreted many times over since 1969. Reading the image, we see Moon rocks, soil disturbed by boots, and a portion of the landing pad and the landing probe bent back upon impact. Then there is the astronaut, Buzz Aldrin, his golden visor reflecting the photographer and the Earth, dirt-covered knees, and a pop of color from the stitched-on American flag on his shoulder. However, there is movement implied by the photo: a strap dangling from the front of his suit caught mid-swing, a crooked arm, and his left toe dug into the lunar regolith. Interviews following the mission reveal minimal details of that moment: Armstrong thought to get this unplanned portrait of Aldrin from a distance. 

Though not documented clearly in mission transcripts, Aldrin was moving to look at his wrist checklist and still adjusting his stance based on the weight of his spacesuit backpack. This deeper look into a single image enhances an inspiring view of human activity on the Moon. Seeing a person in that place and being able 100
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Figure 3.1. The iconic photograph of Buzz Aldrin, over many years, came to be known by many as the  Moonman image, AS-40-5903 (NASA). 

to imagine the experience is a particularly powerful tool in creating understanding among non-voyagers. NASA did that with its photographs in the tradition of exploration of hostile environments on Earth. The location may change, but the messages from over one hundred years of exploration photography are often surprisingly similar. 

NASA’s early astronaut photography presents one story of exploration. It was by far the most visible project of its kind, permeating American culture though easy transmission of information by television, radio, and print media. It featured the most common styles of photography: landscapes, documentation, and portraiture. 

Humans appear in these images largely as points of reference for the viewer, not as subjects of study. Apollo 12 and Skylab 3 astronaut Alan Bean, an artist in his own right, lamented the lack of images containing astronauts in his book about astronaut photography: “We didn’t emphasize the human aspect enough, and I tell you it was a mistake.” 4 I assert that the absence of personal, familiar, or identifiable objects in images for the public to connect to contributed in some ways to the failure to build long-term support for NASA activities. Seeing our surrogates participate in such spectacles made their work real and exciting, worthy of support as they instilled pride and a sense of accomplishment during dark days. The majority of exploration images are landscapes or spacescapes. Nearly all of those that became icons of the program and the heroic era of spaceflight feature a human element, though sometimes in the abstract (e.g. boot prints, shadows, human-made technology). The term  landscape implies the presence of humankind, and the act of photographing it creates an idea of land encountered by people. 5 

Expedition members who captured images play the role of surrogate: their perspectives, views, and eyes act as substitutes for our own, bringing us sights that delight, surprise, and inform. In place of audiences participating in the journey, photographers provided a visual sense of places nearly impossible to visit otherwise. 

As case studies, exploration of the American West and Antarctica provide equiva-lent scenarios in terms of goals and environment consistent with space exploration, so I will first look at those cases in some detail to establish common elements of production and distribution, then circle back to how those are expressed in images and were understood by audiences. Exploration projects such as western European empire-building in Africa, oceanography, and mountaineering share some common themes with space, but the West and Antarctica share the most in common with astronaut photography in terms of visual rhetoric, goals, and public memory. 
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Whether intentionally or by happenstance, images take on meanings other those intended or expected by expedition sponsors, photographers, or audiences. 

By reviewing widely seen images from terrestrial exploration projects, their content and composition indicate a consistent set of themes that create a visual rhetoric, not only for each project, but also throughout exploration of Earth and space. 

Illustrating crucial messages, photographs from the American West and British Antarctic expeditions contain the seeds of visual rhetoric seen in NASA’s human spaceflight program. These earlier projects provide exemplars of visuals captured to promote them: placing unknown locations in a human context, representing the means of transportation to these remote locations, grand and dramatic views, natural challenges to exploration, and scientific goals. Distribution and public consumption over time created a level of recognition of visual themes and expectation of their repetition by later explorers with cameras. 

IMAGES FROM EXPLORATION

Some rhetoric, conveyed through words and images, was more effective than others in corralling wide support for exploration. When examining visual and textual languages used in each period, similar themes emerge and connect these projects across time, giving a sense of continuity to human exploration through dramatical y different historical moments. Common goals for expeditions included scientific discovery, locating natural resources, increasing support for territorial expansion, and opening new areas to commercial and economic exploitation. 

These exploration periods have common characteristics that require a compar-ative analysis using categories from visual culture studies: production, processing and distribution, and audience reaction. First, producers conceived of and promoted the images, selected still camera technology based on certain criteria, and had the surrogate photographers trained for producing images. Second, when images returned from expeditions, they required handling, processing, and distribution. 

It is vital to examine those elements in terms of camera use in the context of the American West and Antarctic expeditions. Narratives of image creation relied on rhetoric developed for photography’s initial purpose to direct the post-mission process of distribution. The last stage involves the interaction between audiences and the images. No matter the goals set by photographers or expedition leaders, images of expLoration
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audiences responded to the images in sometimes-unpredictable ways. Analyzing audience reception, the next stage, becomes the means of discovering photographers’ ability to make a lasting impression on public memory. 

Producing useful images—documents of exploration—requires a steady and trained hand able to wield the image-making technologies selected. A major expense of any expedition is the payment of staff trained in tasks crucial to fulfilling the rhetorical goals of the project or carrying it out. The degree of professional training for photographers varied from one expedition team to the next, so any formal training or professional experience of expedition photographers influenced their role in the narrative of the expedition. As a burgeoning imaging technology and potential art form in the late nineteenth and early twentieth centuries, those claiming professional experience as photographers more often learned the craft through practicing in commercial settings, studying under studio owners or teaching themselves through practice and published instruction guides. 6 Rare was the instance when a formally schooled artist of the nineteenth century took up the camera with the intention of creating artistic images. It took many more decades for the camera to rise in the esteem of the art community. Photographers of early exploration—and astronauts of the mid-twentieth century—learned their craft through participation and practice. In contrast, though, astronaut training and practice was largely a sideline that some astronauts took more seriously than others. 

During their missions, they did not have more than a brief moment to consider artistic elements like composition, lighting, or indeed anything beyond operating the camera. 

What separates the efforts of professional expedition photographers and the astronauts is the  intent of the photographs they produced. For a professional photographer, the process of creating a photograph ranges from selecting the technology to affix the image to a plate or film to the display of the print. This is the creative process of an artist: producing an image and presenting it to viewers in an intentional way. Astronauts had no such creative intent or control. Their role in the photographic process was to collect images. They simply needed to understand how to manipulate the equipment, follow written guidelines on camera settings, and return film magazines safely to Earth. They created a collection of images, sometimes offering thoughts on interesting images or caption information, but that is where their part in processing began and ended. NASA staff, including photography technicians, managers, and public affairs officials, brought the 104
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process to its completion by developing films, handing them off to either scientists or another intermediary for distribution. We might consider astronauts as akin to census data collectors or pollsters. Their work required moderate instruction to perform the photographic task, removing them a few steps from consideration as professional photographers. This should not serve, however, to diminish the importance of their role, but to place their efforts along a spectrum of experience and motivation. 

While bearing some resemblance to expedition photographers of the heroic age of terrestrial exploration, astronauts bore few of the same philosophical or artistic burdens of those men. The clearest connection between the stories of training for photographers during exploration of the American West and Antarctica is the lack of formalized art education. As members of the scientific teams charged with creating visual representations, survey photographers created narratives with framed images that needed to represent the most important aspects of the expedition. Their constituents—the expedition leaders, financial supporters, and general audience—

needed satisfactory products and confirmation of the established rhetorical goals of the expeditions. While astronauts were dedicated to performing photographic tasks to the best of their abilities and accomplishing virtually the same visual goals as previous expedition photographers, they completed those without the luxuries of time or space. Environmental challenges faced by explorers are the most significant difference between the experience of photographic exploration of Earth and space with cameras. 

No expedition or project moves very far without a mission statement or list of goals the participants wish to accomplish. While the people and language changed over time, the intent of the rhetoric remained much the same. Steeped heavily in terminology associated with competition, commercial opportunity, and scientific discovery, expedition leaders needed images to convince audiences of the utility of such efforts in hopes of garnering additional funding for more work. Whether from the project leader, the lead scientist, or the entire team, someone established the basic rhetoric that defined the work, its aims, and the benefit of a project to an audience. By definition,  rhetoric is the use of words to please, influence, and persuade. In the case of exploration, charismatic and politically motivated individuals and groups developed rhetorical devices to encourage potential donors, excite audiences, and proclaim some measure of success despite any failures. Those who created the rhetoric, leaders of the project in one way or the other, used it to images of expLoration
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define what followed. From the justification of the Lewis and Clark expedition as an effort to locate a practical transcontinental route to the challenge presented by President Kennedy for a new generation of explorers, rhetoric played a significant though symbolic role in exploration. Wide proclamation of this rhetoric via scholarly publications, letters to potential funders, lectures, and the media—and the media served exploration leaders as tools to sell their ideas. Using easily collected images of explored lands bore out the fruits of those promises for the audiences more quickly, creating a visual rhetoric or evidence of successes, failures, and the struggle undertaken all around. 

The conditions under which photography became part of NASA’s mission to send humans to explore space are reminiscent of, and informed by, those from exploration of remote locations on Earth. Going back to early exploration of the New World, Africa, and the Far East by western Europeans, imaginative artwork accompanied the narratives of expedition parties and their harrowing stories of bad weather, treacherous seas, and confrontational native peoples. If their ships returned at all, with or without a bounty of goods acquired from the new lands, both textual and visual reporting played a role in encouraging governments and companies to invest in further discoveries. Mapmakers, scientists, and painters created visual representations for audiences, while heroic and charismatic explorers planned new expeditions bound up in promises of more support from financial backers. 

In the exploration of the American West and Antarctica, the relatively unknown nature of those lands meant explorers developed a rhetorical means of explaining their goals. On the surface, these expeditions appeared scientific, but at their core they were efforts to strengthen national pride through competition and access to resources. Trekking across North America, or the entire Antarctic continent constitutes a large part of the activity undertaken in what many refer to as the Heroic Age of Exploration. 7 This period, marked by penetration into the interior of underexplored continents like North and South America, the Antarctic, and Africa by mainly Europeans, closed with the beginning of World War I and a shift toward a technological revolution in transportation—airplanes and rockets. The mood of exploration following the Great War remained consistent in terms of the themes of accomplishment, overcoming difficult environments, and nationalism. Human space exploration was simply a Cold War extension of this period and those goals. 
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 The American West

Literature on visual rhetoric, the persuasiveness of images, helps define the ways in which these rationales become relevant during projects that visually document unknown places. While traditional artists accompanied many early expeditions to the American West, photography made visual representations even more useful to project leaders as a means of reinforcing the utility of the expeditions. While not necessarily garnering the same public notoriety as an elegantly painted vista, photographs became a means of quickly gauging an audience’s almost reflexive reactions to places. Technology allowed expedition leaders to turn positive feed-back into support for their next project. Unlike text-based arguments, visuals tend to prompt a comprehensive, quick, and visceral response by viewers. 8 Exploration photography, therefore, became an efficient way to spread a visual rhetoric that reinforced textual rationales circulated prior to each expedition season. Charles Hill’s insightful comment that “Rhetorical images are ubiquitous, powerful, and important” connects the cultural significance of exploration photographs to the intensity of their resonance in public memory. 9

Exploration of the trans-Mississippi West came on the heels of the formation of the United States itself. The increased desire to explore territories at this time indicates a transition in the relationship between regional and national culture. 10 As the nation began to expand, largely through the Louisiana Purchase, the regionally focused population needed to adjust to a nationalized perspective. Rhetorically, the idea of this natural expansion of the nation to encompass the land mass from the Atlantic to Pacific Ocean was consolidated in the Jacksonian era under the term Manifest Destiny. Therefore, many viewed territorial expansion and the exploration of those lands as a natural process, despite one obvious problem: the inhabitants already living there. In fact, art historians discuss William Henry Jackson’s landscape photographs as the definitive expressions of Manifest Destiny, the ultimate method for creating a mythological image of a place. 11 If the images were to encourage westward commercial development and habitation, an apparent lack of residents lent itself to the idea of the West as a blank canvas of sorts. 

To gain support through claims of advancing scientific knowledge and economic expansion, survey leaders appealed to other respected members of the academic community to write to Congress on their behalf. In an 1870 letter to Representative James A. Garfield, Smithsonian Institution Secretary Joseph Henry images of expLoration
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requested passage of funding of John Wesley Powell’s second Colorado River expedition because: “The region through which the river and its branches flow is one of the most remarkable on our continent. . . . This region is, therefore, highly interesting in a scientific point of view and also in that of the economical application of a portion of it to agricultural purposes.” 12 Henry, familiar with Powell’s earlier expedition and photography from the region, saw the Smithsonian and Powell’s research goals as convergent, evidenced in Powell’s later role as director of the Smithsonian’s Bureau of Ethnography until his death in 1902. 

As Americans debated the political and racial character of added territories in the mid-nineteenth century, the government expanded funding for expeditions. 

While early expeditions were mainly military in origins and character, support for them waned with the onset of the Civil War in the early 1860s. The Civil War gave prospective expedition leaders a chance to rationalize the need for additional expenditures, this time to include scientific investigation as not a secondary but primary purpose. The interlude of the war gave surveyors time to refine the case for their work, and a chance for camera technology to mature and become both more portable and easily reproduced. 13 Attention then turned to the desire for western expansion supported by a public highly receptive to photographs other than those of war. 14 Exploration images came to symbolize a future full of peaceful expansion on multiple fronts. During Powell’s excursions, “the West’s unique landscape, as it was revealed in the art of the survey artists, forced the scientific mind into new depths of geological time and inspired a new respect for the natural process.” 15 

Surveys and their accompanying documentary images (both impressionistic and literal) enlarged the concept and mythology of the West and provided commercial and intellectual rationales for additional government support. 

The rhetoric of frontier promises, opportunities, and natural wonder allowed American Western expedition leaders and organizers to accumulate the necessary financial support for their exploration. Concurrent with these mid-century expeditions was the development of a process for reproducing scenes and permanently printing them on a surface, most famously perfected by Louis Daguerre of France. 

His development, and those of others working on the photographic reproduction process such as Englishman Fox Talbot, began a process of what Walter Benjamin called the democratization of the image during the age of mechanical reproduction. 16 No longer were an artist’s impressions required to represent a real scene: a machine could bring those images to anyone able to pay for it. During the earliest 108
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period of photography, primarily the 1840s, the technology of producing photographs was simply too complicated to document events in the field and too fragile to transport from place to place. 17 Once the technology caught up to the needs of those wishing to depict the outdoors, representing the discoveries of western expeditions became possible, at least in theory. 

Timothy O’Sul ivan, the famed photographer who trained during the Civil War with noted photographers Mathew Brady and Alexander Gardner, served on multiple U.S. government expeditions, including two to the American West. While working for geologist Clarence King on the Geological Exploration of the Fortieth Paral el from 1867 to 1869, O’Sul ivan created photographs that encapsulated his ideas about the landscape while also conforming to King’s narrative about the geology of the territory. His iconic image of the Carson Desert of Nevada showing an ambulance carriage pul ed by a team of horses may well be one of the most reproduced photographs of this period (Figure 3.2). This image embodies important themes visible in photographic work for the near-century of exploration that would fol ow. 

Figure 3.2. Timothy O’Sullivan’s ambulance wagon and portable darkroom used during the King Survey rolls across the sand dunes of Carson Desert, Nevada, 1867, 77-KS-346O 

(National Archives). 
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O’Sullivan’s photograph of a horse-drawn covered wagon traversing a desolate and sandy landscape expresses just some of the hardships encountered by early explorers of the American West. The wind-contoured foreground sand, dotted with footprints and wagon tracks, draws attention to the sparse mid-ground vegetation and four-horse team pulling a recently turned wagon. Behind the wagon, sandy dunes and perhaps rockier hills beyond shape the horizon against an empty sky. 

Subtle clues indicate the staged nature of the scene, making this image less about capturing a journey in process and more of a reflection on the hardships of exploration. The sweep of the wagon tracks shows how the wagon moved from the lower right and circled back to its final position for the photograph. The one or possibly two sets of human tracks in the sand indicate at least one trip of the photographer or an assistant to and from the wagon. These elements indicate O’Sullivan’s consideration for arrangement and framing the scene, expressing a message of the West as arduous for the expedition team, or at least that wagon. 

O’Sullivan’s depiction of known objects such as the horse team and wagon physical y situated humans in the context of that space without showing actual people. While not explicitly about the expedition itself, O’Sullivan’s image does show the means of transportation of people to and through the location explored. He wanted the viewer to know how people got to this remote location, yet another key component of visual narratives of exploration. This photograph reflects on the grandeur of the landscape and the magnitude of human interaction with the landscape. 

The composition places familiar and scalable objects in the frame to give viewers a point of reference for the size of the desolate hills. Indications of the scientific aspects of the expeditions are more difficult to decipher from this particular image, but the wagon itself and the passage of humans through unfamiliar territory allude to discovery and the collection of information in an abstract sense. The meaning of O’Sullivan’s photograph is essentially that this so-called untouched landscape was available and accessible by the kinds of implements seen in the foreground. 

