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Prospecting the World: Landsat and 
the Search for Minerals in Space Age 
Globalization

Megan Black

In 1977 an American satellite, Landsat 2, helped Chevron Oil Company discover a vast 
petroleum reserve and set the stage for the first onshore oil well in Sudan. A joint venture 
of the National Aeronautics and Space Administration (nasa) and the U.S. Depart-
ment of the Interior, the Landsat program provided a planetary view of the earth and its 
natural resources. These satellites floated freely across national borders because of inter-
national agreements that allowed space-based objects to orbit in the upper atmosphere. 
Nations under surveillance could purchase Landsat program images from the U.S. gov-
ernment, often through the U.S. Agency for International Development (usaid). Private 
companies, such as Chevron, could also purchase images, and did so. Chevron acquired 
images of Sudan as part of exploratory efforts that led to the discovery of 120,000 square 
miles of petroleum-rich land. The wells drilled in that area produced upward of 12,300 
barrels per day for the oil company and helped catalyze a “black gold” rush in Sudan. In 
nations across the so-called Third World, similar economic and ecological transforma-
tions were underway, as U.S. government officials and private companies used Landsat 
images to identify untapped minerals and other natural resources under the auspices of 
international development. Third World leaders, in turn, debated the technology, with 
some offering support for the Landsat program and others charging that it constituted an 
“infringement on their own sovereign slice of earth.”1

At stake in the two-thousand-pound satellite, as such concerns made clear, was the 
very nature of territorial sovereignty in a new era of globalization. However, the Landsat 
program and the earth resource satellite agenda from which it derived have fallen from 
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1 Charles K. Paul to William M. Feldman, “Remote Sensing and Global Petroleum Reserves,” June 5, 1980, 
“Chronological File—Paul and Withington” folder, box 1, Records of the Agency for International Development 
(National Archives, College Park, Md.); Paul to Merril Conitz, “Remote Sensing Oil Discovery in Sudan,” June 2, 
1980, ibid. U.S.-based actors operating in a Cold War context referred to nations participating in international de-
velopment most often as “underdeveloped,” “poor,” and “Third World,” itself a category mobilized by decolonizing 
nations forging a “third way” or nonalignment movement. I use these actors’ categories. I also make sparing use of 
preferred analytic categories, such as “decolonizing” and “global South.” For the “sovereign slice of earth” quotation, 
see “Speech of President Ferdinand Marcos at the Opening Ceremony of the Twelfth International Symposium on 
Remote Sensing of the Environment,” April 20, 1978, “12th International Symposium Remote Sensing of Environ-
ment, April 20–26” folder, box 2, Records of the Agency for International Development.
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popular and historical view. Historians who analyze the Landsat agenda often frame it 
as an outsized vision for global land management that fell short of nasa’s other prestige 
programming, such as manned space flight and other space-based objects. Compared to 
communications satellites, for example, which are renowned for their part in connecting 
a “global village,” earth resource satellites such as Landsat 2 were not the truly commer-
cial technology that the space bureaucracy hoped. Scholarship that does take the Landsat 
program seriously frequently singles out its contributions to environmental sciences. Neil 
Maher, for example, has recently shed light on the program’s role in helping localize con-
trol over environmental planning in developing nations, a consequence of an American 
agenda to use satellites to rebuild national credibility in the Third World in the context 
of the War in Vietnam. Today, the Landsat program’s modest legacy is tied to such envi-
ronmental contributions, particularly its recent role in tracking patterns related to climate 
change.2 

This article argues that, despite its low profile and environmental legacy, the Landsat 
program helped make earthbound minerals pliable to what I call “space age globaliza-
tion,” a period when humanity’s giant leap into outer space created important new path-
ways for transnational flows. Space exploration had long ignited debates about globaliza-
tion; the United States and the Soviet Union, for example, sparred throughout the Cold 
War over the terms of border crossings and sovereign rights, leading to the framework 
establishing “open skies,” the idea that space was a common heritage to be shared by all. 

Yet the Landsat program released geological knowledge from territorial constraints on 
an unprecedented scale—a fracture that helped spur the flow of minerals across borders. 
Minerals are often portrayed as obstacles to globalization, an assumption reinforced by 
well-known accounts of the raw-material shortages of World War I, resource scarcity pan-
ics of the postwar era, and energy crises of the 1970s. The associated metaphors, includ-
ing “bottlenecks” and “chokepoints,” signal widespread faith in the rigidity of borders to 
minerals. Indeed, American decision makers and private interests in the 1960s and 1970s 
did face physical and political obstacles to bringing minerals into global circulation. On 

2 Roger D. Launius, “Compelling Rationales for Spaceflight? History and the Search for Relevance,” in Critical 
Issues in the History of Spaceflight, ed. Steven J. Dick and Roger D. Launius (Washington, 2006), 37–72, esp. 55. 
On satellites’ ability to facilitate global interconnection, see Marshall McLuhan and Bruce R. Powers, The Global 
Village: Transformations in World Life and Media in the Twenty-First Century (Oxford, Eng., 1989); and Hugh R. 
Slotten, “Satellite Communications, Globalization, and the Cold War,” Technology and Culture, 43 (April 2002), 
315–50, esp. 315. The Landsat program encompasses many different iterations of what historical actors frequently 
called the earth resources satellite agenda from the mid-1960s to the end of the program’s experimental phase in 
1979. The agenda was known as the Earth Resources Observation Satellite (eros) from 1966 to 1970, the Earth Re-
sources Technology Satellite (erts) from 1970 to 1975, and Landsat since 1975. During the program’s experimental 
phase, the first satellite launched in 1972 was Landsat 1, followed by Landsat 2 in 1975, and Landsat 3 in 1978. 
Throughout this article, I use “Landsat” interchangeably with “Landsat program” and refer specifically to a program 
satellite by name when appropriate. For the definitive account of the Landsat agenda, see Pamela E. Mack, Viewing 
the Earth: The Social Construction of the Landsat Satellite System (Cambridge, Mass., 1990). For an environmental 
history of the Landsat program in relation to Cold War détente, see Neil M. Maher, Apollo in the Age of Aquarius 
(Cambridge, Mass., 2017), 74–91. For other scholarly analyses of the Landsat program, see Gerald B. Thomas, 
“Analyzing Environmental Policy Change: U.S. Landsat Policy, 1964–1998” (Ph.D. diss., Colorado State Univer-
sity, 1998); and Dorothy Harper, Eye in the Sky: Introduction to Remote Sensing (Montreal, 1976). For a new history 
of the Landsat program and its commercialization and role in agricultural development at home and abroad, see 
Brian Jirout, “One Space Age Development for the World: The American Landsat Civil Remote Sensing Program 
in Use, 1964–2014” (Ph.D. diss., Georgia Institute of Technology, 2016). The role of the Landsat program is down-
played in relation to other important programs in histories of space. See Walter A. McDougall, . . . the Heavens and 
the Earth: A Political History of the Space Age (New York, 1985); Launius, “Compelling Rationales for Spaceflight?,” 
55–57; Audra J. Wolfe, Competing with the Soviets: Science, Technology, and the State in Cold War America (Baltimore, 
2013); and Asif A. Siddiqi, The Soviet Space Race with Apollo (Gainesville, 2003).
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a physical level, they struggled to access mineral-rich interiors in “remote” areas across 
the decolonizing world, an effect of rough terrain and supposed failures of infrastructure. 
At the political level, those trying to circulate minerals globally met increasing resistance 
from many Third World leaders, who militated against the interference of Western na-
tions in their affairs. Minerals had become a vital symbol of foreign exploitation and local 
resistance, as decolonizing nations sought to bolster sovereignty over resources through 
appeals to the United Nations (un), expropriation of foreign-owned properties, and coali-
tion building such as the Organization of Petroleum Exporting Countries (opec). Hop-
ing to reduce such earthly friction to the flow of minerals, U.S. officials, including ge-
ologists and a founding father of modernization, Walt W. Rostow, turned to outer space. 
Satellites, they hoped, would be a vehicle—and space would be a new and resistance-free 
pathway—to convey the United States farther into the mineral reserves of Latin America, 
Africa, and Asia.3

The Landsat program was not an agent but a tool. However, decisions made about its 
management structure and technological features in the 1960s and 1970s patterned what 
I call “asymmetrical prospects” resulting from its usage. The planners of the program in-
stituted a system of uneven access to satellite prospecting from outer space, which cre-
ated unequal opportunities for future social, economic, or environmental gain from the 
satellite’s data. These asymmetries in a tool meant to prospect the world emerged from 

