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Abstract

In this chapter, I review scholarly literature on the history of the earth sciences in
the Cold War, focusing particularly on developments in North America and
Europe. I explore the impact of military patronage and national security concerns
on this research community, the influence of the International Geophysical Year
on scientific programs and scientific internationalism, and the ways that funding
for the physical environmental sciences shaped the production and dissemination
of knowledge. I conclude with ideas about potentially fruitful new research
questions.
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1 Introduction

With few exceptions, earth scientists in North America do not talk about a “Cold
War” period in their field in the way that physicists refer to the era of classical
physics or evolutionary biologists talk about the time before the Modern Synthesis in
the first half of the twentieth century. They see the decades after World War II as a
prosperous and intellectually vigorous time, when abundant and stable government
patronage allowed geophysicists and geochemists to collaboratively explore the
planet—including the singularly important and influential International Geophysical
Year of 1957–1958, which gave birth to the space age. New tools they developed in
these decades unlocked deep insights into planetary processes—including global
atmospheric circulation, ocean convection and circulation, plate tectonics, planetary
impact events, and climate change.

Historians of recent science acknowledge that the Cold War decades were
prosperous ones for earth sciences. But they also see patronage—particularly mili-
tary patronage—as key for understanding the spectacular rise of the earth sciences in
the second half of the twentieth century. Their work has addressed which research
questions gained priority over others (and why); explored how secrecy and classi-
fication affected the production and circulation of knowledge; and analyzed how
research programs and institutions devoted to the earth sciences and physical
oceanography, including planetary sciences, took shape and expanded amid the
Cold War. They have also examined various ways that earth scientists threaded
new relations with the state involving scientific intelligence and foreign policy
(including treaties involving Antarctica, Outer Space, and efforts to limit nuclear
testing) and addressed how leading figures in the field treated conceptions about
Earth’s environment and its management, among them the control of nature and the
precautionary principle.

For the term “Cold War Earth Sciences” to have meaning (rather than simply
referring to all that took place between 1947 and the late 1980s), we need to
recognize that certain advances in the earth sciences happened to occur during the
Cold War period but were not particularly shaped by burgeoning military patronage
or national security policies. For instance, many geophysicists remained active
participants in identifying and exploiting petroleum reserves. Oil was certainly seen
as a key strategic global resource after 1945 (Cantoni 2017), but the field of explo-
ration geophysics, embracing seismic techniques as prospecting tools, continued to
follow patterns already well-established in the 1920s and 1930s (Anduaga 2016). In
addition, not all prominent earth scientists worked on topics relating to military
interests. M. King Hubbert, the influential geophysicist who developed the concept
of peak oil and helped direct research for the Shell Oil Company from 1943 to 1963,
had no Pentagon ties, and embraced a holistic vision of the environmental sciences
already familiar to biologists and ecologists before the onset of World War II (Doel
2007; Vance and Doel 2010). Pentagon and government priories profoundly affected
many realms of the earth sciences in the Cold War era, but not all fields equally.

A robust outflow of scholarship on the earth sciences after 1945 began even
before the Cold War ended. Walter Sullivan, the politically astute New York Times
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science journalist, wrote a book-length contemporary account of the scientific
aims and global politics of the International Geophysical Year, illuminating the
rapid ascendant of the earth sciences (Sullivan 1961). Earth scientists and histo-
rians joined forces to create the History Committee of the American Geophysical
Union (AGU) in 1981; in 1988, the journal Earth Sciences History was launched.
AGU History committee members produced a series of edited books that broadly
addressed the earth sciences (Glen 1986) as well as individual works on post-
World War II geophysics (e.g., Stern 1989); several important contributions,
focused on geophysics generally and ionospheric research more specifically,
came from C. Stewart Gillmor, an AGU History member and Princeton-trained
historian of science based at Wesleyan University (Gillmor 1984, 1986).
Gillmor’s work aside, many of these earlier studies focused on the rational
development of scientific ideas with limited attention to how social, political,
and cultural factors shaped the questions that researchers pursued and the growth
of institutions which supported them. In part, this reflected the divide between
“internal” and “external” approaches to history of science (whether one empha-
sized “the trajectory of ideas” or “the social and cultural forces that produced and
molded such ideas,” as Janet Browne artfully put it) that came into sharp focus in
the last decades of the twentieth century (Browne 2021, 15). But what most
distinguishes this body of work from what might be termed scholarship on the
Cold War physical environmental sciences was a deliberate focus on patronage.
That is, how did military agencies and other governmental institutions concerned
with national security (including advances in weapons systems) and foreign
policy (including national prestige and treaty-making) incorporate earth scientists
into their operations and planning amid the Cold War? How did these affinities
affect the practice, aims, outlooks, achievements, and professional ambitions of
geophysicists?

2 Links to National Security

The rise of “externalist” approaches to the history of American science in the
1980s—itself a new, bold focus of inquiry—made it possible for historians to
perceive ways to map how Cold War pressures and opportunities influenced earth
sciences’ growth and institutionalization. After focusing on military influences on
the discipline of physics—a natural and understandable fascination, given the
centrality of nuclear weapons in global history after 1945—historians of science
began to appreciate that the earth sciences were right behind them. As the Cold War
began, military and governmental funding for the fields of earth sciences was
surpassed only by that for physics (Oreskes and Doel 2002; Doel 2003a; Weart
2013). Military fascination with these fields, as Michael Aaron Dennis has observed,
caused “a profound reconfiguration of the disciplines, institutions, and practices used
to understand the Earth” (Dennis 2003, 809).