Evolving imaging technology and a public fascinated with the seeming truth in photographs encouraged visual representation of the promise of westward expansion. 18 Expedition leaders of the four Great Surveys of the West—Clarence King, George Wheeler, Ferdinand V. Hayden, and John Wesley Powell—made the case to their financial sponsors that visual representations were critical to successful expeditions as promotional tools in support of further scientific and economic development. To provide the greatest range of visual information, expeditions 110
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required photographers, artists, and topographic drafters. Photographic support of these expeditions by professionals such as John Hillers, William Henry Jackson, and Timothy O’Sullivan, and the continuing mission of the United States Geological Survey (USGS) to document the lands of the United States, ascribed a certain purpose onto the photographs. These images served primarily as evidence not necessarily requiring aesthetic appeal. They also provided expedition sponsors with an expanded physical view of the nation itself, making them crucial for developing government and public support for additional exploration. Images are excellent descriptive tools but do little to explain an event or provide substantive details. 19 Survey leaders, politicians, and scientists therefore required visual resources and accompanying text to generate interest. Images and text worked together as rhetorical devices for creating an idea of the American West and a rich cultural interpretation of that place seen in films, comic books, and thousands of other media types over a century and a half. 

Scientific, commercial, and military efforts pushed native peoples farther West and made use of textual and visual documentation from expeditions. Programs continued to expand the catalogue of plants and animals of the region and began to examine the geological resources that would spur the government and mining companies to sending their own groups to document the land itself, continually encroaching on the territorial claims of native peoples. Notable at this time were the mapping of the Oregon Trail area and parts of California and Oregon by John C. 

Fremont and the U.S. Army Corps of Topographical Engineers in the 1840s, and the commercial efforts to find a reasonable passage for a transcontinental train route through the 1850s. 20 While not a subject of this study, we cannot ignore the ways in which the photographic surveys of the American West played a significant role in representing inhabitants to non-natives, serving only the needs of western expansion. 

During exploration of the American West, project leaders hired photographers with a wide range of training and experience. From the on-the-job training of John Hillers during Powell’s second Colorado trip to self-taught photographer William Henry Jackson, primary image makers of western expeditions arrived on teams with little formal photography education. Initially, Powell hired Hillers as a boatman who occasionally assisted the expedition photographers, E. O. Beaman and James Fennemore. He later replaced both of them. Even though he acquired his skills along the road, Hillers became not only a talented photographer, but also a fine artist. 21 These men defined the role of an artist-photographer on an expedition, images of expLoration
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meaning that they determined a specific point of view, the scene content, what camera to use, the settings required, how to process the film, and then played some role in the use of that image as part of a narrative of the expedition. 

Timothy O’Sullivan and William Henry Jackson entered survey work from a different direction than John Hillers. Both spent years during the Civil War either photographing or sketching scenes of battle, O’Sullivan as an employee of Washington, D.C.-based photographer Alexander Gardner, and Jackson as an artist-observer. O’Sullivan unfortunately left little textual evidence of his point of view or thought process in framing a scene as he did not keep journals. The photographs Gardner included in his 1866 book, credited to O’Sullivan, are indicators of the style O’Sullivan carried through his survey work. O’Sullivan’s work was often collaborative in terms of determining certain shots, showing he understood the audience of geologists, surveyors, and others in need of details about the western environment. 22 The conjunction between artist, photographer, explorer, and scientist became a crucial element in these expeditions, and later ones as well. 

Similarly, Ferdinand Hayden and William Henry Jackson developed a working relationship that provided each with assurance of professionalism. Hayden’s ego as a surveyor melded with Jackson’s vision of portraying the dramatic landscape and the heroism of the survey teams. 23 Jackson’s background working for the Union Pacific Railroad and as a photographer in Omaha prepared him for survey work as an artist. Jackson had already bought into a somewhat fanciful concept of the West: his visualization of the land through photographs would continue to support an idealized place. 24 His images could in essence sell the concept of westward expansion, and Hayden saw the great potential in using Jackson to further his own desire to perpetuate his expeditionary work. 

 The Antarctic

Exploring the Antarctic continent required perhaps even more rhetorical and financial backing than movement westward across the American landscape. Subsidies needed to cover not only basic travel expenses and supplies, but also an entire ship. Like what came before and since, rhetoric for Antarctic exploration focused on potential scientific discoveries, economic benefits, and a need to succeed on a global level. The potential of a British expedition reaching the South Pole before 112
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the Japanese, Americans, Germans, or Norwegians most certainly counted a great deal toward gaining government and academic support when Victorian Britain’s colonial success began to wane. Robert Scott’s expeditions had explicit nationalistic and imperialistic overtones at the height of the British Empire’s power, though such desires could arise from different sources of power or needs. Susan Solomon explains that a sort of “Antarctic fever” developed as part of the repercussions of the 1909 

controversy between Peary and Cook about who reached the North Pole first. That excitement inspired fundraising efforts around the entire empire: eight thousand vol-unteers applied to participate in the expedition. As the “official” British expedition to the South Pole, Scott’s status as a national hero was secure, no matter the result. 

Ernest Shackleton was “a man of romantic ambitions” and made a firm commitment to finding a place of honor for himself among the greatest explorers of his time. 25 Raised in a middle-class Irish home, he had no means of self-supporting his ambitions but married well. By cobbling together enough financial support from wealthy investors, Shackleton attempted his first polar trek in 1907, coming within one hundred miles of the South Pole in 1908 before poor weather, a lack of supplies, and loss of their final pack pony forced the team to return to their ship, the  Nimrod. Despite the failure, the British heralded his accomplishment, calling him a national hero, and Shackleton received a knighthood from King Edward VII in 1909. 

Frank Hurley photographed HMS  Endurance trapped in an ice floe during the monotonous days of Shackleton’s Weddell Sea expedition in early 1915. Images such as the ship seen at night (Figure 3.3) are iconic and representative of the extreme challenges of Antarctic exploration. Hurley, a self-made professional photographer from Australia, joined Shackleton as not only expedition photographer, but also a full-fledged crewmember with duties commensurate with his availability and skills. Hurley managed to capture over five hundred glass plate negatives during the expedition, many of which were lost when  Endurance was abandoned to the vora-cious ice in late 1915. Thanks to Hurley’s photographic skills, some images of the voyage survived to satisfy a fascination with human exploration of an almost-alien landscape, and perhaps served as a warning of the failures possible in those places. 

Like Timothy O’Sullivan’s photograph of the ambulance wagon traversing the Carson Desert, Hurley captured a sense of human scale in Figure 3.3 by placing the expedition’s sailing vessel at some distance. This gives the viewer a sense of how ships traveled to this frigid and dangerous land and the varied dangers posed by images of expLoration
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Figure 3.3.  Endurance at midwinter, photographed by Frank Hurley, 1915, P66/18/43 

(Scott Polar Research Institute, University of Cambridge). 

the immense, ever-changing, icy landscape. Hurley contextualizes ice as not only different from what most of the audience would find familiar, but also as the most significant feature of the Antarctic. An imposing view of the ship in the scene gives an almost elongated view of the single human element and its battle against the ice. 

And like O’Sullivan’s subtle cues in his image of the ambulance wagon, Hurley’s inclusion of the transportation method on a scientific voyage (the ship) and the space between it and the photographer alludes to the sense of a great swath of ice to explore, study, and document. The contrast between foreground features Hurley referred to in his caption as ice flowers and the background of pressure ridges formed by the ice floe contributes to a sense of difference that would presumably intrigue those who studied ice formations. Hurley’s still photograph brought together the key components seen across exploration photography that exemplify the goals expedition leaders had for using cameras to create a visual rhetoric of the project. 

In the case of Antarctic trips made by Robert Falcon Scott in 1910 and Ernest Shackleton’s cross-continent expedition in 1914, themes of transportation and discovery are evident in both the attempts and the repercussions of their failures. 

By the time of Antarctic expeditions of the early twentieth century, photographs were not only commonplace in news reporting, but also expected as a part of heroic journeys to remote lands. These experiences connect visually and culturally to exploration of the American West, sharing what is described as the power of images residing in their perceived ability to frame an event and suggest universal values attached to that event in public imagination. 26 Despite successes and failures, explorers provided heroic visual narratives, both mythological and culturally relevant to form a public perception of a place. The American West, on the one hand, became conquerable and a place to populate and cultivate in part because others were already doing so. Antarctica, on the other hand, with its treacherous, icy, difficult-to-inhabit landscape, offers a far better analogy for the experience of astronauts. The Arctic also became significant in American culture because it generated a “widespread belief that exploration is an impulsive and instinctive activity, deeply rooted within the human psyche,” which folded into a larger “pan-demic of exploration” in the early twentieth century that included exploration of the Antarctic. 27 As both Scott and Shackleton spent considerable effort to ensure a visual record of their projects survived, it seems fair to state that they provided a more substantive and reliable visual narrative by which Britain and the world could understand the rigors of polar exploration. 
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The physical and intel ectual requirements for taking photographs in the Antarctic were complicated for two of the most celebrated and remembered expedition photographers of their day. Frigid temperatures, ice floes, and charismatic expedition leaders chal enged photographers like Herbert Ponting, the scientific photographer on Robert Scott’s disastrous last expedition on the  Terra Nova (1910–13), and Frank Hurley, who accompanied Ernest Shackleton on his il -fated journey on the  Endurance (1914–17). 

As a member of the scientific team, Ponting never traveled far from the coast or nearby depot points set up to support the polar team. He therefore needed to train Scott and other expedition members for photographing the remainder of their trek. Searchers found their photographs and camera not far from the frozen bodies of Scott and his team in 1912. Ponting’s photographs documented the crew’s experiences, wildlife, and the weather, but had little to do with anything other than science and information. 

Fol owing the expedition’s tragic end, Ponting took it upon himself to turn his photographs into a means of honoring those who died. He gave public and private lectures and printing albums for the families of the expedition members, supporters, and the government. His account of the expedition, however, took ten years to compile and relied heavily on Scott’s journals, rather than Ponting’s own photographs. 

Shackleton hired the Australian Hurley for the journey aboard the  Endurance to capture photographs during extreme conditions and to chronicle everything: the treacherous nature of the pack ice, life aboard the ship, and especial y the expedition’s unexpected struggle to escape a sinking ship and survive on a desolate continent. 

During the voyage, the crew experienced temperatures as low as -34° C in the depths of winter, rode out numerous blizzards, and faced a life of diminishing supplies. 

Thanks to the importance placed on image making by Shackleton and his patrons, the ship was spacious enough to accommodate a darkroom and image storage area for Hurley. He secretly salvaged the plates he created from the flooded, ice-locked ship, despite Shackleton’s opinion that the plates were worthless. The two eventually agreed to a deal whereby Hurley could keep 120 developed plates, a small Kodak camera, and three untouched rolls of film to document the rest of the trip. Moreover, while the voyagers went cold and hungry for weeks on end, eventually sacrificing their sled dogs to avoid having to feed them precious rations, they understood their lives and legacy appeared on Hurley’s glass plates. 

Exploring the frigid Antarctic with a camera threw up obstacles up for photographers like Ponting and Hurley. Their prior experiences of travel and exploration photography, however, prepared them for the environment and demanding leaders. 
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Ponting joined the  Terra Nova expedition based solely on Scott’s reputation and despite a prior work commitment. 28 He developed considerable experience over the prior ten years doing freelance photojournalism for nature periodicals, and his 1910 

publication on Japan earned him a Royal Geographical Society (RGS) fellowship. 29 

With that connection and a reputation for producing elegant narratives through visuals, Ponting became a significant addition to Scott’s voyage despite not making the final trek to the Pole. For the final leg of the trip, Scott requested that Ponting train team members to handle a small camera themselves (Figure 3.4). Scott, keenly aware of the ongoing controversy between Robert Peary and Frederick Cook over reaching the North Pole, understood that having photographic proof and accurate navigational evidence of the accomplishment meant the difference between instant recognition and battling naysayers or competing claimants. 30 

Perhaps more than any of the photographers, Frank Hurley acquired actual photographic and technical training through schooling. He attended a Sydney technical school and purchased his first camera at age seventeen. Alasdair McGregor, Hurley’s biographer, depicts the photographer as motivated (he opened his own postcard business as a young professional), adventurous, and willing to take risks to Figure 3.4. The Polar Party at the South Pole. Scott, Oates, Evans stands, Bowers and Wilson sit in front with the Union Jack flag on a pole behind, photographed by Henry Bowers, 1912, P2005/5/1346 (Scott Polar Research Institute, University of Cambridge). 
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get the best image. 31 Hurley was also an innovator, using the popular and recently developed Paget color process during his work in Antarctica. This technique made the glass plates very sensitive and, therefore, advantageous in the low light conditions of the polar environment. Such was Hurley’s dedication to his craft that Shackleton smashed the glass plates deemed more than the team could salvage and transport, so Hurley would not be tempted to save them and overburden the team. 

During the heroic age of polar exploration, Shackleton proved to have an innate ability to exploit British nationalism and imperial rhetoric in the funding of his expeditions at the height of the British Empire. The journey’s official name, the Imperial Trans-Antarctic Expedition, indicated its conception as a grand and inspirational effort. 32 Shackleton’s success in convincing his own government and wealthy investors, using other creative means of raising money, serves as a testament to his skill in using rhetoric for self-promotion. He appealed on nationalistic grounds and encouraged investment from royal societies, wealthy individuals, and even public schools. What aided him most was the willingness of the press to sing his praises. 33 To make up the balance of his funding needs, Shackleton also sold his services as a lecturer and national hero. By offering publication rights to his story, both written and visual, Shackleton leveraged every resource available to accumulate the funding necessary to make his dreams come true in 1914. 

Perhaps even more than explorers of the American West, Ernest Shackleton found heroic, nationalistic, and visual rhetoric necessary to interest a wide range of investors in his venture to cross Antarctica, just as NASA would use images to appeal to Congress and other audiences for funding. In an incredibly confident letter to Winston Churchill, then head of the Royal Navy, Shackleton attempted to enlist the support of the government by comparing his own risks for science and country side-by-side with the risks taken daily by Churchill and the Navy. He explained the relative ease of the voyage and benefits to exploring the Antarctic compared to endeavors such as military aviation or even crossing a busy city street, attempting to reinforce the value of supporting his effort. 34 Shackleton did not stop at the Navy. 

For its part, the Royal Geographical Society, no stranger to funding exploration in the interests of the Empire, begrudgingly granted Shackleton £1,000. They hoped to access the scientific data and the photography expected to return: they were less than pleased with the returns from his earlier attempt to reach the South Pole. 

Shackleton, by design a private explorer and not officially directed by his country’s government, needed to sell his exploration plans to potential supporters, audiences 118
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for the information he would obtain in similar terms to how NASA needed to garner support for human spaceflight. In the climate of a world on the brink of a world war, he had difficulty convincing wary investors to ignore their instincts and provide money toward his ambitious plan. 35

Shackleton capitalized on the increasing use of camera technology at the time. 36 

Seeing its success on the Scott expedition (1910–13), Shackleton expected to tell his story in similar visual terms, though with a less disastrous outcome. Until recent decades, however, iconic images captured by Frank Hurley of the  Endurance experience hardly competed with those of the Scott expedition taken by Herbert Ponting. 

Perhaps visuals of a heroic dead explorer meant more to the public than a heroic living one. It was actually Scott that first identified the necessity of photography after the expedition to pay off financial debts. 37 After hearing of Scott’s death, Ponting capitalized for years on his photographs, as had photographers on the great surveys of the American West. Shackleton took advantage of the wisdom of Scott and marketing of Ponting to prepare a photographic plan for his expedition in 1914. 38

EXPLORING SPACE WITH A CAMERA

Expedition rhetoric, experiences, and images from the American West and Antarctica set up participants and viewer expectations for how we would see and remember space exploration. Photographs became a means of making a positive impression on constituents about the value of those experiences and imprinted them on our collective cultural memory. Astronaut photography made a strong visual contribution to how we continue to see the 1960s, the Space Race, and the Cold War, not only because the images were spectacular, but also because of tremendous efforts that made those previous expeditions possible. A closer look of how astronaut photography contributed to American visual culture requires a three-part examination. 

For space exploration, rhetorical links with westward continental expansion inherently yielded powerful and similar visual representations. These connections demonstrate how NASA used both words and images to garner public and political support throughout its existence. Frontier rhetoric used by NASA and its supporters conveyed a notion “of the American nation, [as] a triumphant and glorious story of success, with the complex stories of Indian conquest and African American slavery images of expLoration
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simply ignored and eliminated.” 39 While NASA may not have fully considered the implication of using frontier rhetoric, “The notion of a heroic journey accomplished was one that could be appreciated, even shared, by the potential audiences of the survey photographs,” 40 and “the promoters of space exploration and development may well qualify as the nation’s most committed and persistent users of the frontier analogy.” 41 Skilled NASA communications and political efforts exploited nostalgic feelings of an imagined and idealized American past by harkening back to supposed benefits of western expansion by using the exact same rhetoric. 42

Once most of the Earth’s notable geographical features became familiar visual y from a ground-level perspective, the next step in human exploration required photographs as a source of evidence and visual rhetoric. Astronaut explorers, trained to operate cameras and frame images for a variety of uses, were entrusted with encapsulating their experiences and the mission’s rhetorical goals in a visual medium. 