3 An unwieldy term, globalization encompasses the flow of people, goods, money, and ideas across increasingly 
permeable national borders—a process that has accentuated historical periods spanning the long arc of Western mo-
dernity from the Atlantic world and the Gilded Age to the more recent late twentieth-century moment marked by 
flexible accumulation. See Paul Gilroy, The Black Atlantic: Modernity and Double Consciousness (Cambridge, Mass., 
1993); Kristin L. Hoganson, Consumers’ Imperium: The Global Production of American Domesticity, 1865–1920 
(Chapel Hill, 2007); Saskia Sassen, Losing Control? Sovereignty in an Age of Globalization (New York, 1996); Da-
vid Harvey, The Condition of Postmodernity: An Enquiry into the Origins of Cultural Change (Oxford, Eng., 1989); 
and Arjun Appadurai, Modernity at Large: Cultural Dimensions of Globalization (Minneapolis, 1996). In all world-
shrinking epochs, technological innovation was a crucial driving force. Technologies were not destined to yield 
exploitative ends, but scholars have shown how Western actors frequently mobilized technology in service of ex-
pansion at great cost to other societies. See Daniel R. Headrick, The Tools of Empire: Technology and European Impe-
rialism in the Nineteenth Century (Oxford, Eng., 1981); and Michael Adas, Machines as the Measure of Men: Science, 
Technology, and Ideologies of Western Dominance (Ithaca, 1989). On the impact of space exploration on globalized 
communication and transportation, see James A. Vedda, “The Role of Space Development in Globalization,” in 
Societal Impact of Spaceflight, ed. Steven J. Dick and Roger D. Launius (Washington, 2007), 193–205; John Krige, 
Angelina Long Callahan, and Ashok Maharaj, eds., nasa in the World: Fifty Years of International Collaboration in 
Space (New York, 2013); and Bruce Mazlish, The New Global History (New York, 2006). Helen Bury, Eisenhower 
and the Cold War Arms Race: “Open Skies” and the Military-Industrial Complex (London, 2014). Reconnaissance 
satellites drew legitimacy from secret U.S. national fiats that insisted on their importance to national interests. See 
McDougall, . . . the Heavens and the Earth, 186–87. On how the energy crises highlighted tensions between national 
sovereignty, embodied in the realpolitik of presidential administrations in the 1970s, and globalizing forces of finan-
cialization, humanitarianism, and environmentalism, see Daniel J. Sargent, A Superpower Transformed: The Remak-
ing of American Foreign Relations in the 1970s (Oxford, Eng., 2015). On U.S. pursuits of minerals in Third World 
nations, see Daniel Yergin, The Prize: The Epic Quest for Oil, Money, and Power (New York, 1991); David S. Painter, 
Oil and the American Century (Baltimore, 1986); Stephen D. Krasner, Defending the National Interest: Raw Materi-
als Investments and U.S. Foreign Policy (Princeton, 1978); Tyler Priest, Global Gambits: Big Steel and the U.S. Quest 
for Manganese (Westport, 2003); Timothy Mitchell, Carbon Democracy: Political Power in the Age of Oil (New York, 
2011); Christopher R. W. Dietrich, Oil Revolution: Anticolonial Elites, Sovereign Rights, and the Economic Culture 
of Decolonization (Cambridge, Eng., 2017); Sebastian Herbstreuth, Oil and American Identity: A Culture of Depen-
dency and the Impact on U.S. Foreign Policy (London, 2016); Robert Vitalis, America’s Kingdom: Mythmaking on the 
Saudi Oil Frontier (New York, 2009); and Odd Arne Westad, The Global Cold War: The Third World and the Making 
of Our Times (Cambridge, Eng., 2005). Although some studies have portrayed the 1960s, the early planning stages 
of the Landsat program, as a placeholder interval between the material panics of the 1950s and the energy crises of 
the 1970s, in which supply outstripped demand, many U.S. officials and mining firms continued to believe in the 
importance of pursuing and maintaining foreign investments in the face of Third World nationalism. See Alfred E. 
Eckes Jr., The United States and the Global Struggle for Minerals (Austin, 1979), 230.
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and crystallized tensions between the global good and national interest, on the one hand, 
and between economic development and environmental well-being, on the other. Earth 
resources satellite promoters strategically and genuinely sold the satellite as a global in-
heritance, like outer space itself, but they designed the satellite to advance narrow, unilat-
eral interests. As U.S. officials sought to cultivate legitimacy for the project abroad, they 
increasingly presented the Landsat program as a gift to the world that could help alleviate 
poverty through usaid programs in natural resource planning. In Third World nations, 
numerous scientists and politicians welcomed the technology as a national and economic 
boon. However, ambivalence remained. The biggest champions of the agenda were gov-
ernments under the firm hand of repressive dictators (such as Ferdinand Marcos in the 
Philippines, Suharto in Indonesia, and Reza Pahlavi in Iran) who colluded with U.S. 
modernizers in return for compliance with their neoliberal policies. Critics at the time 
observed that the benefits of the satellite program were not distributed to most people. 
Instead, they claimed, the satellite agenda helped advance the interests of the few—the 
United States and industrial and Third World elites—over those of poor foreign nationals 
who were the ostensible targets of aid programs. 

Landsat program boosters also claimed the satellite would enable global environmen-
tal protection, but they centrally sought to intensify resource extraction and, by exten-
sion, its ecological hazards. The environmental vision, advanced by advocates such as 
the renowned conservationist and interior secretary Stewart Udall, often belied nobler 
intentions but also provided ideological moorings to justify the satellite’s border cross-
ing. Officials tapped into the enthusiasm of a growing environmental movement, which 
increasingly called for the subordination of political divisions to transnational action—a 
popular sentiment that historians show was partially sparked by yet another example of 
space photography, “Earthrise,” the touchstone of the Apollo 8 mission. However, some 
U.S. officials overseeing the Landsat agenda were also explicit that conservationist prin-
ciples would not apply to Third World resources on the dubious grounds that underdevel-
oped regions, unlike industrialized nations, had not contributed their share to the world’s 
raw-material base. The proliferation of satellite images of mineral-rich terrains, and the 
national buy-in facilitated by the usaid program, bolstered the extractive operations for 
the world’s largest companies. Multinational mining firms, which purchased satellite data 
far more than any other interest group or foreign nation, collaborated with the usaid 
Landsat program to stimulate energy development outside the opec frame. The intensifi-
cation of extraction, in turn, cut against ecological stability through the well-documented 
damage of invasive strip-mining, carbon emissions, and toxic tailings. Such transforma-
tions, as Rob Nixon reveals, pitted outsiders armed with “official landscape maps” and in-
tent on profits against those living with the long-term effects of the ecological devastation 
that was yielding “slow violence” across the global South.4

4 Emily S. Rosenberg, “Far Out: The Space Age in American Culture,” in Remembering the Space Age: Proceedings 
of the Fiftieth Anniversary Conference, ed. Stephen J. Dick (Washington, 2008), 157–84, esp. 175; Denis Cosgrove, 
“Contested Global Visions: One-World, Whole-Earth, and the Apollo Space Photographs,” Annals of the Association 
of American Geographers, 84 (June 1994), 270–94; Robert Poole, Earthrise: How Man First Saw the Earth (New 
Haven, 2010); Neil Maher, “Shooting the Moon: How nasa Earth Photographs Changed the World,” Environ-
mental History, 9 (July 2004), 526–53; Sheila Jasanoff, “Heaven and Earth: The Politics of Environmental Images,” 
in Earthly Politics: Local and Global in Environmental Governance, ed. Sheila Jasanoff and Marybeth Long Martello 
(Cambridge, Mass., 2004), 31–55. Rob Nixon, Slow Violence and the Environmentalism of the Poor (Cambridge, 
Mass., 2011), 17.
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101Prospecting the World

In this way, American officials and allied corporations used the Landsat program, a tool 
sold as a global and environmental good, to shore up national and economic gain. Third 
World nations, meanwhile, disproportionately lived with the social and environmental 
consequences of those developments. These asymmetries underscored the ambivalence 
among Third World nations toward the Landsat agenda. The mix of enthusiasm and 
skepticism was especially evident in the Twelfth Annual Symposium on Remote Sensing, 
held in Manila, Philippines, in 1978—the first of the international meetings to be held 
in a Third World nation. The events in Manila, which marked a culmination of a Landsat 
agenda oriented toward mineral exploration, revealed disillusionment underlying the ap-
parent optimism for “remote sensing,” the technical framework for gathering data from 
a distance, as some nations became “sensing” states and others became “sensed” states. 
The Landsat program thus raised provocative questions about the nature of agency in a 
new era of resource extraction elevated by the space age. Ultimately, this history reveals 
that new measures would be needed to preserve territorial integrity, as transnational flows 
were elevated beyond physical and political reach. In the context of late twentieth-century 

An image taken from Apollo 8 in 1968, Earthrise became a powerful symbol of the environmental 
movement. Courtesy nasa.
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 globalization, controlling information about resources had become as important as con-
trolling resources. 

Virgin Prospecting Ground Again

The sources of the first satellite in the program were multiple and its development was 
highly contested, but minerals resided at its very core. Pamela Mack’s meticulous account 
of the satellites’ origins in Viewing the Earth carefully details the incremental technical 
innovation, competing bureaucratic objectives, and painstaking congressional negotia-
tions that underscored the launch of the Earth Resources Technology Satellite that would 
be rebranded as Landsat in 1972. This article will not aspire to such a comprehensive ac-
count. Rather, building on Mack’s conclusions and a broader scholarly consensus that 
the Landsat program was spearheaded primarily by geologists, it traces an earthbound 
strand of the program’s genesis to illuminate why and how the first satellites came to 
target minerals so centrally in its formative “experimental” phase from 1972 to 1979. 
Narrowing in on minerals, in turn, allows us to see the shifting foundations of territorial 
sovereignty that the Landsat program incited and symbolized. Why were earth-focused 
geologists rather than stargazing scientists and skyward-building engineers—figures 
more typically associated with nasa endeavors—the key movers of the Landsat agenda? 
What political, economic, and geopolitical ends did these subsoil scientists hope an earth 
resource satellite would serve, and how did this shape its operation?5

In the early 1960s, American geologists working in a constellation of U.S. institutions 
across the globe turned their attentions from the earth’s crust to the celestial void. nasa, 
the research agency devoted to advancing American space activities as part of a Cold War 
competition with the Soviet Union, recruited a host of geologists to develop an under-
standing of lunar geology for the Apollo program to land a man on the moon. These ge-
ologists, based in the Johnson Space Center in Houston, would become key architects of 
the earth resource satellite agenda. One eager new employee, Peter Badgley, a Princeton 
University–trained geologist affiliated with the Colorado School of Mines, catalyzed the 
boomerang of scientific attention from the moon back to the planet. Grounded in a dis-
cipline that sought to unravel natural resource problems on Earth, Badgley believed space 
played a vital if unappreciated role in that effort. This skyward move had clear technologi-
cal precedents. For example, aerial photography had, since World War I, taken surveying 
to the skies. Recent advances in the space race, moreover, lifted the vantage point even 
farther. In the early 1960s, nasa had developed a series of programs to view the earth: 
the TIROS-1 weather satellite to discern cloud patterns, the Gemini spaceflight program 
to acquire space-based photographs of Earth, and the top-secret Corona Project to un-
dertake military reconnaissance in a Cold War context. Badgley’s team began recombin-
ing these technologies—aerial photography and satellites—with others to create a tool 
for remotely sensing the earth, a vantage point especially suited for visualizing geological 
formations.6

5 Analyzing the ecology in which the Landsat program emerged, Pamela Mack reveals how interagency rivalries 
shaped the research and development for Landsat 1. See Mack, Viewing the Earth, 5.

6 Thomas Robertson, “The Birds-Eye View: Toward an Environmental History of Aviation,” Journal of Transport 
History, 35 (Dec. 2014), 220–24. Despite the Corona project’s classified status, its scientists, some of whom were 
geologists, shared kernels of their findings at professional conferences, generating interest in the earthly possibili-
ties of remote sensing. Although the scientific community had developed interest in remote sensing, evident in the 
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103Prospecting the World

The timing of the project could not have been better for nasa, which was looking 
for evidence of its practical contributions to society and the economy. Leading up to 
the 1964 presidential election, the Johnson administration faced challenges from the 
 budget-busting Cold Warrior and Arizona senator Barry Goldwater. Lyndon B. Johnson’s 
sweeping brand of technocratic liberal governance and its many programs, including the 
$5 billion per year nasa program, drew increasing ire. Goldwater and other Republicans 
insisted that they could offer something Johnson was failing to provide: a space program 
oriented to the security and economy of Earth. nasa administrators therefore began high-
lighting benefits space exploration conferred onto American citizen-taxpayers. Within 
this context, Badgley shrewdly positioned the satellites-in-the-making as an economic 
boon for the nasa program that could justify its increasingly politicized budget. Remote 
sensing, Badgley and other nasa administrators argued, would invigorate land use on 
Earth and, as consequence, add to the economy.7

Simultaneously across the globe, American geologists embedded in nations participat-
ing in usaid began arriving at a surprisingly similar conclusion—that they needed a satel-
lite that could view Earth’s minerals. Within the American modernization and develop-
ment regime abroad, which aimed to spur social improvement in the so-called backward 
areas of the world through technological intervention, mineral programs had been a con-
stant if inconspicuous feature—even as mineral extraction had become closely associated 
with a seemingly bygone era of imperial land grabs. Beginning with President Harry S. 
Truman’s Point Four program in 1950, mineral experts from the U.S. Interior Depart-
ment’s Geological Survey and its Bureau of Mines undertook assignments throughout 
Latin America, Africa, and Asia. There, they surveyed for strategic minerals and helped 
spur U.S. and other foreign investments. These mineral programs fit somewhat uncom-
fortably alongside the more widely known agricultural, educational, industrial, and pub-
lic health programs because U.S. officials recognized that such projects rarely helped local 
communities and governments overcome economic woes. Since mineral operations were 
so capital intensive, they continually required outside investors who, in turn, drained 
away profits from local contexts. Despite these shortcomings, mineral programs contin-
ued, deemed strategically important.8

first symposium on remote sensing hosted by the Environmental Research Institute of Michigan, the geologists in 
the central hub of the innovation at the National Aeronautic and Space Administration (nasa) had the lead role in 
shaping Landsat 1. Some of these scientists apparently drew upon findings emerging from the secret Corona project. 
See Mack, Viewing the Earth, 31; Thomas, “Analyzing Environmental Policy Change,” 71–72; Ray A. Williamson, 
“The Landsat Legacy: Remote Sensing Policy and the Development of Commercial Remote Sensing,” Photogram-
metric Engineering and Remote Sensing, 63 (July 1997), 877–85; Donald T. Lauer, Stanley A. Morain, and Vincent 
V. Salomonson, “The Landsat Program: Its Origins, Evolution, and Impacts,” ibid., 831–38, esp. 832; and Curtis 
Peebles, The Corona Project: America’s First Spy Satellites (Annapolis, 1997).

7 E. C. Welsh to the president [Lyndon B. Johnson], May 22, 1964, “Space Activities,” Outer Space folder, box 
1, Outer Space subject file, White House Central Files, Collections of the lbj Presidential Library (Lyndon B. John-
son Library, Austin, Tex.). On partisan politics and budgetary pressures in space debates, see Rosenberg, “Far Out,” 
164–66; Mack, Viewing the Earth, 53, 59; and Homer Newell, “Practical Results from the nasa Space Science,” 
n.d., pp. 38–39, box 1, Files of Associate Administrator Homer Newell, Records of the National Aeronautics and 
Space Administration rg255 (National Archives).

8 On the key sources and aims of international development, see David Ekbladh, The Great American Mission: 
Modernization and the Construction of an American World Order (Princeton, 2010); Nick Cullather, The Hungry 
World: America’s Cold War Battle against Poverty in Asia (Cambridge, Mass., 2010); and Daniel Immerwahr, Think-
ing Small: The United States and the Lure of Community Development (Cambridge, Mass., 2015). On mineral pur-
suits in modernization, see Megan Black, “Interior’s Exterior: The State, Mining Companies, and Resource Ideolo-
gies in the Point Four Program,” Diplomatic History, 40 (Jan. 2016), 81–110.
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U.S.-led geological work continued through the next decade when the Point Four pro-
gram was reorganized into usaid in 1961. Geologists in usaid countries such as Brazil, 
Mexico, Pakistan, and Thailand in the mid-1960s were experimenting with new methods 
and technologies for detecting untapped fuels and minerals under inaccessible terrains. 
In particular, those spearheading mineral development in the lucrative Minas Gerais re-
gion of Brazil, a long-standing target of U.S. technical assistance funds, dreamed about 
prospecting in outer space. In late 1965, these U.S. Geological Survey technicians began 
crafting a blueprint for a “geological laboratory” in space, which they hoped would “lead 
to important new finds in unmapped areas of Asia, Africa, and South America.” Though 
thousands of miles from the nasa geologists experimenting with hardware in Houston, 
these transplanted geologists ultimately called for the same technology. What they added 
was the explicit desire to use it to promote exploration across borders.9

The American geologists were not alone in their designs on Third World minerals or 
their faith that satellites could guide the way. Walt W. Rostow, Johnson’s special national 
security adviser and a key architect of modernization theories in international develop-
ment, shared their view. Rostow helped prioritize mineral resources along new “frontiers.” 
His report, “The Frontiers of South America,” written in his capacity as the chair of the 
State Department’s Policy Planning Council, observed that the “rugged terrain” of that 
continent had prevented crucial knowledge of its geology and made finding “the real 
potential of the interior . . . a slow-moving project.” However, he suggested that satel-
lites could help speed the process by circumventing such troubles on the ground. Satel-
lites, could, he argued, minimize the labor necessary to identify reserves of interest. They 
could help access those elusive frontiers. Although Rostow was most interested in reno-
vating “underdeveloped” societies through modernizing policies, he also sought to reno-
vate  “underdeveloped” landscapes through innovative mineral programs. Both renova-
tions were assumed to help America’s Cold War national security strategy.10

If perceived national interest in mineral frontiers drove the earth resource satellite 
agenda, private interests were also essential. This becomes clear in the dialogue between 
a federal agent and an extractive titan in late 1965. The bureaucrat was Interior Secretary 
Stewart Udall, who had been informed of the potential satellite program by U.S. Geo-
logical Survey director William T. Pecora. Heeding the calls of usaid technicians, Pecora 
convinced Udall that the Interior Department should fight for a “lead role” in the satellite 
agenda. Udall saw the satellite as an exciting opportunity for environmental management 
but also as a chance for the government and the minerals industry to collaborate on a 
project of global significance. In correspondence with Dean McGee, the president of the 
largest uranium producer in the world, Kerr-McGee Oil Company, and an old acquain-
tance of President Johnson, Udall articulated this faith. McGee had solicited government 

9 Mack, Viewing the Earth, 184. Welsh to the president, “Space Activities,” Jan. 14, 1966, Outer Space folder, 
box 1, Outer Space subject file, White House Central Files, Collections of the lbj Presidential Library. The U.S. 
Geological Survey became a “prime mover” in negotiations to use these remote sensing techniques in U.S. Agency 
for International Development (usaid) programs. See Robert G. Reeves, “Meeting at the U.S. Geological Survey 
(usgs), 10 a.m., Aug. 25, 1966,” in Exploring the Unknown: Selected Documents in the History of the U.S. Civil Space 
Program, vol. III: Using Space, ed. John M. Logsdon (Washington, 1998), 241–43. 

10 Department of State, “The Frontiers of South America: Appendix VII, The Use of Satellites for Resource Stud-
ies in South America,” Earth Resources Observation Satellite (eros) Interior Dept. folder, box 14, Files of Charles 
E. Johnson, National Security File, Collections of the lbj Presidential Library; Walt Rostow to Mr. Gordon, Aug. 8, 
1966, ibid. On Walt W. Rostow’s role in modernization, see Michael E. Latham, Modernization as Ideology: Ameri-
can Social Science and “Nation Building” in the Kennedy Era (Chapel Hill, 2000), 45.
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support in developing technologies that could make the land into “virgin prospecting 
ground again.” Udall replied that the U.S. government had always collaborated with in-
dustry to pioneer technologies to push mineral limits, citing the prospecting tools that 
had been developed in World War II military programs. “The jump into space,” Udall of-
fered, would add “a new dimension” to this story. He confided in McGee about the U.S. 
Geological Survey’s investigations into “how data obtained from the vantage point of dis-
tance can be applied to mineral resource problems.” This exchange reveals that although 
private industry was not a meaningful player in the satellite’s early design phase, its desires 
and interests were always in mind.11

The stars were aligning in the summer of 1966, as many agencies’ needs could be 
solved with one technology. These officials collectively found a means to advance U.S. 
interests and to assist foreign countries in development—a balance of self-interest and 
benevolence, as characterized much of the development agenda. On August 25, 1966, 
collaborating agencies such as nasa, the U.S. Department of the Interior, usaid, the U.S. 
Department of Agriculture, and the U.S. Naval Oceanographic Office gathered at the 
U.S. Geological Survey headquarters to discuss Rostow’s proposal to use remote sens-
ing to access resources in Latin American nations participating in usaid. The U.S. De-
partment of the Interior and its U.S. Geological Survey threw their full support behind 
the initiative. nasa’s primary representative, Leonard Jaffe, was far more circumscribed. 
Jaffe, the Johnson Space Center director who supervised Badgley and his team, cautioned 
against such enthusiasm for using the satellite in international development. He argued, 
in a measured yet condescending tone, that Third World nations might struggle to adopt 
and incorporate the expensive and “exotic” technologies of remote sensing. He did not 
take seriously the U.S. Geological Survey’s sanguine faith in earth resource satellites’ glob-
al prospects, and he was not alone.12

Some of the biggest critics of the proposed agenda were U.S. officials dealing with 
questions of international affairs and national security. They faced an irksome political 
problem: How would the United States introduce the satellite to the international com-
munity? Reconnaissance satellites, under the separate jurisdiction of the Department of 
Defense and legally authorized by undisclosed fiats of the American government, had 
been among the most secretive and controversial technologies of the Cold War, and con-
vincing the world of satellites’ benevolent aims would be crucial to the agenda’s success. 
Civilian satellites floated legally across borders—without violating territorial sovereign-
ty—because of open-skies agreements, which had materialized when other space-based 
objects, such as Sputnik, flew over nations without international protest. Despite these 
legal precedents, Charles E. Johnson of the National Security Council (nsc) feared that 
admitting to possessing the earth resource technology would agitate the Soviet Union; 
he was correct. Rostow’s Policy Planning Council report, meanwhile, outlined a similar 
concern about the perception of remote sensing in developing nations: “A major political 
problem may be the attitude of South American and other countries toward a method 
of exploration which the Communists will probably label ‘spying.’” Yet Rostow had also 

11 Science Adviser to Stewart Udall, Sept. 7, 1966, Dept. of the Interior folder, box 127, Secretary of the In-
terior Files, Stewart L. Udall Papers (Special Collections, University of Arizona Library, Tucson). Dean McGee to 
Lyndon B. Johnson, Oct. 8, 1965, ex-so2/9-30-65 folder, box 6, Social Affairs, White House Central Files, Col-
lections of the lbj Presidential Library; Udall to McGee, Nov. 5, 1965, fg1458/1/65-11/23/65 folder, box 205, 
Executive File, ibid.