NASA designated one Apollo astronaut per mission as having primary responsibility for photography, but the equipment circulated frequently among them or swapped between the moonwalkers during EVA work according to scripted mission plans. For Apollo 11 lunar surface work, mission commander Neil Armstrong, as the first to step on the Moon, also had responsibility for the majority of early photographic work. He shot a full 360-degree panoramic series of photographs soon after his first steps, and then a long series afterward including setting up the American flag. His image of Lunar Module Pilot (LMP) Buzz Aldrin standing next to the flag with the lunar module nearby is an example that contains a set of elements commonly found across exploration photography. 

In his first moments on the lunar surface, Aldrin glanced around and described the scene as “magnificent desolation.” The gray and brown lunar soil, dotted with small rocks and littered with boot prints, extends from the foreground to a distinct horizon that sharply delineates the blackness of space from the emptiness of the lunar landscape. Set against this stark backdrop are the vibrant white astronaut spacesuit, the American flag, a television cable laying along the ground, and the shadowed legs of the lunar module to the left in the mid-ground. The background is empty other than the hint of rising terrain and the extended lunar module shadow. This barren, desolate scene begs the question of what drew these suited Earthmen to such a dreary place. 

In an almost indistinguishable salute to the flag, Aldrin draws our attention to the focal point of the photograph, one rarely seen so explicitly in images of exploration other than as a signifier of the team’s ultimate triumph over nature. The 120
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presence of the astronaut and the flag in particular set very familiar human elements into an unknown alien environment, with boot prints and a human shape giving scale to the setting. While only a subtle clue for general viewers, the inclusion of the LM to the left helps frame the voyage and the means of transportation to that place. Unlike many existing exploration photographs featuring imposing natural landscapes or those from later lunar missions to more mountainous regions, this image from Apollo 11 gives a sense of grandeur in just the way Aldrin described in his initial assessment: the desolation is what makes the scene sublime. Perhaps even more dramatically though is the knowledge that survival in this harsh environment fully depended on that white space suit and a personal life support system. 

None of the scientific instruments deployed on the mission are visible in this photograph, nor are any of the soil and rock sampling tools used by the astronauts. 

Those components would illuminate the scientific nature of the project, but other clues exist to give viewers an indication of exploration and discovery. Lunar photographs feature small crosshairs (fiduciary lines) on each the frames created by a reseau plate. These lines are used in photogrammetry to precisely measure distance and size when other tools are impractical or unavailable. The landscape itself also presents a great unknown, inviting inquiry made possible by human traffic through the space as indicated by the tracks of the astronaut boots. In summary, this single image includes a wealth of symbols that make it an excellent representation of how NASA exploration photography fits perfectly into the tradition of those captured by Timothy O’Sullivan and Frank Hurley. 

READING VISUAL THEMES

During the infancy of photography, traditional artists played a major role in formulating a vision of the American West. The potential to reach viewers effectively meant including intense color, scale, and the embodiment of emotion through the grandeur of the landscape (Figure 3.5). Black-and-white photographs of the time could not reproduce those emotions. Artistic impressions of American western exploration continue to inform perceptions of space in our world today. During planning for interpreting data from the Hubble Space Telescope, scientists looked for inspiration in the work of nineteenth-century painters such as Thomas Moran, the artist who traveled on Ferdinand Hayden’s 1871 survey of the Yellowstone images of expLoration
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region, and Albert Bierstadt, who independently traveled and depicted western scenes. 43 Keying in on the familiar, what they knew to be appealing and comfortable to the public, scientists assigned color in Hubble images to replicate known visual references, making those images more immediately understood (Figure 3.6). 

Distant and abstract places in the universe seen by Hubble scientists allowed them to create visual links to paintings, evoking the same type of emotional connection between viewer and visual. Artists like Moran and his compatriots used their impressions of the landscape, not a literal interpretation, to play on the feelings of the viewers and inspire additional interest. Whether viewed in a gallery or through a lithographic print in a publication, artists engaged with their audiences through ideas, not science, using vivid colors to strike at the emotions of the viewers. On the other hand, photography’s expected depiction of reality connected it more strongly with expectations for scientific evidence. Audiences believed that seeing a photograph connected them in an unmanipulated way with the location. In the cases of exploration, familiar elements within the photographs assisted in creating an understanding and public memory of those expeditions. Nineteenth-century photography only involved color when added later with colorization techniques. By the time of Antarctic exploration, the autochrome process was just coming into use. In such a generally colorless place though, even Herbert Ponting’s earliest experimentation with color imaging had little impact on the public audience (Figure 3.7). NASA would find out, decades later, that planning for color photography on the Moon presented similar problems, pitting scientific and public needs against each other when providing astronauts with film magazines for their photographic assignments in a relatively monotone environment. 

Sweeping landscape works by survey painters, while rarely reproduced or seen by large public audiences when created, gave those responsible for creating the rhetoric supporting westward expansion—politicians, writers, historians, and philosophers—idyl ic images from which their words could suggest a new and idealistic path westward. Angela Miller points out that these visuals created a scenario where 

“rhetoric that linked nationalism to the geographical unity, breadth, and scale of the New World must be weighed against the evidence of landscape paintings themselves project to modern eyes a view of nature both bounded and contained.” 44 The dissemination of photographs of these locations, similar to the artwork in its use as a means of transmitting messages, allowed the positive messages to circulate quickly among the public thanks to the ease of reproduction. 
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Figure 3.5.  Cliffs of the Upper 

 Colorado River, Wyoming Territory, by 

Thomas Moran, 1882 (Smithsonian 

American Art Museum, Bequest of 

Henry Ward Ranger through the 

National Academy of Design). 

Figure 3.6.  Gas Pil ars in the Eagle 

 Nebula (M16): Pillars of Creation 

 in a Star Forming Region, 1995 

(NASA, ESA, STScI, J. Hester and  

P. Scowen, Arizona State University). 



Figure 3.7.  Sun over the Barne Glacier, autochrome photograph by Herbert Ponting, 1912 

(© Royal Geographical Society [with IBG]). 

Frontier rhetoric played a significant role in defining the expectations and outcomes of exploration of the American West, Antarctica, and space, and images of outer space conveyed a desire to conquer in the same sense as many Americans saw the western landscape in the middle to late nineteenth century. Depicting the so-cal ed frontier of America, according to David Wrobel, “has become a metaphor for promise, progress, and ingenuity.” 45 Such nationalistic rhetoric flows freely without clear definition of the scope of expansion defined or limited. Visual and textual products, such as artwork, photographs, diaries, and other representations of the landscape, contributed to reinforcing rhetoric and became fundamental to defining a frontier ideological y. Using such rhetoric too freely, however, meant that “The term ‘frontier’ blurs the fact of conquest and throws a veil over the similarities between the story of American westward expansion and the planetary story of the expansion of European empires.” 46 While the term itself wields significant power, promoting a set of American ideas about progress, the use of “frontier” cannot be underestimated in its utility in the context of exploration. 

Representative images of exploration almost singularly manage to encapsulate the rhetoric, narrative, and meaning of the projects in ways impossible with words alone. Photographs as fixed images, moments in time, can imprint their messages on viewers through symbolic and literal codes, and their impressions last more readily than those of moving images through the ease of their reproduction, reuse, and transfiguration into new forms. 47 These still photographs became a means for permanently remembering, celebrating, and representing exploration. The content of representative images forms the basis of an exploration project’s visual narrative, with hundreds or thousands of other images meant to support that narrative. 

The visual continuity of images is striking when examined across human exploration projects over the last century and a half. Some trends are common in photography, many often seen in tourist photographs. Each journey needs an “establishing” shot documenting arrival at the destination. The photographer lays the grandeur of the landscape before the eyes of the audience, inviting varied interpretations but encouraging awe and wonder at the spectacle of nature, what photography literature refers to as the view type of landscape photograph. 48 Over time, such view landscapes become familiar to audiences. Particularly explicit visual links correspond to the concepts of sublimity and technology in American culture seen since the early nineteenth century’s industrial revolution. 49 While grand paintings of the American West by Thomas Moran inspired a sense of awe among viewers, technology made reproducing photographic representations of the natural sublime easy and accessible to a wider audience. 
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Other than the view type of landscape photograph, other visual trends permeate exploration photographs. These amazing adventures, laden with frontier or pioneer rhetoric, typically drew on the sense of the far-off horizon to bracket the landscape within the bounds of the camera and the sky, expressing a vastness of the place, but also encouraging viewers to ponder what lies beyond that line in the distance. Creating a vanishing point became a visual cue to direct the gaze to a distant point. As the ground converges with the sky at the horizon line, drawing the eye and mind toward the distance and what lies beyond that line (Figures 3.8, 3.9, and 3.10). The land between the viewer and the horizon begs explanation. 

What is seen is just as important as how it is seen, giving those who control the creation and distribution of the images a link to the rhetoric that sold the effort in the first place. 

Images became the means by which explorers justified their research, just as NASA continues to use  Earthrise to promote the accomplishments of the space program. The Powell survey photographs by John K. Hillers played a significant role in the expedition in that “The artistry of these pictures supported their social and political functions: these views could at once persuade, instruct, impress, and delight.” 50 Side-by-side comparisons between landscape photographs from the West Figure 3.8.  Bear Lake, Bear Lake County, Idaho, photographed by William Henry Jackson, 1871, 57-HS-124 (National Archives). 
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Figure 3.9. Heavy pancake ice in which the  Terra Nova  was held up while trying to rescue the Northern Party, photographed by Herbert Ponting, 1912 (Scott Polar Research Institute, University of Cambridge). 

Figure 3.10. Second 

photograph captured 

by Neil Armstrong 

after stepping onto the 

lunar surface during 

the Apol o 11 mission, 

July 20, 1969, AS11-

40-5851 (NASA). 



or Antarctica and  Earthrise reinforces rhetorical continuity (Figures 3.11 and 3.12). 

These stark and uninhabited scenes mirror the stark, rocky, uninhabited landscape of the lunar surface (Figure 3.13). In all three cases, the horizon and composition lead the gaze toward the vanishing point. Horizons hint at the idea of the great beyond, a future, and the content of the image aligns in a clear path between viewer and the potential that lies beyond that line. Scholarship on American West photography offers further insight into how scholars could analyze later exploration photography as well. 

By analyzing images in context, linkages emerge between exploring a new region, conceptions of that place, and changing pictorial representations of it. 

Photography becomes a means of connecting its uses, meaning, and changing cultural ideas of places. 51 Seeing the Moon in 1969 meant different things than it does to scientists using the Lunar Reconnaissance Orbiter today. Not unlike travel by wagon and horse to the American West or by ship to the Antarctic, space presented serious challenges to transporting camera equipment. Americans Figure 3.11. Steamboat Springs, Nevada, photographed by Timothy H. O’Sullivan, 1867, LC-USZ62-74452 (Prints & Photographs Division, Library of Congress). 
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Figure 3.12. Christmas 

Eve in the pack, pho-

tographed by Herbert 

Ponting, December 24, 

1910 (© Royal Geo-

graphical Society [with 

IBG]). 

Figure 3.13.  Earthrise, rotated 90° right as typically shown in publications (NASA). 

came to understand exploration through information found in newspapers, books, magazines, and on television, media formats all heavily reliant on visual material. 

Production and dissemination in both of these instances, not surprisingly, had similar origins and needs. Developing a sense of meaning for these images, as it was then and now, is the interpretive step taken in part by the remainder of this section. 

While thousands of photographs exist from the early U.S. space program, I selected just a few here as useful comparisons for the rich set of visual examples from other arduous and image-rich missions of discovery. As explained, a key visual counterpoint to photographs taken during the Great Surveys and  Terra Nova and  Endurance trips to Antarctica is the iconic image  Earthrise. 52 The concept of the frontier, represented through alluring images of a distant horizon beyond a barren or treacherous landscape, plays a significant rhetorical role in many of the expeditions. While the visual cues are more than obvious, other elements of the image’s context make for a worthwhile deeper dive into this case study. We see how persistent certain themes are throughout photographic history. 

If NASA, like corporations and governments before it, cared little for the aesthetic qualities of the images, how do such images become such an important part of an American visual legacy beyond the space program? It bears noting here that the quality images from the Great Surveys, while unable to rival the picturesque qualities of painted canvasses by Moran or Alfred Bierstadt, were taken by professional photographers who carefully composed their images. The ability of professional photographers to conceive of a scene, a factor in the earlier expeditions, was likely not a factor in considering the aesthetics of photography during the Apol o program—there was no room in a tiny capsule for an additional person to take pictures. 

Astronaut photographers were there to prove the technology of spaceflight worked, and farther down the list of priorities, document the experience. 

Nationalistic overtones present in the rhetoric of the American Great Surveys and the British Antarctic trips spill over into the visuals, though more subtly than one may see in images of astronauts on the Moon. An image from Apol o 15 of Commander David Scott saluting the U.S. flag firmly planted in the lunar surface (Figure 3.16) echoes jubilant images from western exploration (Figure 3.14) and the Antarctic (Figure 3.15). While not as explicit as the Apol o 15 image with the prominence of the U.S. flag, the other figures express satisfaction with the accomplishment. Despite possible problems or failures in their mission, these images offer a sense of human scale in relation to landscape features otherwise indiscernible to the audience. 
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Figure 3.14. Alkali Lake, Carson Desert, Nevada, photographed by Timothy H. O’Sul ivan, 1867, LC-USZ62-103091 (Prints & Photographs Division, Library of Congress). 

Figure 3.15.   Saved!  Frank Hurley, 1917 (Scott Polar Research Institute, University of Cambridge). 



Figure 3.16. Astronaut David Scott on the lunar surface during the Apollo 15 mission, August 1, 1971, AS15-88-11863 (NASA). 

Triumphing over unknown lands and people such as British empire-making provides a substantial point of comparison with the American victory in the Space Race as seen in  Earthrise. Such imperialistic projects provided visuals such as “photographs—composed, reproduced, circulated and arranged for consumption within particular social circles in Britain—[that] reveal as much about the imaginative landscapes of imperial culture as they do about the physical spaces [pictured].” 53 

Images of success serve the needs of expansion and the nature of those doing the conquering. Anne Lindbergh astutely recognized the space-African exploration connection as well in the preface to her “Earth Shine” essays. In compiling a book of essays about space and traveling in Africa, she notes that the two places are joined by their extremes, reminding the reader that “We cannot live in the wilderness and forget civilization. Nor can we live in the heat of civilization without realizing its increasing problems.” 54 In photographing  Earthrise, William Anders unknowingly reinforced the long-held idea that the Space Race was the ultimate attempt to expand using Manifest Destiny principles of decades past. 55 As a signal of victory, Earthrise fits into the imperialist genre of photography, as well as maintaining an association with the concept of the frontier so pervasive in American visual culture. 

Setting a human in the context of harsh environments, places rather unknown to audiences, provided a sense of understanding, but belies a number of realities of the situations depicted. While the waterfall-like setting of William Henry Jackson’s images of a survey companion standing on Mammoth Hot Springs in Yellowstone Park looks elegant and conveys the natural beauty of the spot, the danger of scaling the terraces and avoiding the scalding water (averaging about 80° C) put the photographer and survey member in considerable danger (Figure 3.17). Danger abounded in the Antarctic as well. Robert Scott grew concerned about Herbert Ponting’s risk-taking for photographs after attacks by penguins and a near fatal encounter with orcas he attempted to photograph from an ice floe. 56 The ice presented obstacles at every turn for polar expeditions, but were ready-made photographic subjects for giving a sense of scale as well (Figure 3.18). 

Geological features of the lunar surface confronted Apollo astronauts. Known for its wide-ranging examination of the Taurus-Littrow lunar highlands, the Apollo 17 mission plan took astronauts Eugene Cernan and Harrison Schmitt through what some suspected was the site of recent volcanic activity (Figure 3.19). They found numerous large boulders, unusual soils, and returned more samples to Earth than any other mission. Considering the low-gravity, airless environment in which images of expLoration
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Figure 3.17.  Mammoth Hot Springs, the Frozen Waterfall, Yellowstone National Park, photographed by William Henry Jackson, 1878, 57-HS-362 (National Archives). 

Figure 3.18. A typical pressure ridge with rafted floe, photographed by Frank Hurley, 1914–17, P66/18-40 (Scott Polar Research Institute, University of Cambridge). 



Figure 3.19.  Astronaut Harrison Schmitt standing next to a boulder during the third EVA of the Apollo 17 mission, photographed by Eugene Cernan, December 13, 1972, AS-17-146-22294 (NASA). 

they operated, astronauts faced greater challenges that deterred further human exploration of the Moon than those of the past, and photographs of humans in that place served to confirm those concerns. 