12 Reeves, “Meeting at the U.S. Geological Survey,” 241–42; Mack, Viewing the Earth, 61.
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 offered, in a more optimistic tune, that acknowledging the latest natural resource capaci-
ties might clear the way to using satellites for geological mapping, mineral exploration, 
and “other constructive purposes.”13

In September 1966 the Interior Department made a divisive power play to advance the 
satellite agenda within the government. In a departmental press release, Secretary Udall 
announced Project eros (Earth Resources Observation Satellites), without the approval 
of any other arms of the government. The satellite-in-the-making, Udall claimed, would 
allow for the most comprehensive view of the planet yet. The release named Pecora the 
first head of eros. This holistic view, Pecora explained, would allow the United States to 
“aggressively and imaginatively press the search” for the “world’s undeveloped resources.” 
Udall’s and Pecora’s bombastic projections about the satellites and their future impacts 
were made without the approval of nasa, the White House, or the nsc. The hasty and 
uncoordinated statement triggered a temporary crisis among the other agencies. Charles 
E. Johnson of the nsc fumed at the Interior Department’s brazen move. He complained 
that none of the gatekeeper agencies was prepared to move forward on the “improbably 
named” eros, as he dismissively referred to it. Udall’s gesture nearly caused the firing of 
the long-seated secretary under the Kennedy and Johnson administrations, but neverthe-
less he succeeded in his object. He forced other government officials to fall in line and 
follow through with public support to avoid appearing disorganized and, worse yet, se-
cretive.14 

By 1967 the earth resource satellite was an avowed nasa program, publicly cham-
pioned by Udall and others. Udall was particularly influential in the satellite program’s 
eventual if conflicted legacy as an environmental advocacy forerunner. Udall had been 
instrumental in the Interior Department’s adoption of a platform of environmental stew-
ardship. Although the Interior Department had long promoted the conservation and wise 
use of natural resources, Udall increasingly brought environmentalism to the core of de-
partmental activity. For example, Udall helped promote the Wilderness Act (1964) and 
fought to expand the National Park Service, solidifying his status (and President John-
son’s) as an environmental steward. Throughout his tenure as secretary of the interior, 
Udall coalesced three prominent yet disparate streams of environmental thought: utilitar-
ian, aesthetic, and systemic. He championed the wise use of natural resources, the meta-
physical benefits of a majestic nature, and the importance of protecting interdependent 
ecological systems from industrial and population growth. While promoting the satellite 
agenda at the Johnson Space Center in 1967, Udall insisted on its ability to advance all 
three environmental trajectories. The celestial view, he offered, would allow for natural 

13 On the open-skies accords, see McDougall, …the Heavens and the Earth, 186–87; Wolfe, Competing with the 
Soviets, 90–92. Charles E. Johnson to Lyndon B. Johnson, Sept. 20, 1966, Earth Resources Observation Satellite 
(eros) Interior Dept. folder, box 14, Files of Charles E. Johnson, National Security File, Collections of the lbj Presi-
dential Library; Department of State, “Frontiers of South America,” ibid. Rostow to Lyndon B. Johnson, May 27, 
1966, Space Flight folder, box 74, Confidential File, Collections of the lbj Presidential Library.

14 Department of the Interior, “Earth’s Resources to Be Studied from Space,” Sept. 21, 1966, Earth Resources 
Observation Satellite (eros) Interior Dept. folder, box 14, Files of Charles E. Johnson, National Security File, Col-
lections of the lbj Presidential Library. Department of the Interior Geological Survey, “Earth Resources Observa-
tion Satellite,” 1966, ibid. Emphasis added. Charles E. Johnson to Welsh, Nov. 10, 1966, ibid. Mack, Viewing the 
Earth, 61. Draft nsam, “Coordination of Civilian Programs Using Earth Sensing Satellites and Clearance of Public 
Statements Related Thereto,” Nov. 25, 1966, draft national security memo, Earth Resources Observation Satellite 
(eros) Interior Dept. folder, box 14, Files of Charles E. Johnson, National Security File, Collections of the lbj Presi-
dential Library. Mack, Viewing the Earth, 60–62.
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resource planning of economic significance, produce a greater appreciation of this planet 
we call home, and emphasize “the ‘oneness’ of our total environment.”15

Udall and his department may have thrown the hat over the proverbial wall to compel 
federal action, but it required several arms of the federal government, including the Bu-
reau of the Budget, to fetch it. In Congress, however, Project eros managed to garner cru-
cial bipartisan support. Many Republicans had called for a reorientation of the space race 
toward economic gain for the nation. The Johnson administration, in turn, succeeded in 
selling the program’s economic benefits. One Republican senator publicly defended this 
claim, declaring in 1968 that the economic benefits of the satellite “would justify the cost 
of the entire U.S. space program,” offering a tremendous boon to geologists and farmers. 
Republican senator Karl E. Mundt, meanwhile, played a key role in advancing Project 
eros when putting forth a bill for the creation of a data center to receive all of the satel-
lite images in his home state of South Dakota. After sustained negotiations in Congress 
and with the Bureau of the Budget, which carried over between the Johnson and Nixon 
administrations, Project eros received final approval in 1970.16

15 Stewart L. Udall, The Quiet Crisis (New York, 1963); Douglas H. Strong, “The Rise of American Esthetic 
Conservation: Muir, Mather, and Udall,” National Parks Magazine, 44 (Feb. 1970), 5–9. See also James Morton 
Turner, The Promise of Wilderness: American Environmental Politics since 1964 (Seattle, 2012). Thomas G. Smith, 
“John Kennedy, Stewart Udall, and New Frontier Conservation,” Pacific Historical Review, 64 (Aug. 1995), 329–62. 
Wilderness Act of 1964, 78 Stat. 890 (1964). Excerpts from remarks by Secretary of the Interior Stewart L. Udall 
at Symposium of American Society of Oceanography, Houston, Texas, April 6, 1967, box 136, Secretary of the In-
terior Files, Udall Papers. 

16 “Republican Citizens,” May 28, 1964, press release, Outer Space folder, box 1, Executive File, Collections of 
the lbj Presidential Library. Welsh to Lyndon B. Johnson, March 29, 1968, memo, Outer Space folder, box 3, ibid. 

Featured in a September 1966 announcement for the Landsat program, Secretary of the 
Interior Stewart Udall (left) and U.S. Geological Survey director William Pecora explain 
the basic objectives of earth-resource satellites in promotional material. Courtesy Lyndon 
B. Johnson Library.
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As consensus for the satellite agenda grew in the United States, support overseas also 
increased. The Johnson administration tasked members of the space bureaucracy, includ-
ing the international affairs specialist Arnold Frutkin, with creating “a new climate of 
international legitimacy” for the satellites’ eventual use across the world. Cultivating this 
legitimacy, officials understood, would be difficult because of the growing tenacity of 
Third World nationalism overseas. At the outset of the Cold War, the United States and 
the Soviet Union had initiated an assault on resources in the global South. The United 
States had also intervened in those nations to ensure American access to resources deemed 
strategic, going so far as to oust leaders who challenged outside exploitation. Some of 
the most overt and sinister examples included U.S. complicity in the 1953 overthrow 
of Prime Minister Mohammed Mossadeq in Iran to support U.S. oil interests, the 1954 
coup deposing Col. Jacobo Árbenz in Guatemala to protect the United Fruit Company’s 
investments, and the 1961 assassination of Congolese prime minister Patrice Lumumba 
to clear the way to the mineral-rich Katanga province. Such interventions helped prompt 
the tenacious spread of more aggressive nationalist movements. In 1962, seven years after 
the Bandung Conference brought together twenty-nine formerly colonized nations from 
Africa, Asia, and the Middle East, Third World leaders turned to the un to help protect 
natural resources from outside exploitation. At the un they advanced a resolution that 
“asserted permanent national sovereignty over natural resources” in their nations. The en-
suing years saw an increase in nationalist activity regarding minerals in what Christopher 
Dietrich has called “raw material sovereignty.” In the 1960s and 1970s, for example, for-
eign governments seized 128 petroleum and mining investments across the globe. Gov-
ernments also nationalized extractive properties. The trend of hardening sovereignty was 
vividly symbolized by the rise of opec, which began to challenge Western hegemony over 
the global economy. Despite this general trend, some Third World governments aligned 
with the United States and its European allies. This was true of Shah Reza Pahlavi, the 
leader put into power in Iran after the U.S.-backed Mossadeq overthrow. Although Iran 
eventually joined opec, it would not support the 1973 oil embargo leveraged by the Arab 
member states against Western governments. Thus, many but not all Third World govern-
ments were creating political barriers to outside exploitation of their resources.17

Against the backdrop of resource sovereignty movements, the American international 
development apparatus provided U.S. officials an arena in which to establish the benevo-
lent rather than exploitative aims of the satellite agenda. They insisted, and often genu-
inely believed, that the program would yield scientific and technologic advancements for 

Emphasis added. Logsdon, ed., Exploring the Unknown, 257–62. Interior Department, “Appeal of 1971 Budget Al-
lowance: eros,” Nov. 25, 1969, Records of the nasa, Federal Records Center, Suitland, MD, ibid., 257.

17 Robert Seamans to Arnold Frutkin, Sept. 27, 1966, Earth Resources Observation Satellite (eros) Interior 
Dept. folder, box 14, Files of Charles E. Johnson, National Security File, Collections of the lbj Presidential Library. 
On Cold War resource scrambles, see Westad, Global Cold War, 122–23, 138, 146; Eckes, United States and the 
Global Struggle for Minerals, 239; and Christopher R. W. Dietrich, “‘Arab Oil Belongs to the Arabs’: Raw Material 
Sovereignty, Cold War Boundaries, and the Nationalisation of the Iraq Petroleum Company, 1967–1973,” Diplo-
macy and Statecraft, 22 (Sept. 2011), 450–79. On the influential case of nationalization involving the Ba’ath leaders 
of Iraq seizing the petroleum industry in 1972, see Dietrich, “‘Arab Oil Belongs to the Arabs,’” 451. The founding 
of the Organization of Petroleum Exporting Countries was a response to oil price cuts originating in the United 
States that negatively affected host countries and ultimately signaled growing power and solidarity in the decoloniz-
ing world. See Vitalis, America’s Kingdom, 209; and Mitchell, Carbon Democracy, 168. Reza Shah Pahlavi, like many 
other Third World dictators, was not merely a puppet of U.S. interests but rather a negotiator advancing his own 
agenda for building regional power. See Roham Alvandi, Nixon, Kissinger, and the Shah: The United States and Iran 
in the Cold War (Oxford, Eng., 2014).
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participating nations. Under the auspices of international development, the U.S. gov-
ernment created pilot programs for the remote-sensing agenda in Brazil and Mexico. In 
November 1966 nasa worked with the State Department, and, to a lesser extent with 
the Interior Department, to test the feasibility of relaying data acquired from aircraft and 
satellites to ground stations built in Brazil and Mexico and back to the United States for 
further analysis. U.S. technicians also trained locals in the techniques of remote sensing. 
These early experiments ultimately won over Johnson of the nsc, who had earlier dis-
missed eros as an infuriating episode in U.S. national security. After the Brazil and Mexi-
co test runs, he declared, “the potential usefulness of the earth resources survey program is 
worldwide in scope.” Building on these pilot programs, nasa developed the International 
Participation Program for Brazil and Mexico in 1968, which would lay a foundation for 
the wider adoption of remote sensing as a fixture of usaid.18

In subsequent years, leaders from across the world debated the merits of remote sens-
ing in relation to the challenges they claimed it posed to national sovereignty. The issue 
was central to the twenty-fourth session of the un General Assembly in 1969. The newly 
installed president Richard M. Nixon, facing the General Assembly and with the back-
drop of an escalating war in Vietnam, championed the potential benefits of earth resource 
satellites and the information they generated to “the world community.” The satellites, 
Nixon insisted, would help with an array of tasks: “the location of schools of fish in the 
oceans, the location of mineral deposits on land, the health of agricultural crops.” In part 
because the freedom of space was a long-established precedent, un members expressed 
openness to the satellite agenda. The General Assembly concluded that earth resource 
satellites were permissible, if they were “able to produce information for the world com-
munity as a whole.” The un secretariat and many nations, including Ghana, Mali, Brazil, 
Egypt, and Thailand, offered ringing endorsements of this program to benefit a wider 
humanity.19 

Despite assurances that the United States would make the data available to all, the So-
viet Union, a U.S. Cold War foe, expressed disbelief. Framing the problem of the satellite 
in terms of territorial sovereignty, Soviet officials argued that countries had a “sovereign 
right to ‘dispose’ of resources and to ‘dispose’ of information relating to their resources.” 
These officials vocalized a key problem at the heart of remote sensing. Satellites did not 
unearth resources but rather freed information needed to unearth minerals or offered a 
vantage point much nearer to the earth. Whereas extractive interests previously needed to 
work within bounds of territories to access this information—for example, leading teams 
across the landscape in a ground survey or fueling and registering an airplane within na-
tional borders for an aerial survey—they now could sidestep such formalities. Despite 
making this incisive observation about how the move to space altered the relationship 
between information and material, the Soviet Union remained in the minority opinion. 
Through a combination of diplomacy and promises of future aid programs, U.S. offi-
cials such as Frutkin successfully sold the satellite and the information it would yield as 

18 “A Cooperative Research Program for Brazilian and Mexican Participation in the U.S. Earth Resources Survey 
Program,” Nov. 16, 1966, draft, Earth Resources Surveying with Brazil and Mexico folder, box 15, Files of Charles 
E. Johnson, National Security File, Collections of the lbj Presidential Library. Charles E. Johnson to Seamans, 
1966, ibid. Mack, Viewing the Earth, 187.

19 “Address by President Richard Nixon to the un General Assembly,” Sept. 18, 1969, U.S Department of 
State, https://2009-2017.state.gov/p/io/potusunga/207305.htm. Ralph Steinhardt, “Outer Space,” in United Na-
tions Legal Order, ed. Oscar Schachter and Christopher C. Joyner (2 vols., New York, 1995), II, 779. Logsdon, ed., 
 Exploring the Unknown, 257–62.
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a  global good. With enough support at home and abroad, the satellite and its “experi-
mental” phase launched in 1972 under a new and temporary name, the Earth Resources 
Technology Satellite (erts), before administrators sought to symbolically link it with the 
popular communications satellite, Comsat. It was rebranded Landsat 1.20

An Invasion of National Privacy

During and leading up to Landsat 1’s experimental phase, officials’ decisions about the 
technology would tilt the satellite’s early fate toward centrally advancing narrow mineral 
pursuits. First, nasa officials and Landsat 1 user agencies decided on sensing equipment 
that was especially suited to the needs of extractive firms. Early in the process, nasa had 
wanted to incorporate sophisticated multispectral scanners, used in ground-truth studies 
(allowing data on real features and materials, taken on site, to be related to satellite im-
ages), while the Interior Department pushed for more basic Vidicon television cameras. 
The multispectral scanner process relied on reflective mirrors that scanned a scene line 
by line, and the Vidicon method involved a more straightforward use of photographic 
apertures. Both approaches could be combined with color filters to capture different 
spectral bands—infrared bands, for example, could identify small temperature differen-
tials, which, in the field of geology, distinguished certain types of resource reserves. The 
Landsat 1 vehicle, constructed by lead contractor General Electric (ge) under the supervi-
sion of the Johnson Space Center, ultimately carried both a multispectral scanner and a 
Vidicon camera, built by the Hughes Aircraft Company and the Radio Corporation of 
America (rca), respectively. That ge, Hughes Aircraft, and rca secured plush govern-
ment contracts for their manufacturing stands as more evidence that this private industry 
benefited first from the satellite’s launch.21

In these dense technological negotiations, U.S. officials made decisions with serious geo-
political and economic repercussions. They decided on image sizes and resolutions that al-
lowed users to see the earth’s surface in a breadth perfect for geological reconnaissance. In 
the field of practical geology, the closer a viewer was to the ground, the more difficulty the 
viewer had seeing geological structures that foretold resource potential, including domes, 
anticlines, and wrench faults—all extending dozens of miles. Even aerial photography did 
not capture a wide enough canvas to reveal relevant geological patterns. The view from orbit, 
producing a frame of approximately one hundred square nautical miles, made small-scale 
facets of the environment—shrubs, houses, trees, wildlife, farms, streams, and people—
blur and fade into the background and cast large-scale geological features into high relief 
in a process of “simplification.” In certain combinations and intersections these features re-
vealed subterranean secrets, the likely location of worthwhile reserves. At a resolution that 
fell between weather satellites’ coarse panoramic views, on the one hand, and reconnais-
sance satellites’ fine-grain portraits, on the other, an otherwise-elusive geological picture be-
came  hyper-visible. Put plainly, Landsat 1’s framing and focus helped discern, in the cross- 
hatching of earthly folds, an x that marked the spot for extractive activity. Although the early 

20 Mack, Viewing the Earth, 187. Emphasis added. Minutes of the Landsat Follow-on Interagency Decision 
Team Meeting, July 7, 1976, “nasa Headquarters, Interagency Decision Team—nasa” folder, box 9, Records of the 
Agency for International Development.

21 Mack, Viewing the Earth, 72. On infrared and geological prospecting, see Udall to McGee, Nov. 5, 1965, 
fg1458/1/65-11/23/65 folder, box 205, Executive File, Collections of the lbj Presidential Library. Thomas, “Ana-
lyzing Environmental Policy Change,” 76.
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 images from Landsat 1 were far from perfect and were put to a variety of uses, including 
tracking crop patterns, ice caps, and deforestation, their primary and most significant use 
came from visualizing geological potential. The satellite could, through repetitive coverage, 
collect data over the course of three months, and capture a snapshot that would have taken 
three years to gather through traditional aerial surveys. In the process, it radically cut down 
the labor required to know the earth, catapulting geological reconnaissance onto an even 
more radically vertical plane, beyond the reach of territorial sovereignty.22

Another set of debates that fashioned the uneven terrain of Landsat 1 usage involved 
the management structure. The satellite initially fell under the dual control of nasa, 
which operated the hardware, and the Interior Department, which pooled the resulting 
data in the eros Data Center in South Dakota. However, people both inside and outside 
the United States questioned this unilateral organization. In interagency debates in the 
mid-1970s about how to operate Landsat beyond its experimental phase, officials suggest-
ed that transferring management to a multilateral institution such as the United Nations 
or the World Bank would ensure more equal access. By 1978, some members of the re-
mote-sensing community from Third World nations called for multilateral arrangements 
to protect sovereign rights. usaid, as a stakeholder agency seeking to palliate “strong na-
tionalist tendencies in many developing nations,” was concerned with the perception that 
the U.S. government was meddling. However, in the 1970s, control over Landsat 1 and 
Landsat 2 remained with the U.S. government, despite decision makers’ insistence that 
the Landsat program would be a global heritage, and the nation had a longer tradition of 
international cooperation in the space race. At the time, transferring oversight of a multi-
million-dollar, taxpayer-subsidized program to the un was politically inadvisable, espe-
cially as the un was increasingly discredited in the popular imaginary as a nonbinding and 
ineffectual institution; few officials seemed interested in waging the battle to justify such 
a multilateral move to taxpayers. As result, the U.S. government became a gatekeeper of 
geological information. By completing a standard order form with the U.S. government, 
clients could access data for a fee between $50 and $200.23  

22 Nicholas M. Short et al., Mission to Earth: Landsat Views the World (Washington, 1976). Simplification is 
the term offered by James C. Scott to characterize state efforts to make territory and citizens legible. See James C. 
Scott, Seeing like a State: How Certain Schemes to Improve the Human Condition Have Failed (New Haven, 1998). 
Thomas, “Analyzing Environmental Policy Change,” 63; Minutes of the Landsat Follow-on Interagency Decision 
Team Meeting, Aug. 18, 1976, “nasa Headquarters, Interagency Decision Team—nasa” folder, box 9, Records of 
the Agency for International Development. Surveying for where to lay a pipeline in Bolivia would have taken over 
three years at a cost of $15,000 compared to the 105 days needed for Landsat 1 to visualize data at a cost of $2,000. 
Environmental Research Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote Sensing 
of Environment, April 20–26, 1978 (Ann Arbor, 1978), 23.