Another common theme throughout exploration photography is what might be deemed the rearview mirror images, those that appear to consciously take a look behind the photographer to give the viewers an understanding just how the photographer and expeditions members reached these far-off locations. This strategy reinforces the concept in photography that the best image may often be behind the photographer. In cases of exploration, the mode of transportation becomes the subject of the photograph, and the photographers play with concepts of distance between the camera and the vehicle and the vehicle and the horizon. The breadth of these types of images include those focusing simply on perspective through those strictly for documentation, drawing as much attention to the camera’s point of view as it does the subject of the image. Across the expeditions examined here, the importance of these images lies less in their public appeal as part of a mythical journey to the unknown and more on their place in creating a realistic visual narrative, capturing the experience for posterity. 

Transportation technologies in the context of the landscape served a number of purposes for exploration photographers. Putting them in the physical context of unknown landscapes gave the tools of exploration some needed context. Reaching remote canyons via rocky landscapes and rough rivers required lugging equipment and supplies for hundreds of miles, so Hillers’ depiction of transportation methods used during Powell’s second trip to the Colorado River made the scale and danger of the voyage evident (Figure 3.20). Similarly, while large sailing vessels were familiar to people of the early twentieth century, their appearance in photographs by Ponting and Hurley clarified their use in transporting people and equipment to the hostile icy landscape of the Antarctic. As part of the narrative of the Weddell Sea party Shackleton led to reach the South Pole, Hurley’s photographs situated the team’s struggle to save their ship and supplies from the treacherous ice (Figure 3.21). Only this image and a handful of other surviving frames remained to tell the story of the party’s battle in the Antarctic. 

The unfamiliar appearance and function of the lunar landers resting on the dusty lunar surface did not present the same spontaneous understanding of lunar transportation as canoes and sailing ships offered audiences of the American West and Antarctic exploration photography. The sight of these fragile, human-built devices within the 136
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Figure 3.20. Boats near the mouth of 

the Little Colorado River, photographed 

by John K. Hillers, 1872, 57-PS-885 

(National Archives). 

Figure 3.21. Conditions of the ice ahead of the ship, photographed by Frank Hurley, August 1915 (Scott Polar Research Institute, University of Cambridge). 



Figure 3.22. Alan Bean with the Surveyor 3 spacecraft, lunar module  Intrepid in the distance, photographed by Pete Conrad, November 20, 1969, AS12-48-7136 (NASA). 

harsh and alien landscape offered some visual clarification of the lunar landscape’s danger. Astronauts in spacesuits confirmed the chal enges of the Moon. In the case of Apol o 12 astronauts Pete Conrad and Alan Bean, their second moonwalk brought them to a lunar resident of Earth origin: the Surveyor 3 lunar lander, sent in 1966 to perform preparatory research for human landings. The view from Surveyor 3 back toward the lunar module  Intrepid contextualizes the mission as one of long voyages for both the human and the robotic, displacing the viewer from traditional exploration photography only in setting, but not in perspective (Figure 3.22). The audience for space photographs, like those viewing scenes of American West and Antarctic exploration, saw a constructed scene meant to convey the distance traveled, the requirement of technology to achieve that voyage, and the harshness of the landscape in which they saw the voyagers. Perhaps even more indicative of this view of distance traveled is an image of Harrison Schmitt during Apol o 17, which contains ideas of nationalism, humanity, and technology in a single image (Figure 3.23). At no other time in the history of exploration did a photographer capture the mission’s rhetoric, origins, destination, and participants as expertly as Cernan did in this photograph. 

Audiences, in varying orders of priority, remain the same throughout the history of exploration photography: scientists, patrons, and the public. Reviewing the series of photographs collected during any of these three expedition periods, it is evident that the overwhelming majority of photographs collected are landscapes and nature views. Rarely are people depicted, save in the cases of special studies of Native Americans during the Great Surveys or of expedition crewmembers for the purposes of giving human scale to natural features. Even astronauts make few appearances in still photographs compared to the bulk of images captured for geological or other scientific purposes. Simply stated, people were not the most important subject of exploration photography. Considering the limited resources available to the photographers on these voyages, allocating more than a handful to showing fellow travelers would have ignored the primary purpose of using expedition funds on photography: the needs of the primary audience for those images. In each instance, patrons wanted to use the scientific or technical information available in those photographs to their benefit. Getting images to the audiences was the next step in the narrative of exploration photography. 
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Figure 3.23.  Harrison Schmitt and the U.S. flag with Earth above, photographed by Eugene Cernan, December 11, 1972, AS17-134-20384 (NASA). 

The state of printmaking and reproduction technologies played a significant role in the ability of image makers to distribute images to audiences. While developing multiple prints from glass plate negatives posed no problem for late-nineteenth-century photographers, there was no means to reproduce them for mass-market publications like newspapers until the halftone process came into use during the 1880s. Audiences were limited then to those able to purchase prints (often stereographs), view them in an exhibition, or access them in a bound photographic catalog such as those distributed to Congress by geological survey leaders. A fairly selective and elite audience to be sure. While government-sponsored efforts of the Great Surveys meant that copies of the prints ended up in government repositories, copies made for other patrons and sale to the public by the photographers using their original glass plates meant a limited circulation of prints, but one that created a reputation for these visions of the West. Providing precise visual representations to a public accustomed to lithography and paintings was of little importance. Those, like Congress, who required scientific documentation to plan future development of the added territories, received the necessary reports with plenty of sepia-toned printed photos included. 

Make no mistake about the intentions of these and later exploration photographers: they did not join expeditions for selfless purposes of supporting science or exploration. William Henry Jackson agreed to supply any needed prints to the government while retaining the right to sell the images he captured on the Hayden surveys. Herbert Ponting and Frank Hurley undertook extensive, for-profit lecture tours after their Antarctic adventures. Photographers on those expeditions sought personal benefits from their work. With more advanced means of reprinting images in newspapers, magazines, and books, the Antarctic photographers reached a broader public audience. The images not only became part and parcel of funding plans for the missions themselves, but also supported the long-term individual finances of Ponting and Hurley. Their status as full-fledged members of the Scott and Shackleton expeditions meant that their experiences and images contributed to a close public identification between them and those disastrous polar trips. In the cases of photographers of the American West and the Antarctic, the professional nature of the work and shrewd financial arrangements kept ownership of the photographs largely in the hands of the photographers. And as the age of heroic Earth exploration came to an end with the start of World War I, most found fame and fortune far less financially beneficial than they expected. 57
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Astronaut photographers had no such commercial angle to play or even any involvement in image distribution. As a government endeavor, the space program’s images, save in instances of being withheld for national security reasons, became part of the public domain and usable by anyone. 58 The expansion of mass media and a hunger for immediate visual representations that accompanied the rise of television gave NASA good reason to circulate still images quickly and broadly. 

Space-related television broadcasts were fleeting moments in this period because homes lacked recording technologies. Newspapers and magazines, however, became family keepsakes, leafed through multiple times and tucked away in a cedar chest as a memento of the experience. NASA found a willing consumer for the photographs in a culture adapted to absorbing visual images with few questions. In essence, NASA sold itself to the public not through spectacular feats with hardware alone, but the ideas the iconography of space exploration could convey “an image of national purpose that equated technological preeminence with military, ideological, and cultural supremacy.” 59 Astronaut photographs, in short, were the primary vehicle for the literal and rhetorical image of the space program. But to some, the ideas they conveyed held more long-term value than the instant gratification offered by amazing views of human-made technologies sent outside Earth’s atmosphere. 

The success of rhetorical images to accomplish a mission meant gathering an impression of actions taken by viewers. Depending on the mission goals, audience use of images included seeking funding for additional exploration, speaking to others about the images, or coming to believe in the ideology conveyed by the narrative of the images. In the instances examined here, explorers meant for their project photography to reinforce ideas established from the expedition’s outset: finding natural resources (for public and private purposes), scientific documentation, increasing national prestige, or the abstract concept of the inevitable need for humankind to explore and conquer. Responses to images by audiences, such as scientists, bureaucrats, industrial leaders, other nations, and the public, increased ideological and physical attention paid toward those geographic regions. 

Images alone did not drive migration to the American West, but they certainly contributed to its myth and that of the United States as a land of opportunity. With the completion of a transcontinental railroad line in 1869, the era of easier exploration, economic development, and travel beginning at stops along that line became reality. Companies looking to exploit the land could move supplies and employees there with hopes of a profit. Individuals moved there on the promise of rich soil for 142
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farming and pasturing animals. These visions, aided by the photographs, textual descriptions, and artwork generated by the Great Surveys, drove the idea of the frontier as open and inviting while excluding the harsh realities of the climate, landscape, and any existing occupants. 60 Here is where the traditional mythology about the West breaks down. No amount of careful photo editing into a narrative series accompanied by descriptions from expedition members could remove the reality of native peoples from life in the West. 

Trips to Antarctica and the Moon had no preexisting populations to threaten, so developing a rhetoric relating to national prestige, competition, and scientific discovery came easy. And while accomplishing notable firsts such as reaching the South Pole or the Moon may appeal to those interested in the geopolitical stature of their country, learning about the geological and scientific character of these desolate places provided only short-term gains for the nations involved in the projects. 

Not only did Roald Amundsen, a Norwegian, reach the South Pole before Scott or Shackleton and secured photographic proof, but any prestige to be gained in the western world by those British failures dissipated with the start of World War I. 

In a strangely similar way, enthusiasm for space exploration in the United States, built on Cold War competition and the popularity of space science fiction over decades, waned when Americans saw the devastation of the Vietnam War on their television screens every night. Once won, the Moon race held little lasting interest for public audiences when the complexities of fantastical human voyages to a barren Moon became clear and were set against the reality of difficult economic times and warfare. Scientists and engineers, however, continue to study both regions to this day, learning information that encourages further exploration. 

The role of images in satisfying the immediate needs of the public was accomplished by these expedition projects. Photographs of the new places showed a boundless landscape, but one conquered by heroic patriots seeking knowledge and resources. The real audiences of the photographs, those hoping to find additional reasons to support exploration and development, needed evidence and the testimony of those who took the photos for study. Without digital scanning and file sharing via the Internet, the circulation exploration photos happened slowly. 

Having accessible images meant that users could interpret visual documents as accurate representations of unimaginable places made real through the development of exploration rhetoric, financially supported by governments and investors, and the employment of capable technicians and technologies. Utilizing a reliable images of expLoration
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means of production permitted photography in challenging environments, guided by strategic engagement of the audience and visual planning developed by expedition leaders. While not all memorable, these images served their purpose as documentation of exploration, showing the human hand in creating new landscapes on this world and others. 

Like masterful paintings that preceded it, photography contributed to a sense of national identity formulated by those venturing to the American West from eastern cities and towns. The usefulness of the landscape image lay in what Angela Miller calls “its multivalence of meaning—was well adapted to serve a diffuse nationalism without provoking more direct allegiances to place or section, to social class, or to urban polity.” 61 This inherent element of visual culture, multiple, unpredictable meanings, makes any interpretation highly problematic. Attempts to then link the landscape of the West to a sense of American-ness was fraught with challenges as the landscape itself was a contested space. 62 Similar problems exist when analyzing other exploration photographs, but one can tease out messages within distinct types of photographs and their likely meaning for photographers, expedition leaders, and a general audience based on image content and context. 

Beyond issues of process and distribution to audiences, the looming issue for analysis of exploration photography is determining what meaning they hold for audiences: the means of consumption and eventual placement of those images in our collective memory. Prints from either glass or acetate negatives or reprints in publications gave photographs a lasting accessibility far beyond that of paintings. 

The availability of photographs gave audiences repeated opportunities to interpret and find their own meanings in the photographs, however much the images were guided by captioning or other textual references. Artists, scientists, engineers, government administrators, and casual viewers had the opportunity to find within those photographs what they wanted to find based on their own needs. Apollo images, however, far surpass all prior exploration efforts thanks to advances in technology that allow repeated and often unexpected uses in the decades since we last went to the Moon. 
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CHAPTER 4

The Afterlife of Astronaut Photography

 “[W]e’ve only seen ourselves through the paintings of artists, words of poets or through the minds of philosophers. Now we’ve been out there, we can see ourselves.” 1

 —Eugene Cernan, Commander, Apol o 17 Commander

As part of the opening minutes of the Oscar-winning documentary  An Inconvenient Truth (2006), former Vice President Al Gore presented his audience with two iconic space images: Apollo 8’s  Earthrise and Apollo 17’s full Earth, often called Blue Marble. Although his description of  Earthrise is inaccurate and overblown (he calls it the first picture of Earth from space that anyone ever saw), Gore situates it appropriately as a turning point in American public memory and move toward intense environmentalist activity. His brief narrative about the full Earth image provided precise details but failed to identify the image as a literal banner of Earth Day for over fifteen years prior to his film’s release. In a film intended to convey the consequences of inaction to combat climate change, then forty-year-old photographs still held sway as symbolic of Earth as a fragile and beautiful place in contrast to a stark lunar landscape or the blackness of space. Gore’s presentation, an environmentalist interpretation of images captured by astronauts as part of their assigned duties, reinvigorated interest in NASA photography just as electronic resources for viewing images became available. The writers behind the film were hardly the first to employ these images as historical markers of an age, yet only a handful of scholars have considered their impact and resonance. 
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NASA as an organization may not have spent much time considering the potential effect of astronaut photography on the agency’s legacy, but public impressions of images, the col ective memories of early human spaceflight, reverberate through science and popular culture to this day. Until high-resolution images from the DSCOVR satel ite returned a full Earth image in June 2015 from Lagrange point 1 (L1), no other single frame of film existed to show the earth as seen in the full Earth image from Apol o 17. For forty-three years, a single image represented our conceptions of Earth at reasonably close range and meant that even for those with no living memory of the early 1970s, the so-cal ed  Blue Marble was Earth for everyone. Forming at the juncture of mass culture, personal narratives, and photography, this astronaut-captured view formed what Alison Landsberg cal s a  prosthetic memory, facilitating deeply political and ongoing connections to something viewed but not experienced. All those years of circulation of the Apol o 17 image means that it may take some time for a new Blue Marble to surpass its predecessor in terms of a prominent place in public memory. 

To achieve a lasting place, NASA images of the 1960s required professional production and adequate distribution to meet audience expectations. Exploration of the past included professional photographers, and without room inside a spacecraft for one, astronauts served as their proxies. The images identified most easily as symbolic of NASA’s successes became so in part because of their relationship to an existing visual lexicon of exploration. Space might have been a new place for humans, but our expectations for what we would see was shaped by the visual rhetoric of exploration. The elevation of these images to iconic status happened because of the reproduction of the images over decades and encounters with them that created sometimes deeply personal responses. 2 With images in hand, audiences could use and reuse them in countless ways to celebrate and imprint upon our collective memories the association of NASA and its astronauts with ideas of scientific and technological dominance. 

BECOMING ICONS

For decades leading up to the final mission of the Apollo program in late 1972, moviemakers, artists, and writers speculated on how such voyages to space might shift human perspective. Would we establish Moon colonies for later trips to Mars and beyond? How would this intimate knowledge and experience with space travel 146
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affect our conception of our place in the universe and inspire travel to other planets? 

Or, as some speculated, would humankind turn attention back towards the Earth itself with the ability of humans and satellites to image the planet in parts or as a whole orb? Or as some counterculture luminaries asked, “Why haven’t we seen a photograph of the whole Earth yet?” (Figure 4.1). One outspoken writer of the counterculture movement of the 1960s, Stewart Brand, drew the attention of many around the world toward the latter perspective with his environmentally minded campaign to encourage the publication of a whole Earth image. Brand’s work, in addition to that of the growing environmentalist agenda spurred on by works such as Rachel Carson’s  Silent Spring, brought about a dramatic shift in the public perception of astronaut photography during the Apollo program. 

Coincidentally to the growth of the military-industrial complex of the 1950s came a growing concern for the welfare of the planet. Engineers and scientists manipulated materials into new chemicals for industrial, commercial, and military uses, causing many to question the potential danger such things posed to Earth and its inhabitants. Carson, a marine biologist, voiced in print the conservationist cause. That found sympathy in the counterculture movement, where many were concerned with a perceived aggressive commercialization that threatened their ideas of a peaceful and environmentally friendly society. 3 Brand was one of those who took up the flag of Carson’s concerns, inspiring budding environmentalists to think about how NASA could play a role in shaping the future of their movement. 

As Brand himself explained, he was in the middle of an LSD hallucination when the San Francisco skyline inspired a thought about the curvature of the Earth: why was there no published photograph of a whole Earth? 4 Satellites and other spacecraft had yet to be equipped with a camera and the necessary technology to capture a photograph of more than partial Earth at the time of Brand’s “trip” in 1966. What he imagined, and used to energize his campaign, was the potential power of an image depicting the entire Earth against the black backdrop of space. 

For the surging environmentalist movement and a counterculture concerned with peace around the world, a depiction of the globe and characterization as a fragile place needing protection served as a rallying cry. 

Brand’s cause became one of invoking what he called the “great American resource of paranoia” by turning the demand for the photograph into the question: 

“Why haven’t we seen a photograph of the whole Earth yet?” Plastered on the ubiquitous buttons and posters common to counterculture life, Brand literally sold the afterLife of astronaut photography
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his message to the American public of his own initiative. He sold them on college campuses, fi rst at the University of California at Berkeley, and then others around California and the country. He and his friends sent them to scientists and anyone he felt had infl uence with NASA or the Soviets to turn cameras back towards Earth during robotic or human missions. 5 Having heard his plea for a whole Earth image, NASA, not unfamiliar with the concept of taking such a photograph, used its geostationary weather and communications satellite ATS-3 to give the world the most complete photograph yet of the Earth in late 1967. Once released, Brand had the perfect image for the cover of the very fi rst issue of  Th e Whole Earth Catalog (Figure 4.2). Building off  the successful community response to the buttons, Brand and his cohort published their fi rst issue in the fall of 1968, a guide and retail publication for products deemed useful within the do-it-yourself counterculture. 

Th e catalog’s success proved Brand’s campaign had real infl uence within the counterculture movement and made government offi cials take notice. Later catalogs featured new photographs of Earth from space as astronauts took them during the Apollo program, though the publication never featured the most famous of those, the  Whole Earth image from Apollo 17. Brand’s point about the value of seeing Earth from space became clear in the countless reuses of astronaut-captured Earth images in the decades since. 

From the start, Brand and his cohort were critical of the lack of images of a whole Earth, but the  Whole Earth Catalog revealed strong support for NASA and particularly astronaut photography. In the spring 1969 edition, one page contains Figure 4.1.  Stewart Brand’s slogan for the 

 Whole Earth image campaign was featured 

on buttons and posters like this from the 

collection of the National Museum of 

American History (Stewart Brand). 
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Figure 4.2.  Whole Earth Catalog  front cover, fall 1968 issue (Stewart Brand/Kentucky Historical Society). 



the afterLife of astronaut photography
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a small feature on the Apollo 8 mission as well as a list and purchase information for recent NASA publications featuring such photographs. 6 Placed within a section about whole systems, and in the context of a publication intended to offer tools to improve understanding of and working with the environment, a feature about NASA publications and projects brought photographic accomplishments to an audience already highly receptive to the view of Earth presented by the astronauts. By speaking to the community referred to as the New Communalists, the Catalog’s editors made NASA astronaut Earth photographs far more accessible to an interested community. 7 Stewart Brand and those associated with the  Catalog found that technology in the form of NASA human spaceflight and astronaut photography offered a means to promote their dream of a more inclusive, united globe. In the end, NASA needed Brand, and Brand needed NASA. 

The reach of still images and the ease of their reproduction extended the possibilities for dissemination and impact across the globe, far beyond art or moving images. Photographs distributed by NASA appeared in newspapers around the nation and the world, and the United States Information Agency (USIA) used them as tools for conveying the U.S. space program’s benefits to all people. 8 In an interview played on the CBS network the day after Apollo 11 landed on the Moon, July 21, 1969, former president Lyndon B. Johnson mentioned that one of his last acts as president was to pen a letter to the leaders of every nation on Earth. Enclosed was a reproduction of the iconic Apollo 8  Earthrise photograph. 9 He characterized the response from world leaders as amazing, noting that Ho Chi Minh’s thanks were particularly meaningful to him since the ongoing conflict in Vietnam and his inability to solve it peacefully contributed to his decision not to seek reelection in 1968. By selecting an astronaut’s photograph to represent his outgoing message to the world, Johnson sought to link his scarred legacy with the generally positive perception of the American space program. Johnson’s actions revealed not only his pride in the accomplishment, but also the enduring power of photographs as a means of global communication. 10 

This wordless power gave some astronaut photographs, like other images widely distributed via news media, a special status: “Iconic photographs provide an accessible and centrally positioned set of images for exploring how political action (or inaction) can be constituted and controlled through visual media.” 11 The iconic subset of astronaut photographs gave NASA a source of visual power, but the bulk of the images offered longevity and a legacy to the agency and its professional 150
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audiences. The example of Johnson’s use of  Earthrise as a public relations tool is one clue of the importance of images to the space program as a whole, but also the influence they could have on global opinion and national prestige. 

Personal impressions of seeing Earth from space, often related in debriefings and interviews by Apollo astronauts on the nine missions to the Moon, set the stage for the dissemination and use of photography from those missions. For these otherworldly experiences, the images were crucial to creating an understanding back on Earth about the experience and value of spaceflight. While characterized accurately as documents of scientific and technical work, what set certain images apart was the discovery of the unexpected in single frames of film, things that evoked emotion in the familiar or truly sublime. 12 Stories repeated from the time of the missions and in popular histories in the decades that followed added a mystique to still images, giving them a tinge of the immortal quality photographer Richard Underwood said astronauts needed to aim for when taking pictures. How NASA and the astronauts discussed photographs played an important role in how audiences interpreted the wealth of still images captured during the early human spaceflight program. 

Live television broadcasts from the orbit of the Moon during Apol o 8, almost a week before public release of the photograph itself, gave television viewers their very first human perspective on Earth from the vicinity of the moon. The pictures made Earth look like not much more than a big ball of light 13 (Figure 4.3). Although space enthusiasts watched in rapt attention, lasting memories came from the convergence of seeing this on television and printed in mass media. While NASA knew what to expect visually as the Earth emerged from behind the Moon, few could foresee the deep significance the image assumed in the decades after. 

So how does having two representations—one fleeting on television and one easily reproduced in printed and collectible materials—influence the dissemination and public understanding of the color  Earthrise photograph? One possibility is that NASA focused so much on the television broadcasts as tools for public relations that it failed to come to terms with the potential influence and emotional value of still photography from Apollo 8 or any human mission. Having access to a new technical capability such as live television, NASA certainly wanted to latch onto the public popularity of instantaneous moving images of newsworthy events. More and more families at the time were getting their news about events like the war in Vietnam through television news broadcasts instead of printed media. Putting the afterLife of astronaut photography
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Figure 4.3. Television broadcast view of Earth from space, Apollo 8. Taken from  Debrief: Apol o 8 (NASA). 

Apollo missions on display, especially this first one around the Moon, in the homes of millions around the world appealed to NASA as a means of garnering political and public support. 

Examining the agency’s public affairs and administrator’s office records in detail, a task for future research, may reveal a different perspective on prioritizing different image types, perhaps illuminating a reason why the color  Earthrise received less immediate attention. The story of dissemination, the last moments NASA controlled the images, is critical to analyzing their transition from only documents of a mission to visuals implanted permanently in public memory. Some sources, however, do reveal how NASA’s photographic program and public affairs office disseminated still photographs. As described in formal reports and oral histories, the Photographic Technology Lab in Building 8 at the Manned Spacecraft Center (MSC) took great care in processing negatives, preferring hours of careful development over using advanced machines to speed up the creation of masters for release to the press. Underwood described the process of releasing images as rather 152
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informal, with senior managers and public affairs officers examining photographs as they came off the machines, often caught up in their sublimity. Framing these photographs with textual descriptions also shaped public understanding, though 

“The captions supplied by the photographic service were, however, informative rather than poetic.” 14 This descriptive element, the reading of the image supplied by experts, avoided any judgment or emotive expression and allowed viewers to find their own meaning and emotion within the image. 

In the days, weeks, and months fol owing NASA missions, images spread across the pages of newspapers, magazines, and other media, sometimes alone but usual y set visual y within the wider context of contemporary events. As news stories and magazine features about early spaceflight missions faded, the rhetoric about spaceflight continued, amplified using photographs. Those moments became touchstones in a time of tumult, as shining moments of bril iance. A community of space historians, scientists, and enthusiasts continue to use astronaut photography even today. An equal y fervent community of Moon hoax supporters uses the photography to support their own cause. 15 The apparent value of such images continues to inspire new generations of astronauts, environmentalists, and politicians who seek to revive the emotions evoked by what some see as humankind’s greatest technological triumph. 

While lunar geologists continue to use Apol o images and lunar samples for research purposes, the life of these publicly available images continued longer than expected. 

IMMEDIATE REACTIONS

As exciting and dangerous as human spaceflight appeared to those watching around the world, the U.S. and Soviet programs were far from the only thing attracting attention at the time. By the time of the final landing on the Moon in late 1972, animosity over the war in Vietnam had grown to a fever pitch with protests at university campuses and in cities around the country. Rioting throughout the 1960s over poverty and racial inequality only subsided slowly after the deaths of Dr. Martin Luther King Jr. and Senator Robert Kennedy. Ongoing troubles in the Middle East, a vibrant counterculture movement, and economic crises spent weeks and months on the front pages of major newspapers. The reality of the day-to-day for Americans rarely if ever included pondering the benefits of spaceflight, although momentary excitement over major achievements never escaped notice. 16 
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Astronaut photography mattered most in the daily lives of the audiences who expected to benefit from it: NASA scientists, engineers, and management responsible for boosting the visibility of the agency’s accomplishments and with an eye toward future budget allocations. Principal investigators for photographic experiments during Gemini and Apollo examined copies of returned films and published results in professional and popular journals. Frequently, analysis of astronaut photography appeared in official NASA publications, the same ones later advertised in the first issues of the  Whole Earth Catalog. Engineers examined photographs in the immediate aftermath of missions for adjustments to equipment and procedures for future missions. Administrators presented them as proof of NASA’s triumphs and mission successes. Professional audiences, the ones responsible for preplanning astronaut photography by contributing to photographic plans, used the images as evidence and influenced others within their respective fields. None of them had the ability to project or shape responses of the nonprofessional audience, those who used astronaut photographs in a multitude of media and as visual representations of their own messages about what astronauts saw. 

Giving the images public meaning came in the process of their dissemination to a popular audience. Not only did those in the U.S. see film and video from missions on national and local news broadcasts, but newspapers and magazines regularly ran stories about NASA featuring astronaut photography. Thanks to the ease of spread-ing images via print and television reproduction, people could virtually step into the shoes of astronaut photographers no matter their location in the world. From the early days of Project Mercury, NASA worked with the United States Information Agency (USIA) to ensure distribution of images through global outreach, direct connections with the foreign press, movie and radio program production, and tours of spacecraft and astronauts. 17 The appearance of astronaut images in everything from art to lectures about the environment serves as evidence of the legacy of astronauts as our surrogates in space. Its continued use through the present day il ustrates the veracity of Richard Underwood’s reminder to astronauts as they trained in photography: they would achieve a kind of immortality through their images. 

Gauging immediate reactions to astronaut photography by audiences requires merging information gleaned from NASA archival documents, scientific and technical reports, and some of the most widely circulated contemporary newspapers and magazines. For audiences with access to those sources after missions—days to months later—visual material played a transformative role in terms of research, 154
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technology, and personal viewpoints. For many, astronaut pictures seen in those moments solidified a public view of spacefarers, NASA’s human spaceflight program, and their accomplishments. Positive public memories of those achievements took shape thanks to the visual and textual rhetoric of NASA, journalists, and others writing for public audiences. Those memories are reinforced and endure even today thanks in large part to the impressions made upon seeing the still images—

and not all people did see the images—brought back from space by astronauts. 

 Professionals

After processing, some of the first people to review astronaut photography were the professional community of scientists and engineers working on the next steps in human spaceflight mission planning. Information contained in those images could potentially alter operations, safety, or planned experiments, so they were taken seriously. Mission planning work required capturing high-quality photographs, so it received serious attention as a part of astronaut training for data collection. 

The intelligence community also sought out astronaut photography in order to maintain some level of control over any high-resolution images that could pose a national security threat or provide them with useful intelligence about other countries. Inside and outside government agencies, professionals sought to use images captured by astronauts to enhance their understanding of the Earth, the Moon, and the impact of human activity on both bodies. Despite the importance of such images to researchers, little of their work made an impact on the general population. 

For scientists at research universities, laboratories, and government facilities, astronaut images were an invaluable source of information for their geological, meteorological, and astronomical studies of the Earth and the Moon. Those photographs became illustrations for countless articles, presentations, and books published for decades afterward, providing inspiration for additional research and investigation with more powerful research tools in later years such as satellites and telescopes. 

In the foreword accompanying the publication “Manned Spaceflight Experiment Symposium, Gemini Missions III and IV,” the editor states that this was the first symposium in a series intended to cover the results of mission experiments. 18 The immediate audience and participants were to be the scientific community, but as George Mueller stated in his opening remarks at the conference, NASA hoped this the afterLife of astronaut photography
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series would also fulfill the requirement in the National Aeronautics and Space Act of 1958 to disseminate information about space research to as wide an audience as possible. Presentations on photographic experiments used multiple images as visual evidence, including indicating which of those photographs could serve as starting points for further research. Dr. Paul Lowman cited an image from Gemini IV in his report and noted how features seen in the North African country of Chad were proof of the utility of space photography of remote locations, as well as how images could reveal previously unknown geological features. 19 Kenneth Nagler and Stanley Soules made similar forward-looking statements in their report at the conference on the S-6 Synoptic Weather Photography experiment. For meteorologists, the photographs may not have provided any dramatic evidence of unknown phenomena, but provided material that encouraged additional research and connected ongoing work to the images provided by Gemini astronauts. 20

A conference at the end of Project Gemini featured the research of scientists and Department of Defense staff interested in photographic results, though it also included contributions and conclusions from those who worked on spacecraft engineering and astronaut experiences. Photography dominated the experiments section, with an illustrated portion written by Richard Underwood that proclaimed its benefits. He demonstrated the utility of the terrain and weather experiments with numerous photographic examples and also discussed the near-object experiments having spacecraft and astronaut subjects. 21 Descriptive narratives on the scientific results were given by Jocelyn Gill from the Office of Space Science and Applications, and Willis Foster, the director of Manned Flight Experiments. They explain how specific Gemini images showed geological features ripe for future terrestrial and orbital research along the Baja California Peninsula and Red Sea. 22 

The successful performance of such experiments, they concluded, was possible because of rigorous training and procedure development akin to that used for spacecraft operations. While training for photographic work was unlikely to rival such operations, the community of scientists and engineers responsible for formulating experiments, preparing equipment, and developing procedures and training for astronauts made their satisfaction with astronaut work known through conference presentations and publications in journals and NASA books. 

In addition to discussing the images at professional scientific and engineering conferences and in publications, NASA also assembled large volumes of selected images from Gemini missions issued by the Government Printing Office. Compiled 156
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by the Scientific and Technical Information Office at NASA Headquarters, the volume for Gemini missions III to V served as a conduit between NASA and the scientific community. The introduction opens with the statement that “The purpose of this volume is to provide examples of the photographs obtained from the first three manned Gemini flights, and to make them available to scientific users in various disciplines.” 23 For seven dollars, anyone could purchase the book to view 242 printed color photographs (three from Gemini 3, 95 from Gemini IV, and 144 from Gemini V) selected by a panel of photographic experts mostly inside NASA. Editorial responsibility for the volume fell to Jocelyn Gill. Most captions are straightforward geographical information, indicating the utility of Richard Underwood’s identification work, with some minor meteorological and geological explanations. That publication style left images wide open to scientific interpretation, and only guided casual viewers by identifying noteworthy landmarks. As scientists selected the images from mission indices, printed in lists at the end of the volume, the book had a scientific intent but left open the possibility that nonprofessionals could find value in owning the book. With this accessible format, NASA paved the way for commercially viable editions published for later missions. 

Scientists interested in Gemini photography for astronomical, geographical, geological, and other scientific analysis could access the images by becoming involved in experiments, making direct requests to NASA, or reviewing them in publications. The utility of the images in their work and later publication in academic and professional publications illustrates the contemporary importance of human observations of the Earth, the Moon, and other celestial phenomena. 

Notable in such articles is the inclusion of photographic reproductions. As tools of science, showing the evidence that informed analysis was crucial in attempting to convince readers of the veracity of the argument. By including the photographs, crediting the photographers (either NASA or the astronaut by name), and noting processing of the frames for specific areas of interest, researchers acknowledged the necessity of visual evidence in proving their hypothesis. Based on the expectation that scientists would use such images, government scientists prepared some preliminary analysis of their own regarding the possible uses of Gemini photographs. 

The U.S. Geological Survey issued an early summary of images in a March 1967 

report done at NASA’s request, assessing the cartographic potential of orbital photography using just four images and a map based on the fourth to demonstrate their the afterLife of astronaut photography
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point. 24 This technical report predicted the addition of the reseau plate to Apollo Hasselblad cameras, noting that photogrammetric data from fiduciary marks to enable measurements for accurate maps. 

Just one month after that report, Paul Lowman, a scientist at the Goddard Space Flight Center in Maryland, followed that initial report with his own and included seventeen photographic plates as examples. 25 This more thorough examination of Gemini photographs as material for geological research presented a preliminary overview of the value of images in research, but also some of the NASA technical information on cameras used, plus cross-references to existing works. While including NASA scientists’ research, these government publications became a platform for image analysis by other scientists, laying out all of the technical information otherwise required in scientific work for creating baseline metadata. When not directly involved in shaping photographic results, researchers needed NASA to provide data after the fact to make use of astronaut images. 