23 On Third World calls for multilateral control, see “Speech of President Ferdinand Marcos at the Opening 
Ceremony of the Twelfth International Symposium.” Some U.S. officials suggested the transfer of management to 
the private sector (an eventuality that would manifest in the 1980s during a brief period of the Landsat program’s 
commercialization), though critics suggested doing so would discredit America’s explicit commitments to keep the 
technology as open to the public as possible. See Parker to Moss, Committee on Aeronautical and Space Sciences, 
United States Senate, Nov. 2, 1976, “nasa Headquarters, Interagency Decision Team—nasa” folder, box 9, Records 
of the Agency for International Development; Merrill Conitz, “Summary Statement of aid Requirements for Land-
sat Follow-on System,” July 6, 1976, ibid.; Mack, Viewing the Earth, 180. Krige et al., nasa in the World. Since 1960, 
nasa had engaged in approximately 4,000 projects with international collaborators. Order form, Landsat Standard 
Products, U.S. Department of the Interior Geological Survey folder, box 2, Records of the Agency for International 
Development. On the cost of images, see Thomas, “Analyzing Environmental Policy Change,” 81. In 1976 the eros 
Data Center earned $2.3 million from the sale of approximately 300,000 scenes. See Minutes of the Landsat Fol-
low-on Interagency Decision Team Meeting, July 7, 1976, “nasa Headquarters, Interagency Decision Team—nasa” 
folder, box 9, Records of the Agency for International Development.
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The governments of Third World nations eventually did access these images in the 
1970s through new usaid agreements at a time of broader restructuring in U.S. foreign 
aid programs and the global economy. Responding to the broader institution of market-
centric neoliberal policies in Washington, the World Bank, and the International Mon-
etary Fund, Third World leaders forged coalitions such as the Group of 77 at the United 
Nations to promote collective economic interests and to seek a way out of dependency, an 
escalating debt crisis, and environmental degradation. American officials, meanwhile, were 
losing faith in the ability of U.S. foreign aid projects to facilitate rural and industrial devel-
opment, paring down usaid funds and staff and redirecting resources to the private sector 
to lead development. The nimble and market-friendly Landsat program seemed to point 
the way out of this morass. U.S. technicians, building upon the U.S. Geological Survey’s 
existing cooperative programs abroad, developed focused training protocols for local sci-
entists in remote-sensing techniques. Foreign nationals, in turn, traveled to the eros Data 
Center for training backed by American funds. At the end of the process, foreign nations 
purchased Landsat images from the U.S. government. By 1975, a reported 120 countries, 
both part of and separate from usaid, purchased fifty thousand Landsat images to assist 
with resource development. Some participating nations, including Brazil, India, and Ar-
gentina, invested approximately $6 million in constructing their own ground stations.24 

This 1978 schematic shows how the Landsat program vastly improved the ability to dis-
cern geological features indicative of mineral potential in Mindoro Island, Philippines. 
Sources of copper, gold, iron, nickel, and coal are identified. Courtesy nasa.

24 Paul Adler, “‘The Basis of a New Internationalism?’: The Institute for Policy Studies and North-South Politics 
from the nieo to Neoliberalism,” Diplomatic History, 41 (Sept. 2017), 665–93. See also Stephen J. Macekura, Of 
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Landsat data was put to use in a variety of projects, but geological investigation was the 
activity most consistently undertaken across usaid programs in its first decade of usage. 
Testifying to the variegation in Landsat data usage, many nations, including Thailand, 
India, Indonesia, Bangladesh, Iran, Argentina, and Costa Rica, conducted inventories to 
help track deforestation and guide reforestation efforts. Other nations used the informa-
tion to track groundwater resources, crop cycles, water pollution, and coastal accretion. 
Throughout these undertakings, geological investigation programs more than doubled 
the number of programs in the next-most-represented activities in groundwater and agri-
culture, a point evident in the scientific forums enumerating accomplishments in remote 
sensing. The centrality of geological reconnaissance was the product of Landsat 1’s  origins 
in U.S. mineral ambition and the ensuing technical decisions that ensured its adeptness 
in pursuing them.25  

U.S. officials, foreign governments, and private companies used the first three Landsat 
satellites to identify minerals across Latin America, Asia, and Africa. First, in keeping with 
Rostow’s original vision, these satellites helped penetrate mineral frontiers in South Amer-
ica. U.S. Geological Survey personnel made huge strides in mapping the Altiplano region 
that braids through Bolivia, Peru, Chile, and Argentina. One of the major discoveries 
there made possible by satellites during the program’s experimental phase was lithium in 
the Salar de Uyuni salt flat of Bolivia. Under usaid agreements, U.S. geologists and Boliv-
ian scientists acquired Landsat images totaling $10,000 from the U.S. government; these 
exposed reserves with high concentrations of lithium at three hundred parts per million. 
The discovery intensified attention on the region known today as the “lithium triangle.” 
Lithium became a valuable commodity in the 1970s when nuclear technologies manufac-
turers began using it in their facilities, prompting some Third World leaders to attempt to 
cash in. Augusto Pinochet, newly installed as president after leading a military coup d’état 
in 1973 against the popularly elected Salvador Allende, swiftly brought lithium reserves 
under the control of the Chilean government, which became a central proponent of the 
Landsat program in the 1970s. In the Bolivian context, lithium discoveries helped at-
tract million-dollar investments from U.S. firms for infrastructure projects to open min-
ing districts to ports. While these developments were celebrated, some Bolivians worried 
that a familiar pattern was unfolding. A country long exploited for its mineral reserves, 
Bolivia struggled to develop other resources, including vegetation, water, and soil. “If Bo-
livia wants to approach true development,” some Bolivian scientists argued, “all of its re-
sources must be known.” Prioritizing mineral development, this testimony offered, would 
debilitate rather than sustain economic growth in Bolivia.26

Limits and Growth: The Rise of Global Sustainable Development in the Twentieth Century (New York, 2015), 137–71.  
Charles K. Paul and Adolfo C. Mascarenhas, “Remote Sensing in Development,” Oct. 9, 1981, clipping, Science, 
“Chronological File—Charles K. Paul, Jan. 1, 1982–March 31, 1981” folder, box 1, Records of the Agency for In-
ternational Development. “Speech of President Ferdinand Marcos at the Opening Ceremony of the Twelfth Inter-
national Symposium on Remote Sensing of the Environment”; Minutes of the Landsat Follow-on Interagency De-
cision Team Meeting, July 7, 1976, “nasa Headquarters, Interagency Decision Team—nasa” folder, box 9, Records 
of the Agency for International Development.

25 Environmental Research Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote 
Sensing of Environment, 39. An examination of the schedule for the international symposium on remote sensing 
reveals the geological slant of the early programming. Of the 223 papers presented, 43 dealt directly with minerals, 
20 with water resources and hydrology, 19 with agricultural crops and vegetation, and 18 with forestry. Moreover, 
every summary of national programs indicated geological work was underway. Ibid., vii–xix.

26 Paul to Feldman, “Remote Sensing and Global Petroleum Reserves”; N. C. Brady to ES, “aid’s Involvement 
with Satellites,” Jan. 27, 1982, “Chronological File—Charles K. Paul” folder, box 1, Records of the Agency for 
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The Landsat mineral agenda also migrated to Asia and Africa. The government of the 
Philippines under Ferdinand Marcos, infamous for his ruthlessness and corruption, was 
particularly supportive. Immediately after the launch of the earth resource satellite in 
1972, U.S. geologists collaborated with Filipino officials and trainees in remote sensing 
of two regions, the Baguio mineral district, site of ongoing gold and copper mining, and 
Mindoro Island, named from the Spanish phrase “mina de oro,” or “gold mine.” Although 
the mineral potential of these regions was already established in earlier imperial contexts, 
the satellite filled important gaps in information about faults and lineaments, providing 
a “precise and complete geological map of the island which can be utilized for develop-
ment planning of the island’s mineral resources.” The following year, the government of 
the Philippines hosted a seminar with American geologists and usaid representatives for 
nine Asian countries, including Afghanistan, Indonesia, Thailand, Vietnam, and Nepal, 
many of which made important mineral discoveries. In the Central African Republic, 
meanwhile, the U.S. Geological Survey oversaw projects in search of gold, platinum, 
and diamonds at the invitation of Jean-Bédel Bokassa, the controversial dictator who 
had just crowned himself emperor in a lavish (and an appropriately gilded and diamond-
encrusted) ceremony. In regions where conducting physical surveys was difficult because 
of infrastructure and transport—Morocco, Ethiopia, Congo, Nigeria, and Ghana—the 
satellites offered an alternate way to locate potentially worthwhile deposits. The first three 
satellites, in short, allowed the United States to build on political alliances with repressive 
rulers and circumvent physical obstructions to accessing geological information.27

Throughout these developments, Landsat satellites became a favored tool of petroleum 
and mining companies. By 1975, nonrenewable resource firms alone represented one-
third to one-half of the entire field of Landsat clients—a field that, in theory, included the 
whole world. Among them were the largest extractive companies in the world: Chevron 
Corporation, Exxon, Conoco, Shell Oil Company, Mobil Oil Corporation, Phillips Pe-
troleum Company, Atlantic Richfield Company (arco), Texas Gulf Oil Company, Phelps 
Dodge Corporation, Bethlehem Steel, and National Lead Corporation. Approximately 
one hundred such companies were so convinced of the value of the Landsat program to 
the future of mineral prospecting that they formed a nonprofit agency, the Geosat Com-
mittee, in August 1976 to lobby for their interests in Washington, D.C. Many private us-

 International Development. Environmental Research Institute of Michigan, Proceedings of the Twelfth International 
Symposium on Remote Sensing of Environment, 191. Lithium is sought after today for its use in smart technologies. 
Todd C. Frankel and Peter Whoriskey, “Tossed Aside in the ‘White Gold’ Rush: Indigenous People Are Left Poor 
as Tech World Takes Lithium from under Their Feet,” Washington Post, Dec. 19, 2016. Environmental Research 
Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote Sensing of Environment, 192, 
2227. Emphasis added.