Later in 1967, academic journals began featuring articles that included image analysis. In the  Astrophysical Journal, scientists from the Yerkes Observatory and Northwestern University published an article on a nebula as seen in a single Gemini XI photograph reproduced in the article. 26 They included detailed descriptions of the camera system used (the Maurer 70mm camera), wavelengths of light analyzed, and film processing for their research. While they made frequent references to the astronaut photographers, it is clear that the authors understood the benefits and drawbacks of having human operators at the controls. There was a presumption and expectation in these reports of acquiring better photographic data in the future through remotely operated telescopes and satellites. Proportionally, however, terrestrial and lunar surface image experiments received more attention than astronomical phenomena, and therefore saw wider distribution and publication in scholarly work. 

Following the end of the Gemini program, even after the orbital and lunar missions of Apollo, geologists used Gemini photographs for their research into terrestrial structures over wide areas. As Lowman explained in a June 1969 article, one of the key benefits of Gemini orbital photography was the expanse of land seen in each frame, the availability of color and multispectral coverage, and the unlimited ability to disseminate the photographs. 27 Like his earlier summary report on Gemini photography, Lowman noted the many advantages and disadvantages of orbital photography for scientific work, many of which existed regardless of 158
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human or robotic involvement in image capture. While technology and uncontrol-lable environmental conditions limited the quality of returned images, Lowman encouraged further use of astronaut photography for mapping, tectonic and sedi-mentation studies, and the planning of fieldwork and regional surveys. Lowman even dedicated a short section to the “unlimited dissemination” possible because of the Space Act requirements, making the work a real boon to scientists around the world. 28 In the same publication of  Photogrammetria, H. E. C. van der Meer Mohr similarly assessed the value of Gemini photography, although his positive commentary looks at the potential of imaging for geological mapping. 29 NASA scientists and principal investigators promoted these resources in professional journal publications, encouraging additional and nuanced research plans for later missions. 

Photographic targets for specific geological areas, discussed in other articles, stemmed seemingly from Lowman and the NASA team’s knowledge of current interests while planning astronaut schedules. Candidate locations required prior identification to simplify mission plans, essentially conforming photography into scripted mission documents. A brief survey of articles resulting from Gemini photographic experiments shows a confluence of research for scientific knowledge and commercial interests. 30 Geologist Frank Wobber, working for IBM and later EarthSat, published articles following both Gemini and Apollo missions that, at their core, highlighted the Earth resources knowledge gained from astronaut and other orbital photography. His heavily illustrated work frequently included notations inscribed on the images to illustrate features of interest for locating natural resources. For example, structures in and around the Red Sea were studied because of visible geological patterns that could indicate possible oil and other natural resource deposits. 31 The long-term study of this region relied heavily on astronaut photography for visual investigations until Earth resources satellites provided automated imagery collection in the early 1970s. 

More important than the articles themselves to understanding the impact of astronaut-captured photographs was their use within publications. In most cases, the articles included at least a single visual reference, and often used multiple photographs, some heavily modified with cropping and pre-Photoshop hand editing (Figure 4.4). Embedded within often-lengthy textual explanations of their findings, the photographs, in their original, edited, and retouched formats, were used to support interpretations of geological, meteorological, and astronomical features and phenomena. When used as evidence, astronaut photographs not only fulfilled the afterLife of astronaut photography
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Figure 4.4. Gemini IV photograph of part of the Sultanate of Muscat and Oman, with geological interpretation, from S65-34661 (NASA). 

the original goals of scientists whose photographic experiments became part of human missions, but also the needs of scientists globally, whose research interests dovetailed with the results. The photographs, as indicated by Wobber’s article on planning for future satellite missions, also indicated what more frequent robotic imaging could offer to researchers. These photographs did far more than expected as a means of informing future scientific work, and engineers and scientists adjusted mission plans to support more imaging during Gemini and Apollo. 

Editing photographs—tweaking them with overlaid interpretive elements or cropping them to focus on distinct features—requires examination as part of the process of dissemination because it shaped and altered the experience of the 160
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Figure 4.5. Sultanate of Muscat and Oman, Ras Al Hadd, S65-34661 (NASA). 

viewers. For the audience of these articles—other scientists—only the segment of the photograph relevant to the research mattered as long at the edited material did not negate the use of the photograph as evidence. In the example from the van der Meer Mohr article, the cropped image he used as his first example is a nearly indistinguishable part of the actual photograph taken by astronauts White and McDivitt (Figure 4.5). By cropping out the vast majority of the image, the author eliminated nearly all context unless the viewer was intimately aware of the geography featured, any aesthetic value wiped out in favor of establishing the image as one of science. What this demonstrated and did repeatedly throughout the space program was that in using publically available images generated by a government the afterLife of astronaut photography
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source, audiences had the ability to imagine and reimagine astronaut photographs in thousands of ways. NASA managers pinpointed only a handful of those images as useful from their first release. 

The exponentially higher number of images from Apollo meant that more scientists wrote even more articles on features seen in photographs. In the case of lunar missions, geological and geographical investigations surpassed all others types of research. In these specialties, physical evidence in the form of rocks and soil returned by astronauts added new dimensions, allowing scientists to enhance findings gained from photographic and physical evidence. 32 Principal investigators for imaging experiments published their findings, typically through reports prepared for or through NASA. The most prolific source of articles in the immediate aftermath of the missions came from the Apollo Lunar Geological Team. 

This research component of NASA was home to geologists and other scientists intimately familiar with the expectations for image and sample returns from the lunar landings—they directly shaped results by having representatives at mission planning meetings. Their research interests shaped requests for specific images and samples. As the primary audience for images, scientists were anything but disappointed by the number of film frames featuring the lunar surface and hundreds of pounds of samples returned. 

Special reports by NASA scientists often served as the basis for additional work by those in the next tier of researchers, cited repeatedly in later research. With a plethora of evidence at hand in the form of images and samples, thousands of articles, conference proceedings, special journal editions, and edited volumes appeared in the decades since those missions. Even today, scientists visit Regional Planetary Image Facilities to work with first-generation masters made from the original flight films created from Apollo photographs. Samples are stored at the Lunar Receiving Lab (LRL) in Houston and are still accessible to scientists. 33 Photographs and evidence collected during Mercury, Gemini, and Apollo fulfilled the needs of those who established requirements from the start. 

Outside of the scientific and technical communities, astronaut images appealed to managers and political entities responsible for making human spaceflight possible. These images took center stage next to witness testimony at the regular and special hearings in front of Congress. As with any government agency, upper-level managers worked through PAO offices to carry their message to supporters. 

They were also required to report regularly to Congress on their progress and 162
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any problems encountered. The most notable and publicized hearings were in the instances of the two major disasters NASA experienced during this period, the Apollo 1 fire and the Apollo 13 mission failure. NASA’s use of images and their appearance in printed hearing records varied by the setting, in this case the legislative house in which the hearing took place, and the nature of record keeping for the hearings. The hearings following Apollo 13 make for an interesting case study since the Senate record includes a handful of drawings, but no photographs of parts or other engineering information specific to the accident. 34 On the other hand, the House hearings were extensive and included a copy of the accident review board’s report. Within the live House hearings, NASA representatives showed slides of the equipment in question as photographed prior to the flight. Astronaut photographs only served as supporting evidence within the context of the review board’s supplemental material, showing the service module damage caused by the oxygen tank explosion, printed as an appendix in the final record of the hearings. 35 

Perhaps ironically, photography of the actual failed technologies played almost no role in explaining the problem to nonspecialists for this “successful failure,” though the event itself is perhaps one of the program’s most well-known now thanks to Hollywood’s depiction of the mission. 

Throughout its history, NASA submitted biannual reports to Congress to explain their activities over the previous half year. While not a comprehensive review of the work done by astronauts, the report encompassed the first two crewed Apollo flights, included a number of photographs and other illustrations, and material on the robotic spaceflight activities of NASA work. 36 Annual authorization hearings to renew NASA’s mission as an agency and establish funding needs became another venue to present visual evidence from astronaut experiences, typically at the beginning of the slides to grab attention. For example, during the fiscal year (FY) 1971 hearing, NASA managers presented a few astronaut photographs, but stepped up the presentation in their FY1972 hearing in early 1971 with a video of Apollo 14 mission highlights narrated in person by the crew. They continued in the hearing by speaking about their experiences while showing slides of the photographs taken on the Moon. 37 Both Apollo 15 and 16 crews presented testimony and photographs during informational hearings on their missions, while the Apollo 17 narrative became part of the FY1974 authorization hearing that featured only geologist-astronaut Harrison Schmitt. 38 What I offer here is only a summary of the late Apollo program Congressional hearings and the use of photographs, the afterLife of astronaut photography
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but a comprehensive examination of NASA preparations for such hearings may tell a more complex story. Additional research may also illuminate what responses NASA expected to the inclusion of images or how persuasive visual evidence may have ultimately been in accomplishing the funding goals of these hearings. 

For the professional science and political communities, astronaut photography more than fulfil ed expectations. Scientists and legislative affairs staff at NASA had thousands of images from which to work when looking to explain lunar features at hearings on Capitol Hill. The scientific community’s objective standards for evidence made the use of astronaut photographs far more persuasive and significant than how NASA used images in the highly subjective setting of Congressional hearings, which depended on a far more diverse and intricate set of evidence than photographs or research alone. 

 Non-Professionals 

Within the public context of publication, photographs taken by astronauts found an undoubtedly murkier and complex response. People outside the primary audiences for astronaut photographs had fewer technical but more thoughtful and emotional reactions to the images. It is interesting to compare spaceflight visuals released following the Apollo missions and those from other news stories competing for the same space in the media. One of the most visually disturbing events of the period was the Vietnam War. Nightly news coverage regularly brought a national audience compelling, troubling images of the successes and failures of the American military forces in Southeast Asia. As Rob Kroes suggested regarding iconic images of the Vietnam War by Eddie Adams and Nick Ut, it is possible for still photographs to possess a concentrated power thanks to their circulation via mass media, which I would argue is true about astronaut images as well. 39 Also helpful to understanding the connection between memory and images of the Vietnam War is the first chapter of Marita Sturken’s  Tangled Memories.  40 She explains that one agreed upon point about the war was that it was divisive, but that nearly all photographs in the public sphere supported the understanding of it as a brutal attack on the innocent people of Vietnam. These confusing and conflicting visuals battled for space in print and on television, but scholarly analysis of images broadly as mnemonic devices aides my argument on the meaning of astronaut photography in American culture. 
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On a less frequent basis, usually about three times each year, newspapers and television programs provided viewers with images of active and spectacular space missions that sent humans around and to the surface of the Moon. 41 It came down to producers of printed and television news outlets to decide if and how they would allocate space and time to these events. The public’s interaction with and memories of these historic events was primarily a mediated one, designed by a combination of those taking the images, those releasing the images, and those making the choices on what made it in front of the public. The politics of the printed news publication process had tremendous impact on the reception of astronaut photography by the reading public. 

Before examining the ways in which the public encountered astronaut photographs in traditional print media, another form of direct public engagement by NASA requires consideration. NASA managers were well aware of their federal mandate to explain their actions to the public. 42 Visual information required interpretation, so for previously published volumes for Gemini, simple identification of geological features by Richard Underwood were sufficient. 43 The success of those books among scientists and the public prompted internal NASA discussion of similar Apollo books after the successful return of Apollo 8 from the Moon. 

In March 1969, memos circulated between NASA managers about compiling similar books to highlight the photographic achievements of astronauts during Apollo. Unlike the simple layout and scientific focus of Gemini photographic volumes, Apollo publications took a different form and sought a different audience. In planning for Apollo photographic books, NASA expected far more photography to sift through, which necessitated consideration for how to best use the resource. 

Sales expectations were also an issue, and managers set sights very high. Writing to MSC Director Robert Gilruth, LRC (Langley Research Center) Director Edgar Cortwright encouraged the compilation of a book similar to those published during Gemini, in part to appeal as a Christmas gift if the book was finished in time for the 1969 season. According to his memo, sales of the Gemini book associated with photographs from the first three missions sold nearly 30,000 copies after its 1966 

release. 44 Additional encouragement came in this period with news that  Exploring Space With a Camera, the 1968 publication edited by Cortwright, which included only a small portion on astronaut photography, sold out from the Government Printing Office at 54,000 copies. 45 The positive attention yielded by such volumes quickly became an increasing part of NASA discussions. 
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In a quick succession of memoranda in March and April 1969, MSC and head-quarters staff agreed as to the desirability of a publication for Apollo images. Laid out as a simple index, the workload fell to the PTL staff to assemble images and develop text with support from a variety of departments and the top management at MSC. 46 Teams developed these special publications to reflect the number of images collected, but the quantity and quality of the products were inconsistent generally when examined across the program. Surveying the list of official reports shows only Apollos 8, 10, and 12 had mission-specific photographic reports in this series. 

Following the Apollo 13 mission, photographic reports were integrated into larger mission reports on either science or the mission itself, ending the index format for printing results. Even so, astronaut photography easily served a reference function in reports, giving NASA many opportunities to feature this unique resource. 

Newspapers and magazines were certainly the most accessible public means for viewing astronaut-captured images. Simple captions accompanied the stories, and only occasionally did publications carry extensive descriptions to explain the content and context of the photograph. Because these pictures appeared set near or within the text of other stories selected by editors, it is important to analyze the space program as part of the larger cultural landscape of the late 1960s in which NASA’s human spaceflight program occurred. Because of the frequency of human missions in this period, case studies from the start and end of Apollo help us understand how at both the height of popularity and end of the era, people encountered astronaut photographs in their daily lives. 

Exploring the politics behind news publishing both inside and between outlets, as well as the relationship between news publishers and NASA staff, offers a means to understand the importance of astronaut images to print media. These relationships were refined regularly and influenced how and where photographs appeared, particularly when placement on the front page was possible. The 1960s was a period of massive expansion of the representation of science and technology reporters in newsrooms, which scholars suggest was a visible reaction to Sputnik and the race to the Moon. 47 How readers encountered astronaut photography became a seamless part of their consumption of the most salient current events of the day. This nego-tiated situation, invisible to readers, involved writing and organizing news in ways editors and publishers felt would sell more issues, garner editorial respect within the community of news outlets and critics, and uphold principles held by the publishers and editors of the papers. 48 While the statistical popularity of the space program 166
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at this time was less than legend might indicate now, the most widely published newspapers and magazines of the 1960s offered brief and memorable glimpses of life in space for readers. That exposure to astronaut photography carried NASA’s narrative more broadly and for longer than anyone expected. 

The media played an important role in shaping public understanding of NASA’s human spaceflight program from even before the 1959 announcement of the first group of seven astronauts. Enthusiasm for space topics from films to television to artwork and other visual forms permeated postwar American culture. 49 These imaginative creations, sometimes informed by rocket engineers, laid the groundwork for expectations of actual spaceflight. The news media became the conduit by which readers came to understand how space appeared and felt, with reporters and publishers translating the words and images of astronauts into digestible, understandable, and relatable stories. This put print media outlets in an interesting position over a decade known for a dramatic rise in the ownership and popularity of televisions, intense televised events such as the assassination of President Kennedy, and the war in Vietnam. Former  Houston Chronicle Science and Space Editor Warren Burkett wrote in his instructional book for up-and-coming science reporters that the primary criteria for reaching audiences through print are 

“timeliness, timing, impact, significance, uniqueness, and human interest.” 50 In an industry dependent on placing appealing stories on the front page to increase readers, newspaper and magazine reporters needed to understand their audience in order to satisfy publishers whose profits came from advertising and increasing readership. 51 The unique appeal of human spaceflight encouraged media outlets to keep it and the experiences of astronauts on the front page since it was their best option for grabbing attention about the events television networks carried live. 

While timelines may have been on the side of the television stations, the lasting impressions made by printed images meant print media outlets had a more serious and permanent role in forming the visual memories for the public. 52

Print media coverage of Apollo 8 provides ample material for analyzing the broad coverage of a single event, and how that reflected the newsroom and public debates about the importance of spaceflight. Enthusiasm for the unique and exciting topic of the first human lunar flight made excellent fodder for the editors of papers and magazines, most interested in selling as many copies as possible while conveying compelling stories to encourage repeat readers. Knowing their audience meant knowing that not every copy would be snatched up based on putting astronauts on the afterLife of astronaut photography
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the front page, but the tremendous reach of print media meant impressions using astronaut photography had wide viewing among the U.S. population. 53 Like any other topic, NASA missions competed for position in publications, but as a subject of the science and technology reporting, there was additional pressure on reporters to energize stories and bring their best to the newsroom in order for their material to make the front page. 54 If we agree with the assertion that the most important dynamic in creating news is momentum, the space program built that in spades over the first decade of NASA’s human spaceflight program. 