27 In Nepal, for example, Landsat satellites were used to map 5,000 square miles near Kathmandu, identifying 
40% more lineaments than had been located via aerial surveys. Environmental Research Institute of Michigan, Pro-
ceedings of the Twelfth International Symposium on Remote Sensing of Environment, 1513, 1517, 18, 38–40. Problems 
arose, however, in the Central African Republic as the international geology unit expressed interest only in geologi-
cal mapping, not, as U.S. Geological Survey and Landsat program supporters hoped, the more practical “goal of 
finding and bringing up minerals.” Paul to Dean Alter, “usgs Office of International Geology (oig) and Remote 
Sensing Dealings with aid,” March 3, 1982, “Chronological File—Charles K. Paul” folder, box 1, Records of the 
Agency for International Development. “Bokassa Crowns Himself Emperor in Rich Central African Pageant,” New 
York Times, Dec. 5, 1977, p. 77. Conducting physical surveys was also difficult in Côte d’Ivoire, Niger, Senegal, 
Swaziland, and Togo. See Environmental Research Institute of Michigan, Proceedings of the Twelfth International 
Symposium on Remote Sensing, 389–91. See also Kingdom of Morocco, Ministry of Foreign Affairs, Jan. 11, 1978, 
“pasa w/ usgs (Morocco, Tunisia Demonstrations)” folder, box 3, Records of the Agency for International Devel-
opment.
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ers, from Chevron (which, at that time, had allocated $100,000 per year on Landsat data, 
ten times the amount purchased by the Bolivian government under usaid) to the research 
offices of Exxon and Gulf Oil Company, ultimately used Landsat data to help locate areas 
worthy of further investigation and to predict which reserves would be high producers. In 
the first decade of its usage, Landsat data was considered an extremely effective predictive 
tool in mineral prospecting.28 

Mining and oil companies found the Landsat program’s greatest value in curtailing 
the risks of foreign investment. As Third World nationalists grew consistently if not uni-
formly disenchanted with American and foreign operators in their nations, many mining 
companies sought to salve increasing hostilities and attendant risks of expropriation—for 
example, forming joint ventures and consortia to allow for greater flexibility and provid-
ing host nations and local firms with a greater stake in production. With the Landsat 
program, companies could better fix a key variable of the risk calculation: exploration. 
Utilizing the publicly funded Landsat program infrastructure—a system that no single 
corporation could have taken on in isolation—private companies such as Conoco and 
Chevron made surer investment decisions. As one Landsat program report summarized, 
the data was valuable in making it “possible for the petroleum and mining companies to 
make preliminary assessments . . . before entering into negotiations or making payments 
for foreign concessions.” Thus, although only one-third of Landsat data purchased covered 
regions outside the United States, that portion was vitally important to mapping elusive 
zones for extractive capital. Locating dependable mineral reserves could bolster foreign 
investments, even though the threat of expropriation and other complications on the 
ground lingered. With the remote-sensing technology, the American State, and by ex-
tension American taxpayers, shouldered part of the risk of exploratory efforts that aided 
private industry in growing mining enterprises beyond borders. The Landsat program 
therefore represented the outer limits of America’s publicly funded infrastructure enabling 
private gain.29

The full extent of extractive firms’ successes abroad remains unclear. From the begin-
ning, and citing proprietary reasons, firms refused to disclose their uses for the data. 
Shrouding methods and targets under the veil of corporate strategy, companies frequent-
ly purchased Landsat images through blinds. Corporate representatives undertook such 
measures to keep their objectives off the public record, the price of transacting open-
ly with nasa. They ostensibly did so to outmaneuver other firms. Chevron claimed in 
one annual report, for example, that its approach to using Landsat data had helped the 

28 Industrial representatives claimed their companies were one-half of the field of users, while nasa’s statistics 
suggest the figure was closer to one-third. See Arthur A. Brant, “The Geosat Committee, Inc.,” Geophysics, 42 (June 
1977), 887–89; “News Section: United Nations and Remote Sensing,” International Journal of Remote Sensing, 1 
(May 1980), 314. Brant, “Geosat Committee,” 887–89. On Chevron Corporation’s Landsat allocation, see Mack, 
Viewing the Earth, 175. On companies’ broad purposes for Landsat program data, see idt Working Group meet-
ing agenda, June 25, 1976, “usgs National Center, Reston, Va., Interagency Decision Team—nasa” folder, box 9, 
 Records of the Agency for International Development. One geological consultant working for the Classic Min-
ing Corporation, for example, had developed metrics using the images that could almost guarantee which reserves 
would produce oil. See Paul to Feldman, “Remote Sensing and Global Petroleum Reserves.”

29 Vitalis, America’s Kingdom, 13; Mitchell, Carbon Democracy, 254–55. Conitz, “Summary Statement of aid 
Requirements for Landsat Follow-on System.” Emphasis added. Mack, Viewing the Earth, 175. Historians have long 
shown the interdependence of the government and corporations in projects as varied as infrastructure, the welfare 
state, and trade liberalization. See Jennifer Klein, For All These Rights: Business, Labor, and the Shaping of America’s 
Public-Private Welfare State (Princeton, 2003); Richard White, Railroaded: The Transcontinentals and the Making of 
Modern America (New York, 2011); Christopher F. Jones, Routes of Power: Energy and Modern America (Cambridge, 
Mass., 2014); and David Nye, Consuming Power: A Social History of American Energies (Cambridge, Mass., 1998).
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 company maintain its “competitive advantage.” One Landsat program consultant esti-
mated in 1978 that, through such tactics, oil companies had made $1 billion from dis-
coveries guided by images. In the end, corporate strategists understood that information 
about resources was worth protecting as a vital resource of its own that helped create more 
flexible and lower-risk investments overseas.30

Private industry, therefore, did have a key role in the Landsat mineral agenda, even if 
those involvements are harder to trace. The extent of their role becomes evident in a few 
moments of explicit collaboration between the U.S. government and private industry. For 
example, the U.S. Geological Survey technician William Carter worked with the U.S. 
Steel Corporation representative Charles Reynolds in the mid-1970s to locate reserves of 
nickel, used in steel alloys, in the southern portion of Gag Island in Indonesia. Although 
U.S. Steel, as well as the American Amoco Minerals Company, had been in Indonesia 
since the Dutch colonial administration discovered nickel in 1957, the prospect for fu-
ture mineral development was less certain. The autocratic General Suharto was a willing-
enough collaborator, famously taking kickbacks from aid programs and restricting citi-
zens’ rights while the United States and the World Bank held up Indonesia as a model of 
effective economic development. Despite this political support, mineral exploration was 
difficult in tropical jungle regions. Dense vegetative cover and frequent cloud cover con-
strained ground and aerial surveys. Landsat ultimately guided the pair of Americans to 
worthwhile nickel prospects, bolstering U.S.-backed capitalist operations abroad.31 

The quintessential example of public-private collaboration in Landsat data’s use abroad, 
however, involved coping with the energy crises of the 1970s. In retaliation for Western 
support of Israel in the 1973 Yom Kippur War, the Arab members of opec initiated an 
embargo that withdrew approximately 13 percent of opec’s oil production from the mar-
ket. They did so at a time when the United States was reaching apparent geological limits 
to production, catalyzing what commentators then (and have since) labeled a “crisis” and 
“oil shock”—a misnomer obscuring more deeply entrenched problems in the global en-
ergy system. The U.S. government doubled down on an array of alternate energy sources, 
including offshore drilling in the Gulf of Mexico and Norway, as well as nuclear power 
in the western United States. Alongside these oft-cited adjustments, however, several fed-
eral agencies turned to the Landsat program for help mitigating the shortages. Charles 
K. Paul, who oversaw geological remote sensing operations in usaid, prioritized projects 
that might counter the energy crises. The satellites helped Paul and the government map 
out a strategy for how to “deal politically with developing countries with potentially rich 
petroleum reserves.”32 

The idea that the Landsat program would ameliorate the energy crisis and promote 
ecological well-being across borders fell apart, or at least was revealed to apply only to 
industrialized nations. The U.S. Department of Energy (doe) collaborated with usaid 
to use Landsat data to help “reduce vulnerability to the embargo,” accelerating explora-

30 See Standard Oil Company of California’s annual report, 1983, “America’s Corporate Foundation,” 18, avail-
able at ProQuest Historical Annual Reports. Mack, Viewing the Earth, 172–76.

31 Elizabeth Fuller Collins, Indonesia Betrayed: How Development Fails (Honolulu, 2007), 10–11. Environmen-
tal Research Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote Sensing, 1037–38.

32 Mitchell, Carbon Democracy, 177–81; Herbstreuth, Oil and American Identity, 57, 82. Meg Jacobs, “The Con-
servative Struggle and the Energy Crisis,” in Rightward Bound: Making America Conservative in the 1970s, ed. Bruce 
J. Schulman and Julian E. Zelizer (Cambridge, Mass., 2008), 196–97; Thomas Borstelmann, The 1970s: A New 
Global History from Civil Rights to Economic Inequality (Princeton, 2012), 55–60. Paul to Feldman, “Remote Sens-
ing and Global Petroleum Reserves.”
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tion of uranium, oil, and gas beyond the opec frame. Reducing vulnerability ultimately 
boiled down to accessing “undeveloped or difficult-access regions of the world”—what 
the doe called, as Dean McGee had done a decade earlier, “virgin areas.” The same report 
argued that “the conservation ethic has little relevance to developing countries.” It added 
that “the developing world,” in contrast to industrialized nations, “needs to speed up ex-
ploration and development of its own conventional energy sources.” The judgment of this 
report suggested that industrialized nations had shouldered the burden of raw-material 
extraction—a claim that overwrote the histories of Western raw-material imperialism and 
Cold War resource scrambles that targeted those regions. With these historical blinders, 
the report made clear that the Landsat program would rectify these asymmetries by shor-
ing up conservation of valuable energy sources at home by spurring extraction in Third 
World nations.33

Multinational firms played an important role in the intensification of extraction. Uti-
lizing satellite images, Chevron and Conoco worked in conjunction with usaid to initiate 
operations in non-opec regions. Three years after the decisive embargo, Landsat imagery 
assisted Conoco in Egypt. In the face of a narrow period for investment, Conoco quickly 
correlated Landsat data, acquired at a low cost, with other inputs to develop “sufficient 
knowledge” to initiate drilling. The first lucrative well was drilled in 1979. With perhaps 
greater and more lasting consequences, Chevron leaders used Landsat data in its discovery 
of petroleum-rich land in Sudan in 1977. Upon arrival, Chevron drilled the nation’s first 
onshore well, extracting five hundred barrels per day. Two later wells produced 7,900 and 
3,900 barrels per day, respectively, helping generate widespread interest in the oil fields 
of Sudan. In ensuing years, the oil industry became a central hinge of national unrest be-
tween the northern capital of Khartoum and the oil-rich southern region of Sudan; gov-
ernment officials used repressive techniques to capitalize on the much-desired resource, 
yielding much social, economic, and environmental turmoil. At the time, however, U.S. 
officials saw only cause for celebration. As Paul said of the Sudanese reserves, U.S. techni-
cians were “sitting on a ‘black gold’ mine over there.”34 