The impact of publishing  Earthrise within the complicated period of late 1968 

and early 1969 publications shows the incredible popularity of the space program as reflected in major newspapers across the U.S. despite national and international problems of the moment. For example, the  New York Times published a horizon-tally oriented version of the color  Earthrise photograph from Apollo 8 on the front page of their December 30, 1968, edition with an article by writer Homer Bigart. 55 

Nearby “above the fold” stories include reports of New York state budget needs and the concerns of the Johnson administration and United Nations about Israel’s raid on Beirut the previous day (Figure 4.6). On the same day, the  Los Angeles Times used a similarly oriented version of Anders’ color photograph on their front page, though the headline of the day regarding the attack on Beirut dominates, confusing the notion of which story the paper considered to be the most newsworthy (Figure 4.7). Important to note here is that newspapers of the time only printed special sections, usually the comics, in color, so despite having a color image on hand it was inevitably read as black and white. These two instances not only provide a sense of the ways in which one of the most historic moments appeared in printed media, but also how that moment competed for coverage with other news events. 

Other publications of  Earthrise show the varying context of its initial printing in different newspapers. The  Washington Post used a heavily cropped version of Earthrise on the last day of 1968, though it played second fiddle on the front page to a solitary Earth image from the translunar portion of the journey. Without an accompanying story, the textual surroundings for the images are articles about Lebanon’s response to Israeli attacks, District of Columbia city council members seeking to overturn mayoral decisions on police use of guns, and Senator Edward Kennedy’s challenge for the majority whip job. While the Apollo 8 images dominated front pages of some major publications, the surrounding text focused on issues pertaining to local politics (Figure 4.8). While sometimes portrayed today as an 168
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Figure 4.6.   New York Times front page, December 30, 1968 (From the  New York Times.  

© 1968 The New York Times Company. All rights reserved. Used under license; Associated Press). 



Figure 4.7.  Los Angeles Times  front page, December 30, 1968 (Copyright © 1968,  Los Angeles Times. Used with Permission). 



Figure 4.8.  Washington Post front page, December 31, 1968 (From the  Washington Post. 

© 1968 The Washington Post. All rights reserved. Used under license). 

all-consuming public event, one characterized as having saved 1968 from the year’s disastrous events, the story of the first humans flying around the Moon appeared in newspapers only minimally. 

Another part of the story of disseminating images involves decision making at these publications. What appears on the front page in particular involves an entirely different set of political considerations, certainly a rich area for future research. 

Like the daily newspapers, news magazines such as  Time,  Life, and  Newsweek spent considerable cover and interior space publishing the photographic and technological achievements of Apollo 8. Full-color spreads from issues of each magazine,  Time’s edition of January 3, 1969,  Life’s issue on January 11, 1969, and  Newsweek’s print-ings of January 6 and July 7, 1969, all featured lengthy stories and reproductions of  Earthrise in some form, but never as prominently as those first newspapers from just days after the mission. Considering their longer story development period, the appearance of astronaut photographs within such magazines is a testament to their lasting appeal from a narrative and commercial perspective. 

Another example of a contemporary publication that discussed Apollo 8 photography, an article written anonymously for the journal  Nature, mentions what the author thought were six of the most important images from the mission. The Earthrise image is not among those six. 56 This may be at least one early indication that the “special correspondent” who wrote the article, like NASA, spent little time contemplating the long-term emotional potential of an image of Earth rising from around the Moon’s surface in the earliest of publications after the mission. The author focused on the scientific and engineering benefits of astronaut photography. 

Newspapers at least, while prominently featuring  Earthrise, steered public interest toward the photographs, but other stories of the day provided plenty of distraction for those uninterested in the space program. 

Publication of the  Whole Earth image (also referred to as the  Blue Marble) from Apollo 17 likewise spread a single image quickly and broadly. Papers were again constrained by the post-mission development and dissemination process at NASA, so the image only made front pages in time for Christmas Eve 1972, five days after the command module and crew landed safely in the Pacific Ocean. Contemporary articles on the topic of the image’s release nearly universally proclaim its instant worldwide popularity thanks to publication on nearly every newspaper front page. 57 But while the  New York Times featured it prominently on the front page on December 24, 1972 (Figure 4.9), and the  Boston Globe used its entire front page for 172
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the image on Christmas Day (Figure 4.10), other major U.S. dailies did not print it so obviously, if at all. The  Chicago Tribune placed the photograph, credited to Harrison Schmitt, on their Christmas Eve second page. Similarly, the  Los Angeles Times pushed the image to the third page with no article and flanked by advertising and other news stories on Christmas Eve (Figure 4.11). And while the  Washington Post regularly printed astronaut photographs through the days immediately after the landing and frequently about NASA topics, the  Whole Earth image never appeared on their pages in late 1972. 

Magazines of the day such as  Time,  Life, and  Newsweek paid some attention to the Apollo 17 mission as well, but not to the same extent as early missions. 

Interestingly enough, the mission coincided with publication of the very last regular issue of  Life magazine at the end of 1972. That final cover did not include any photographs, but did feature a large farewell story for Apollo, presumably because stories of human spaceflight and astronauts appeared so frequently and elegantly in  Life issues throughout NASA’s history.  Time also included stories in their two issues immediately following the mission’s end, but did not feature  Whole Earth or Apollo 17 on a front cover. The December 11  Life issue that year had a caricature of Miami Dolphins head coach Don Shula on the cover, and a call out to a story about the end of Apollo in the cover’s upper right corner.  Time issues through the end of 1972 and into early January of 1973 focused cover stories on things ranging from skiing to Marlon Brando’s latest film. 58 Similarly, the mission and photograph lost out to cover stories in  Newsweek, which focused its mid-December through early January cover stories on the topics of crime, an Episcopal bishop, Henry Kissinger, and coping with depression. The crime issue of December 18, 1972, featured a similar story to that of  Time’s December 11 issue, celebrating the end of Apollo, but additional issues featured still images taken from television coverage and not Whole Earth (December 26, 1972). 59

The appearance of the  Whole Earth image in deeper newspaper pages meant that different stories and photographs took precedence on front pages around the country. The ongoing Vietnam War continued to take up space, though coincident with Apollo 17 was word about a temporary halt to bombing Hanoi by U.S. forces for the Christmas holiday followed by intense bombing for multiple days that brought the North Vietnamese back to the table for peace talks. Major news also included daily updates on the medical condition of former President Harry Truman, who would pass away on December 26, discovery of plane crash victims who resorted to the afterLife of astronaut photography
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Figure 4.9.  New York Times, front page, December 24, 1972 (From the  New York Times. 

© 1972 The New York Times Company. All rights reserved. Used under license). 



Figure 4.10.  Boston Globe, front page, December 25, 1972 (From the  Boston Globe. © 1972 

Boston Globe Media Partners. All rights reserved. Used under license). 



Figure 4.11.   Los Angeles Times, page 3, December 24, 1972 (Copyright © 1972,  Los Angeles Times. Used with permission). 

cannibalism in the Andes Mountains, and a 6.2 magnitude earthquake that struck Managua, Philippines. After five previously successful missions to the lunar surface and one near-disaster, perhaps NASA images and stories no longer elicited the same emotional reactions they did during the triumphal moments of Apollo missions 8 and 11: the shine of human spaceflight had worn off. Therefore, while research material for scientists and engineers skyrocketed following the excitement of the early lunar missions, newspapers began treating NASA human flights as a worthy pursuit for stories only when passing significant landmarks. Since publishers especially considered events only in the short term, looking at the context of the image provides a sense of what else meant something to people at the time. Scholarship that considers this period broadly tends to ignore space exploration as part of the social, economic, and political landscape despite its ubiquity in mass media. 

ONGOING REACTIONS

Despite a relatively rapid drop in front page attention paid to human spaceflight between Apollo missions 8 and 17, astronaut-captured photographs made a lasting impression on public memory and represent some of most instantly recognizable and beloved images of the twentieth century. While novelists, artists, and cartoon-ists imagined a visual future for humans leading up to and through the beginning of Space Age, astronauts brought home images for us to participate virtually and visually in their journeys. Ideas about space travel, our world, and the Moon took shape through the lenses of astronauts, and then on the pages of newspapers, magazines, and publications that reached around the world to spread positive impressions of NASA’s exploration efforts. The penetration of these images into our collective memory not only serves as a testament to the beauty of our environment, but also reminds us of the turn toward an ever-increasing visual culture during the 1960s. 

Rarely, if at all, have historians included the details or even general facts about the space program in survey histories of the 1960s. Most major works barely make note in accompanying timelines of the seminal moments of say John Glenn’s Project Mercury flight or Neil Armstrong’s steps on the lunar surface during Apollo 11. 60 

Issues of technological development, political wrangling, or the larger cultural significance of spaceflight are left to specialist historians to examine, and then relate to the larger historical narrative. So despite the tremendous reach of astronaut the afterLife of astronaut photography
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photography through publications and reuse in other media, and its ongoing role as a touchstone for public memory of the early NASA human spaceflight program, it never received more than a passing appearance as an illustration in survey scholarship on the Cold War. 

Worth consideration is how the use of color or black-and-white film altered conceptions of features seen in astronaut images. Media formats such as magazines and indexical catalogs offered some exposure to full color photography, but the public most often saw still photographs by astronauts published in black-and-white as part of newspaper mission coverage. Magazine subscribers for  Time,  Life, and Newsweek benefited from regular large, multipage color spreads of selected images and narratives about the missions. 61 Special editions of these magazines featuring even more photographs were certainly popular with nonsubscribers at newsstands and in grocery stores as mementos of the events. When it came to the Moon, however, photographing in black-and-white had more to do with scientific needs than engineering or public uses. 62 Printed black-and-white photographs and poorly color corrected stills may have unintentionally fostered misconceptions about the actual color of the Moon. In different recordings, lunar astronauts described the color of the Moon as varying from tan to a dark gray depending on Sun angles. 63 

The composition of dark lunar dust and rocks, reflective of the Sun’s light, tends to contain more glass particles containing iron, giving lunar regolith a brown or rust-colored appearance, and making it magnetic. 64 Unless casual viewers read additional materials, though, the impression left of the Moon was a very bland, bleak, and colorless one indeed based on cursory viewings of photographs. 

How then would such an impression of the Moon, plainly seen in prints in newspapers and from the early black-and-white television cameras used during the lunar missions, negatively influence what appeared to be a very popular and exciting national initiative? While even the ability to use television and still cameras in such harsh and cramped places was a technological triumph, their products did little to sell space as vibrant and welcoming. In truth, the Earth came off as beautiful and fragile and the Moon dull and desolate. Nothing about astronaut photographs could change how the mood of American society would influence interpretations of the images, and come to understand them within the context of events of the time. 

These images represent a brief, symbolic, shining moment in time when humanity achieved something spectacular. Neither the journey nor the destination was attractive enough to keep public attention focused on the Moon as more than a place we 178
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once went. 65 The ultimate reality of Apollo could be that the Earth and places that lay beyond our Moon, seen in spectacular images taken by robotic explorers and space telescopes, would be the real objects of attention for NASA. 

Several instances, however, are worthy of note where astronaut photographs inspired the creation of artwork, public art displays, and other public presentations, although these impressions were not commonplace or accessible to very many at the time. Syndicated opinion pieces and books like Norman Mailer’s  Of  a  Fire on the Moon were widely available in addition to news broadcasts and other media products that directed attention at perceived problems with flying people to the Moon or questioned its value in comparison to terrestrial concerns. 66 While these pieces largely reflect broadly upon actions taken by NASA, there is significant evidence of contemporary recognition of how astronaut photography influenced ideas about the Earth, the Moon, and ourselves. Anne Collins Goodyear reflected on NASA’s adoption of an art program early in its life in her dissertation and resulting book chapter, “NASA and the Political Economy of Art, 1962–1974.” 67 Artists frequently drew inspiration from Apollo photographs, especially as seen in works by Angela Manno ( Home, Figure 4.12), Derman Uzunoglu ( Earth Rise, Figure 4.13), and Robert Shore ( Lunar Confrontation, Figure 4.14), which all now reside in the collection of the Smithsonian’s National Air and Space Museum. Even before Apollo’s end, scholars and artists recognized this connection and the expectation that visuals from the space program would continue to inspire artists for years to come. 68

In addition to those standalone pieces, some photographs provided inspiration for larger artistic works in public spaces. In the 1970s, Drexel University in Philadelphia, PA, installed a mosaic representation of an Apollo 11  Earthrise image at the entrance to their Newman Center building, which was removed when it became the Marks Intercultural Center in 2010 (Figure 4.15). 69 Robert McCall, who painted conceptual art for the movie  2001, made a career out of imagining and reimaging the known and unknown in space. While it is not a literal interpretation of an astronaut photograph, McCall’s mural  The Space Mural—A Cosmic View, painted in place by the artist for the opening of the National Air and Space Museum in July 1976, represents visual elements of the Apollo lunar experience and space sciences (Figure 4.16). Such elaborate works are rare and do not typically exist outside museums and NASA facilities, so impressions made on viewers occur only in environments already attracting a self-selected audience of those interested in spaceflight. But the scarcity of large public displays such as these shows, to some the afterLife of astronaut photography
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Figure 4.12.   Home by Angela Manno, batik and color xerography, 1985, NASM Cat. 

#A20030012000 (Angela Manno). 

Figure 4.13.  Earth Rise  by Derman Uzunoglu, acrylic on canvas, 1974, NASM Cat. 

#A19760076000 (Smithsonian National Air and Space Museum)



Figure 4.14.  Lunar Confrontation  by Robert Shore, oil on masonite panel, 1970, NASM 

Cat. #A19760332000 (Smithsonian National Air and Space Museum). 









Figure 4.15.  Mosaic representation of  Earthrise image, Newman Center, Drexel University, removed 2010 (Drexel University Archives; I. George Bilyk). 

Figure 4.16.  Th e Space Mural—A Cosmic View, painted by Robert McCall, 1976, NASM 

Catalog Cat. #A19780181000 (Smithsonian National Air and Space Museum). 

degree perhaps, that while space artwork and photography have tremendous appeal to a public audience in small personalized settings, there may not be a place for human spaceflight in large public settings not directly related to spaceflight. 

While some were inspired to the point of creating artwork, others saw those photographs as information and messages for motivating a movement. Members of the environmental movement rejected the frontier and imperial overtones of the images in favor of a more thoughtful approach to understanding the Moon-Earth relationship. Recent historical scholarship by Robert Poole and Neil Maher on the meaning of Apollo photographs to intellectual and environmentalist conceptions of Earth contribute to our understanding of images as tools for shaping philosophical and political beliefs. These images, and what it took to acquire them, affected American culture in profound ways, both answering and provoking questions about our place in the universe and our care of “spaceship Earth.” 70 Maher makes a particularly salient case for where the NASA narrative of this period overlapped with other political and cultural movements, and uses  Whole Earth as a case study of the often oversimplified understanding of the relationship between the environmental movement and the actions of the space agency. 71 What lies beyond the horizon in Earthrise is our home planet, and seeing this sight for the first time through astronaut eyes gave social commentators like Anne Morrow Lindbergh reason to ponder the fragility of our floating blue orb. For geographers as well, seeing the Earth from great distances gave them an avenue for conceptualizing how we understand the Earth in physical terms. Geographer Denis Cosgrove observed that “They [Apollo photographs] have been enormously significant however in altering the shape of contemporary geographical imagination.” 72 Conceiving anew our view of the physical Earth coincides with the reconsideration given to the well-being of the planet. 

My contention regarding the space agency’s use of photography generally aligns with Kim McQuaid’s statement that “From NASA’s formative years, it had consistently mishandled opportunities to increase its political support by providing practical and understandable Earthly services to citizens and taxpayers.” 73 By missing an opportunity to work collaboratively or at least transparently with environmentalists and taxpayers with Earth photography, whether from satellites or on human missions, NASA moved away consciously and publicly from ideas about Earth in favor of continued exploration outward. Other evidence also suggests that top administrators in NASA, Hugh Dryden in this case, rejected vigorously the idea of including Earth photography on human spaceflight missions. Despite the the afterLife of astronaut photography

183

obvious political implications of the use of  Earthrise as an image of a triumphant American project, this moment also signaled NASA’s passivity toward the opportunity to fuel Earth research during the formative years of climatological studies. 

While astronauts and scientists continued working on Earth-focused imaging, administrators made little attempt to make a firm statement about such observations, perhaps to avoid the politics. That all changed, however, when exploration goals set for NASA by Presidents Eisenhower and Kennedy turned more abstract, this lead to projects aimed to use up remaining Apollo hardware (Skylab and the Apollo Soyuz Test Project). The seeming extravagance of lunar voyages gave a pragmatic appeal to supposedly more affordable orbital missions using a reusable space truck that turned attention back toward a more attainable and understandable Earth environment. 

Understanding meaning in the case of  Earthrise and other astronaut photographs involves acknowledging the multiplicity of meanings possible when NASA released images to the public with little context and supporting information. When picked up by the press, social commentators, and others, an image’s popularity skyrocketed, and people found their own meanings within the codes embedded in the visual. Public reception was and continues to be very positive for images that astronauts captured, and which are perhaps some of the greatest products of human spaceflight. When asked what he thought his most significant contribution to the space program was, astronaut and  Earthrise photographer Bill Anders modestly admitted, “Maybe taking that picture which had a lot of ecological and philosophical impact at the time.” 74 Even the photographer himself understood the historical significance and long-term influence of our scientific and cultural perspectives on the Apollo program, perhaps better than NASA itself. 

184

 THROUGH ASTRONAUT EYES

EPILOGUE

Continuing Resonance

 “People who go to these frontiers want to share the experience, they want to record data to record the knowledge from the frontier, and photography is a great medium in which to do this.” 

 —Dr. Donald Pettit, astronaut, photographer, and  

 chemical engineer, Luminance Conference 2012

In the fall of 2008, I traveled to the Kennedy Space Center with colleagues on a team creating a new exhibition,  Moving Beyond Earth. Our topic, making low-earth orbit a permanent place to live and work starting with the Space Shuttle, made the space center an excellent reference point for things never before examined in our museum. The diverse spaceflight workforce, decision-making in spacecraft design, and reusable technology were on our minds during a guided tour of the processing building for the orbiter  Discovery, a ride up the launch pad elevator to the white room and the open hatch of  Atlantis, and a walk around the ISS equipment facility. 

These opportunities gave us unforgettable first-person views of all the hardware it takes to keep the United States in space. 

During our tour of the ISS facility, we saw payloads being prepared for launch, and the huge containers used to transport and load them into the Space Shuttle. 

One of those payloads caught my eye, something called the cupola (Figure Epi. 1). 

I had heard of it not only for its  Star Wars-like configuration of windows, but also because this was to be an almost entirely experiential space, meant to give astronauts 185



unfettered views of Earth with one round central and six trapezoidal surrounding windows. 1 But at the time, it was unclear if the unit would ever go into space at all. 

The lead exhibition curator, Dr. Valerie Neal, commented on my excitement over photographs of the cupola. She told our group that expectations inside NASA at the time were that in the post- Columbia tragedy climate of caution, payloads going to the ISS were streamlined to only those necessary for science and servicing. We were all sad to hear that this amazing ISS attachment might never move past the spot where we saw it in Florida. 

Learning about this decision reinforced my sense of NASA’s uses of and expectations for photography. What mattered was scientific research and not the potential for visual rhetoric to create emotional experiences related to seeing Earth and space. The post-Apol o era of human spaceflight has been marked by an attitude of “what have you done for me lately” in terms of payloads released, science results, and real-world benefits of spaceflight. Construction of the ISS fell into that same category, with only the disruption to assembly caused by the loss of  Columbia on a science mission in 2003. Nevertheless, despite over four years of delays fol owing the completion of the cupola in 2005 by Italian subcontractors, NASA confirmed that the cupola would Figure Epi. 1. Astronaut Dan Burbank, commander of the Expedition 30 crew, looks out the cupola windows, April 21, 2012, ISS030-E-270467 (NASA). 
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Figure Epi. 2. Each STS-131 crewmember “stands” in one of the angled cupola windows, April 14, 2010, S131-E-010051 (NASA). 

indeed fly to the ISS. Once instal ed during STS-130 in early 2010, it quickly became a gathering place for astronauts and frequent location for crew portraits (Figure Epi. 

2). It also gave astronauts interested in photography a platform for documenting Earth, natural phenomena, and their work from the unique vantage point of 350 

kilometers (220 miles) altitude. The availability of such a perspective brings the story of handheld astronaut photography full circle from the tentative experimentation on the flight of John Glenn in 1962 to the work of the latest ISS crews today. 

AFTER APOLLO

From the first orbital flight through trips to the Moon to orbiting Earth daily, astronaut photography fundamentally shaped how we see and understand space, spaceflight technology, and astronaut life. The end of the Apollo program was far from the end of when its images could affect people. The volume of photographic continuing resonance
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work on Apollo 17 signified an exponential increase of still frames returned. 

Afterward, astronaut photographs turned exclusively to near-Earth photography with orbital stays starting with the Skylab Orbital Workshop. The vantage point of orbit, be it from Skylab, the Space Shuttle, or ISS, did not eliminate opportunities for astronomical or geological photography, but refocused them on the Sun and Earth. The emergence of remote sensing, weather, and other satellites and telescopes removed the vast majority of mapping and scientific photography from the bailiwick of astronauts, allowing them to train their cameras on more targets of opportunity. Thanks to additional storage space on bigger spacecraft, astronauts were virtually unconstrained by the amount of film available. After digital cameras came into use in the late 1990s and exclusively with the operational phase of the ISS 

in the early 2000s, they were restrained only by the amount of electronic storage space or download capacity from the station to Earth. 

Recalling the heroic age of human spaceflight today falls largely on the whims of the media, as seen in celebrations of the Apollo 11 fiftieth anniversary in 2019. 

But others affected by the images and experiences of that period make their own connections to the visual culture through art, presentations, and verbal recollections. For his part, Alan Bean was the only astronaut of the early program who made a living off what he saw during his time in space. While he took art lessons before his Apol o 12 flight, he spent time after his astronaut retirement creating real and imaginative views of that period with oils on canvas (always including a trace of what he claimed to be a little Moon dust from a patch he wore on his lunar spacesuit). His catalog of original paintings numbers in the hundreds, and lithographic reproductions are available widely online and in specialty space-related stores. The printed catalog of an exhibition of his works,  Painting Apollo, shows his continued interest in commemorating his experiences and those of his fellow astronauts, and providing the public with a first-person interpretation of the spaceflight experience. 

Though only sometimes based strictly on photographs taken during missions, his work played on popular ideas of the heroic but never questioned the value of the early human spaceflight program. 

A more diverse and experienced set of astronauts emerged after Bean’s time. 

Astronauts rode on spacecraft capable of carrying up to eight passengers at a time. 

The Space Shuttle, which NASA deemed a utility truck for launching satellites and other payloads into orbit in its early years, became an intermittent orbital station for astronaut photography. NASA extended imaging duties to include shooting 188
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films that benefited commercial outlets, using precious training and on-orbit time for such ventures as movies using IMAX equipment. 2 Not only did astronauts continue as still photographer surrogates, but they became trained proxies for cinematographers. The limited amount of 70mm IMAX film carried to space in storage lockers meant that directors and cinematographers planned virtually every second of film use. Toni Myers, writer or director of most of the NASA series of IMAX movies, commented that the astronauts were so well trained and captured such stunning footage that barely a frame of what was captured over 24 flights went unused for the six movies they made with NASA cooperation. 3 Unlike the days of NASA leadership having to beg astronauts to carry out live television broadcasts, shuttle astronauts willingly participated in creating stunning visual representations for gigantic screens that put people closer to the feeling of spaceflight than ever before. 

Just like astronauts during the first decade of human spaceflight at NASA, some shuttle and space station crewmembers enjoyed and focused on photographic tasks more than others. Neurologist Roberta Bondar, the first female Canadian astronaut, flew to space in 1992 on the Space Shuttle and parlayed her passion for photography into a post-astronaut career in photography. 4 Space tourist Richard Garriott undertook a massive photographic project during his eleven-day stay on the ISS. Garriott’s father, Skylab and shuttle astronaut Owen Garriott, photographed a series of locations on Earth during his fifty-nine days of the second Skylab mission. His son attempted to capture the exact same locations as part of the Windows on Earth project to show the dramatic change in its surface during the intervening thirty-five years. 5 These examples show how an interest in photography could collect useful information, but not necessarily as an artistic endeavor. 

Only toward the end of the Space Shuttle program did any obvious plans arise to have astronauts spend more than a passing moment considering the same issues as professional art photographers. A project between art photographer Michael Soluri and the crew of the last Hubble servicing mission, STS-125, brought art and photography very close to merging. 6 Soluri proposed photographing their training, shooting a series of portraits of the crew and training staff in the common and uncommon settings around NASA facilities. At the request of mission commander Scott Altman, he also taught the crew about considering image composition, to see more than just information but a representation of the experience. The results were spectacular, with a self-portrait by astrophysicist and amateur photographer John continuing resonance
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Figure Epi. 3. Astronaut John Grunsfeld photographed his reflection in the side of the Hubble Space Telescope, May 18, 2009, S125-E-010077 (NASA). 

Figure Epi. 4.  Astronaut Donald Pettit 

positioned inside the cupola and sur-

rounded by camera equipment, June 10, 

2012, ISS031-E-112469 (NASA). 

Grunsfeld showing the great potential for astronauts to develop as artists with the camera (Figure Epi. 3). That training in photographic techniques resulted in their mission presenting a perspective not typically taken to space by astronauts. 

An astronaut with an artist’s eye, technical expertise, and uncommon ingenuity broke down the wall between being a proxy to being a legitimate photographer. 

Two-time ISS resident Donald Pettit capitalized on his time and the prime Earth viewing location of the cupola more than anyone has so far (Figure Epi. 4). For his second mission, Expedition 30/31 in 2012, he used a mounting system inside the cupola for up to seven cameras to shoot simultaneous still photographs to create a stream of images to run like a high-resolution video of the aurora and weather patterns. 7 Pettit lectures about his experience and photography, describing the cupola as one of the most unique and meaningful facilities on the ISS. 8 Much like astronaut-artist Alan Bean, Pettit took an active role in sharing life in space through an astronaut’s eyes thanks to camera equipment. 

The visual products of our proxies in space, going back to John Glenn, continue to resonate with the same audiences NASA wanted to reach when the images first returned from spaceflights. Perhaps in this age of rapid digital reproduction, the most iconic of astronaut photographs appear in hundreds if not thousands of online presentations. Those who take up a particular space-related cause, just like Stewart Brand and his push for a whole Earth image, regularly use astronaut photographs to illustrate their points. NASA feeds this interest with their own websites dedicated to astronaut Earth photographs. 9  An Inconvenient Truth featured interpretations of  Earthrise and  Whole Earth, images that became touchstones of Apollo in our collective memory as demonstrative of the fragile and pure Earth photographed by the heroes of Al Gore’s and so many of his generation. 

Gore was far from the only public figure of his generation to look back fondly on early human spaceflight for inspiration and meaning. Dr. Neil deGrasse Tyson, director of the Hayden Planetarium at the American Museum of Natural History in New York City, speaks about the influence of  Earthrise on his own life, the trajectory of spacefaring, and our culture. About halfway through his keynote address from the twenty-eighth annual National Space Symposium in 2012, he commented on the Apollo 8 mission, its place within the story of 1968, and the image that he says changed forever the way people look at Earth. Tyson stated: “There was Earth, seen not as the mapmaker would have you identify it. No, the countries were not color coded with boundaries. It was seen as nature intended it to be viewed. Oceans, continuing resonance
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land, clouds. We went to the Moon, and we discovered Earth. I claim we discovered Earth for the first time.” 10 His lifelong passion for spaceflight, astronomy, and science fiction resonates among the space enthusiast community, but his personable style allows his words to appeal broadly. Tyson’s commentary often goes viral, and this small segment about Apollo 8 became the core of a campaign by NASA and space enthusiasts to reinvigorate support for spaceflight. 11 As was true in the 1960s, however, concerns over economic stability, national security, and social welfare seem to have drowned out voices in favor of a strong spaceflight program. 

Where NASA finds the most success now with images are not those released from astronaut handheld cameras, but rather from those remotely operated from Earth. The popularity of the Hubble Space Telescope and a series of rovers on Mars indicate a revived enthusiasm for space exploration, but perhaps not one that involves the same risks as using humans as the source of image collection. 

Extending our vision to other planets, solar systems, and galaxies continues a legacy of imaging that goes back to NASA’s beginning, but with an abstract person (or set of people in these cases) behind the controls of the process, we cannot imagine ourselves in the shoes of a photographer. An analysis comparing astronaut photography to the incredible popularity of Hubble and rover photographs would be informative, especially regarding the cultural attachment created between the public and these robotic proxy observers. The subject, however, requires additional research not part of the line of inquiry laid out here. 

CONCLUDING THOUGHTS

We remember the Space Race of the 1960s as a series of dramatic successes and some failures, events seen around the world on television and the front pages of newspapers and magazines, and duplicated on websites and publications today as reminders of a heroic age of spaceflight. While millions watched from afar and hundreds of thousands took part in making those moments possible, only a handful of people rode rockets into space and served as proxies for the professionals and public left behind. What astronauts returned to Earth as representations of their experience, all of the textual and visual information on which we base our understanding of life off this planet, continues to serve American culture as a source of pride and wonder at those achievements. 
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 THROUGH ASTRONAUT EYES

Looking to exploration as a source of understanding in our culture goes back to the earliest recorded ventures to unknown parts of the world. With the availability of cameras and photographers to document the landscape, expedition leaders gave supporters evidence of development potential and the public truthful representations of places they could not travel to themselves. For each of these projects, common themes bound the visual depictions and similar characteristics carried through a century of human movement into unknown places. Those people selected to photograph earlier expeditions on Earth were trained professionals, well prepared with their own ideas about what audiences should see of extreme environments. Astronauts came from the ranks of test pilots, and later scientists, rarely bringing any experience with cameras with them to NASA. As our surrogates in space, only the best training and equipment would suffice for their trips to orbit and the Moon. The images astronauts returned more than satisfied the needs of most audiences. After passing through successive filters of managers, public affairs specialists, and the media, the photographs provided the public and our collective memory with icons of the Space Age. Those photographs became part of our visual lexicon of spaceflight, appearing in the most widely circulated publications of the time, and thousands of publications and websites since then. Although space images have been ignored by historians of the 1960s, the instant recognition of the stories contained in these iconic images compelled this study, an attempt to contextualize astronaut photography in a wider historical narrative. 

When looking at photographs taken with a Hasselblad camera by the first handful of humans to fly into space, one might notice parts of Earth or the Moon never noticed before with incredible clarity. Most of those images, in their original run and in recent incarnations when digitized for mass consumption, rarely saw the light of day beyond more than a few hundred scientists’ eyes. This means the bulk of the photographic work of astronauts meant relatively little as a contribution to collective memory of the early human spaceflight program. With images as their most significant contribution to the public understanding of what space feels and looks like, astronauts willingly took up the challenge of fulfilling the needs of virtually every person on the planet, serving as our eyes in space. Considering astronauts did this with the world observing their every move, their photographs cannot be considered as any less than sublime. 
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EPILOGUE: CONTINUING RESONANCE

1.  Other than the expansive views of Earth offered by this configuration, its location on the ISS positions it for a visual line of sight for operating the remote manipulator system (Canadarm2) during the approach and docking of resupply spacecraft. 
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Archival and Bibliographic Sources

ARCHIVAL SOURCES

The age of digital archives made research for this book far more efficient than that of my space history predecessors. While in-person visits were required for the NASA archives at UHCL and NARA Fort Worth, they were guided by search tools on each location’s website. Websites listed here are nontraditional archives in terms of their collecting documentation relevant to specific projects, but their interest in saving such documents places them solidly within the category of digital archives. 

This book depended on both textual and visual source material, and the online resources for images were invaluable as the photos were often supplemented by additional reports elsewhere on those websites. NASA’s own image search engines have changed at least three times throughout the writing of this text, so only the websites available upon completion of this manuscript are cited here. 

Apollo Flight Journal, David Woods, NASA Headquarters History Office, Washington, D.C. 

(https://history.nasa.gov/afj/index.html). 

Apollo Image Atlas, Regional Planetary Image Facility, Lunar and Planetary Institute, Houston, TX (https://www.lpi.usra.edu/resources/apollo). 

Apollo Lunar Surface Journal, Eric M. Jones and Ken Glover, NASA Headquarters History Office, Washington, D.C. (https://www.hq.nasa.gov/alsj). 

Gateway to Astronaut Photography of Earth, International Space Station and Earth Science and Remote Sensing Unit, NASA Johnson Space Center, Houston, TX (https://eol.jsc 

.nasa.gov). 

Johnson Space Center History Collection, University of Houston, Clear Lake Archives, Clear Lake, TX (https://historycollection.jsc.nasa.gov/JSCHistoryPortal/history/history 

_collection.htm). 
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Johnson Space Center Oral History Project, Johnson Space Center History Office, Houston, TX (https://historycollection.jsc.nasa.gov/JSCHistoryPortal/history/oral_histories 

/oral_histories.htm). 

March to the Moon, NASA Johnson Space Center with Arizona State University, Houston, TX, and Tempe, AZ (http://tothemoon.ser.asu.edu). 

NASA Historical Research Collection, NASA Headquarters, Washington, D.C. 

NASA Image and Video Library, NASA Marshall Spaceflight Center, Huntsville, AL (https://

images.nasa.gov). 

NASA Technical Reports Server (NTRS), STI Program, NASA Langley Research Center, Hampton, VA (https://ntrs.nasa.gov). 

National Archives and Records Administration, Record Group 255, Fort Worth Federal Records Center, Fort Worth, TX. 
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