Through their quiet orbits in outer space, the first Landsat satellites pressed against ter-
ritorial sovereignty in a decolonizing world, a step on the path to a more globalized world. 
Numerous people in industrialized and Third World nations welcomed the tool. However, 
a great deal of ambivalence also accompanied the satellites’ circumnavigations of the earth. 
The Twelfth Annual Symposium on Remote Sensing of Environment in Manila in April 
1978 became a forum offering a partial window onto this uncertainty. Hosted by Philip-
pines president Marcos, the event brought together eight-hundred individuals from fifty 
nations, including representatives from the U.S. government, the scientific community, 
and private industry—including Conoco, Union Carbide Company, and General Electric 
Company. The event’s proceedings largely reflected the consensus that the Landsat pro-
gram was a global and environmental good. Marcos, for example, opened the ceremony 
with remarks that celebrated how earth resources satellites had become a favored tool to 
“modernize” the Third World. He argued, as Udall had previously, that the exploration of 
outer space had provided mankind with “a new vantage point from which to contemplate 

33 Environmental Research Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote 
Sensing, 404.

34 See Paul to Feldman, “Remote Sensing and Global Petroleum Reserves.” On Sudan’s resource conflicts, see 
Luke Patey, The New Kings of Crude: China, India, and the Struggle for Oil in Sudan and South Sudan (London, 
2014), 1–3. Paul to Conitz, “Remote Sensing Oil Discovery in Sudan.” 
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his home.” This vision, Marcos insisted, invited humans to see Earth as “one contiguous 
physical entity” rather than an assemblage of political “divisions and boundaries.” Mean-
while, First Lady Imelda Marcos, a woman known more for her opulence and kleptocratic 
tendencies than her restraint, claimed in her welcome address that the satellite was helping 
develop their nation in ways “consistent with the constraints of resource endowment.”35

Alongside such praise, President Marcos also voiced a growing concern among Third 
World leaders about how the satellites blurred the lines of national sovereignty. Several 
countries, according to Marcos, viewed “unrestricted satellite surveillance and the conse-
quent dissemination of data about their countries as an invasion of national privacy.” He 
added that many in the Third World viewed the Landsat program as an “infringement on 
their own sovereign slice of earth.” Some participants of the symposium thus called for 
more clearly defined protections for  the technology as well as multilateral institutions to 
oversee it. Marcos’s summary was the only explicit reference in the published symposium 
proceedings to represent such a dissenting view. Critics at the time, however, told news 
reporters that usaid nations adopting the Landsat program often did so to protect their 
minerals “from the rapacious West” and that they had effectively been “forced” to “rush 
headlong into the deeper waters of remote sensing.” Valuable aid dollars, such critics sug-
gested, went not to public health, education, industry, and infrastructure, but rather to a 
remote sensing agenda. The poor were left behind.36

This realization may be what led Joe Morgan, a U.S. Geological Survey scientist work-
ing in remote sensing in usaid, to express extreme disillusionment with the Landsat pro-
gram agenda after attending the meeting in Manila. Nearly one decade into the satellite 
effort in international development, Morgan remarked, “We should all quit kidding our-
selves about benefits to the poor by having improved information regarding resources.” 
Morgan’s conclusion that the satellite program was not benefiting usaid nations was clear 
even if the justification for his assessment was not. He might have been implying that this 
failure stemmed from some intrinsic inability among foreign nations to reap the benefits 
of remote sensing, a condescending attitude maintained by many officials throughout the 
history of international development. However, he might also have been implying that 
these technologies worked, in the longer term, to further poor nations’ dependence on 
American management and to enter them into a losing bidding war with private industry 
for information about their own resources.37

Conclusion

The extractive ambitions of American decision makers that underwrote the Landsat agen-
da were themselves overwritten in subsequent decades, as the remote sensing craze lost 
speed in the 1980s. Facing continued budgetary criticism and the charge that American 
taxpayers had unfairly subsidized mineral exploration to the benefit of private companies, 
the Carter and Reagan administrations reorganized Landsat program management, plac-

35 Environmental Research Institute of Michigan, Proceedings of the Twelfth International Symposium on Remote 
Sensing, xxxiv–lxi. “Speech of President Ferdinand Marcos at the Opening Ceremony of the Twelfth International 
Symposium.” Imelda Marcos, “Welcome,” in Proceedings of the Twelfth International Symposium on Remote Sensing, 
by Environmental Research Institute of Michigan, lxiv.

36 “Speech of President Ferdinand Marcos at the Opening Ceremony of the Twelfth International Symposium.” 
Stephanie Yanchinski, “Thorny Questions over Remote Sensing,” New Scientist, April 17, 1980, p. 150.

37 Paul to Alter, “usgs Office of International Geology (oig) and Remote Sensing Dealings with aid.” 
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ing it under the jurisdiction of the National Oceanographic and Atmospheric Administra-
tion (noaa) and initiating a gradual commercialization process. Meanwhile, competitors 
on the global scene, including the Soviet space station with remote sensing capabilities 
and the European Satellite Pour l’Observation de la Terre (spot) satellites in 1976 and 
1986, respectively, fragmented the American monopoly on such remote sensing technolo-
gies. The eventual transfer of control from the U.S. government to private operators in the 
late 1980s was temporary. It ultimately drove up prices and alienated users. By the 1990s, 
the humbled Landsat program, saved from extinction by congressional munificence, came 
once again under the control of the U.S. government, where it remains today. Throughout 
these tumultuous years, the Landsat program became a platform for tracking indicators of 
climate change, from deforestation to melting ice and rising sea levels.38

Yet the program had, in its first decade, helped American operatives unearth miner-
als on a planetary scale befitting a new era of globalization while contributing to the very 
problems of inequality and environmental degradation that the satellites were meant to 
solve. Landsat boosters claimed that viewing the world from space would allow for natu-
ral resource planning and environmental management across borders to the benefit of 
all mankind. However, when the Landsat program’s origins in U.S. mineral designs are 
brought into focus, a different pattern emerges, one in which U.S. officials sought to ad-
vance narrow national and private interests by reducing physical and political friction 
against the pursuit of minerals in a decolonizing world. The resulting program, in turn, 
launched a decade of extraction that benefitted the United States and elites in private in-
dustry and Third World nations in greater measure than the world’s poor populations and 
vulnerable environments—those, in short, Landsat 1 was designed to help. So it was that 
minerals, constitutive features of sovereign territories themselves, were bent to the will of 
new globalizing forces.

Third World leaders, meanwhile, embraced the remote sensing agenda to varying de-
grees of enthusiasm and ambivalence. The global Landsat agenda thus raises challenging 
questions about the shifting terrain of agency and resistance. How can people shape or 
challenge a global agenda that is so decidedly and purposefully out of physical and po-
litical reach? In the physical realm, Landsat program opponents struggled to contest the 
technological system, precisely because that system hovered five hundred miles overhead 
in the upper atmosphere. As Timothy Mitchell has argued in another context, the rise of 
undemocratic governance across the world was a partial effect of the worldwide transition 
from a system within reach, the coal-based economy, to a system characterized by diffuse 
and far-flung chains of productions and supply, the petroleum-based economy. Workers 
under the new paradigm struggled to throw a wrench in the system, as they had in the 
past, to secure rights. With the Landsat program, a similar problem was at play. How was 
it possible to throw a wrench at a satellite? Without rocket launchers, foreign govern-
ments—assuming they reached the difficult consensus that remote sensing satellites were 
detrimental to national interests—could not remove or shield their terrain from the gaze 
of the American State and interested parties.39

38 Debora Mackenzie, “Cutbacks Jeopardise Landsat Work,” New Scientist, Oct. 11, 1984, p. 4; Mack, Viewing 
the Earth, 3. Thomas, “Analyzing Environmental Policy Change,” 134 – 40; U.S. Congress, House, Committee on 
Science, Space, and Technology, Landsat Program: Management, Funding, and Policy Decisions,102 Cong., 1 sess., 
Nov. 26, 1991, p. 1. 

39 Mitchell, Carbon Democracy, 7.
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The physical limitations to resisting the Landsat program were matched with politi-
cal hindrances, and this also matters to the history of globalization. By taking geological 
reconnaissance into outer space, the Landsat program entered the murkiness of an inter-
national rather than a territorial zone. The United Nations was the most obvious arena 
in which to challenge boundary-crossing satellite surveillance, but it proved ineffectual. 
Some Third World leaders, including the representatives of the Group of 77, voiced con-
cerns about the Landsat program. They claimed that in the remote-sensing agenda, indus-
trialized nations became “sensing” states while poorer nations became “sensed” states—a 
new take on the “have” and “have not” formulation of uneven development. In negotia-
tions from the 1970s to 1980s, the group, particularly delegates from Brazil, Argentina, 
Mexico, and India, demanded that nations give prior consent to being sensed. However, 
the group ultimately retreated from this position with the understanding that the United 
States, the Soviet Union, and Western European nations with space technologies could, 
in practice, do what they wanted. Instead, the Group of 77 fought for and won language 
in international accords governing remote sensing that maintained nations’ sovereignty 
over resources. Yet, as one U.S. official involved in the negotiations pointed out, the claim 
to sovereignty over resources was “not something that you can really argue against.” In the 
end, the United States retained the rights to view resources across borders and to distrib-
ute the resulting information without consent of the nations under surveillance.40 

The Landsat program therefore illuminates how the move into outer space and the 
consequent scaling out to an international arena devoid of sovereignty made resisting 
activities that curtailed sovereignty exceedingly difficult. In the end, information about 
resources, like resources themselves, was revealed as an important and difficult-to-secure 
feature of national sovereignty. It is perhaps unsurprising, given such challenges emanat-
ing from globalizing technologies such as the Landsat program, that at the same time in 
the 1970s, thinkers in the postcolonial intellectual tradition were developing a critical 
language to spotlight how the production of knowledge across Western institutions facili-
tated historic and ongoing oppressions across the formerly colonized world. Scholarship 
in this vein made clear that knowledge was inextricable from power and resources. Such 
critiques of knowledge are therefore vital to our understandings of mineral extraction in 
the late twentieth century—a time when U.S. state and corporate actors tailored tools 
of imperial projection to the gleaming “tomorrowland” of the space age and the vertical 
reaches to which it took globalization.41

40 “News Section: United Nations and Remote Sensing,” 316. Joanne Irene Gabrynowicz, ed., The un Principles 
Relating to Remote Sensing of the Earth from Space: A Legislative History—Interviews of Members of the United States 
Delegation (Oxford, Miss., 2002), 13, 27.

41 Edward W. Said, Orientalism (New York, 1978).
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