What made the earth sciences so crucial for military leaders (in the USA, but also
in other advanced industrial nations around the globe, including the Soviet Union)
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were the weapons systems of greatest importance at the start of the Cold War. These
were what is still called the “triad” in the nuclear age: advanced long-distance
aircraft, submarines, and guided missiles (all capable of carrying nuclear weapons
by the end of the 1950s). Military officials came to see the natural environment as a
bounded, dynamic space through which the new weapons of the Cold War era would
pass. Understanding physical phenomena became a necessity to accurately operate
these weapon systems. Addressing unsolved problems in the earth sciences—in
geodesy, atmospheric electricity, terrestrial magnetism, ionospheric physics, physi-
cal oceanography, and atmospheric sciences—would aid scientists as well as mili-
tary planners by advancing fundamental research that simultaneously offered
utilitarian advantages. While some branches of the biological environmental sci-
ences also interested military planners in the early Cold War—including the atmo-
spheric dispersion of radioactive fallout, the sound-detection abilities of marine
mammals, and the migration patterns of whales (to distinguish them from hostile
submarines)—these were narrow, occasional slats in the broad spectrum of fields
constituting postwar fields of environmental biology (Kwa 1993; Doel 2009; Ritts
and Shiga 2016; Kangas 2023).

A trickle of scholarship began addressing this issue in the late 1980s, becom-
ing a faster and faster stream by the end of the century. Early contributions helped
shape questions that later researchers pursued (e.g., Mukerji 1989). It is interest-
ing, in hindsight, to see how rapidly the field blossomed. David H. DeVorkin’s
exploration of the postwar US V-2 program, revealing the importance of physical
environmental factors of critical importance in operating missiles (DeVorkin
1987, 1992), certainly influenced my own preliminary assessment of post-
WWII military influence on the physical environmental sciences (Doel 1997a).
Those of us called to the recent history of the earth sciences and oceanography
sensed fertile uncharted territory ahead; we also soon discovered that similarly
interested scholars ranged from recent PhDs to senior figures, and that various
patrons and organizations were saying yes to underwriting dedicated workshops,
conferences, and gatherings. A workshop convened by the History Committee of
the American Geophysical Union in 1998 led to a volume of Historical Studies in
the Physical and Biological Sciences devoted to “Military Patronage and the
Geophysical Sciences in the United States” (including Hacker 2000, Oreskes
2000a; Rainger 2000a; Warner 2000). The Second Maury Conference on the
History of Oceanography, held in Woods Hole, Massachusetts, in 1999, resulted
in a special edition of Earth Sciences History that also encompassed the Cold War
earth sciences (including Oreskes 2000b; Rainger 2000b; van Keuren 2000,
Levin and Doel 2000). A separate 2001 conference sponsored by the Peace
Studies Program at Cornell University yielded another relevant contribution: a
special issue on “Earth Sciences in the Cold War” in Social Studies of Science
(including Barth 2003; Cloud 2003; Dennis 2003; Doel 2003a; Harper 2003).
These papers collectively explored the intersection of the earth sciences and
oceanography with national security policy, including how the experiences of
members of this field differed from that of physicists, how abundant funding
shaped the institutional growth of these fields and the unanswered questions its
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practitioners felt most important to pursue, how Cold War international tensions
affected the practice of science, and how military concerns affected the produc-
tion and dissemination of knowledge.

Two additional lines of inquiry—closely related to military funding for the Cold
War earth sciences but centered on distinct spheres of inquiry—arose at this same
time. One was cartography’s intersection with geophysics. Earth scientists had long
played important roles in determining where things were—the first technical bureau
in the US government was the Coast & Geodetic Survey, founded in 1807—but
geodetic and gravity data became particularly vital for emerging weapons systems
after 1945 (Cloud 2000; Warner 2000, 2002). Several scholars have argued that
military needs shaped the fields of geodesy, cartography, and geography even more
profoundly: For John Cloud, military needs and demands for secrecy led to “a great
re-convergence of these disciplines” during the Cold War “at spatial scales, extents
and tolerances necessary to either wage or prevent nuclear war” (Cloud 2002, 262),
while Trevor J. Barnes and Matthew Farish claimed these war-inspired shifts led to a
new conception of science, resulting in a novel, theoretical understanding of regions
(Barnes and Farish 2006, 807). Not all scholars agreed that military influences
exclusively inspired these changes (Johnston et al. 2008), but many accept that the
practices of map-making reflected familiar Cold War pressures. Secret maps of large
portions of Earth’s surface emerged from the clandestine US space satellite mission
Corona, begun in 1959 (Cloud 2001, 2002); Cold War mapping gained new cen-
trality in efforts to understand and project US geostrategic power (Cloud
2013; Barney 2015); and earth scientists, frustrated by military classification of
seafloor depth data, grew inspired to create a physiographic map of ocean
basins—what became the celebrated Heezen-Tharp maps of the world oceans, first
published in 1957 (Doel et al. 2006; Frankel 2012a). In recent years, Marie Tharp—
who coproduced these maps with Bruce Heezen—has gained attention from scholars
and writers intrigued by her contributions as a women oceanographer and cartogra-
pher (Felt 2013; Trethewey 2023).

Another issue was the intersection of the earth sciences with agencies concerned
with national security and scientific intelligence. Scholars intrigued by the military’s
postwar fascination with the earth sciences quickly realized that other realms of the
state, including the National Security Council and the Central Intelligence Agency,
were equally interested in what physical environmental scientists could share about
the achievements of foreign researchers in Western Europe as well as in East Bloc
nations. Earth scientists were well-suited to these roles for several reasons: Their
research required access to diverse parts of the globe; they were largely politically
conservative or moderates, not seen as likely security risks; and they were not
physicists, a community famous for its embrace of internationality and liberal
politics. The CIA quickly began to expand earth sciences intelligence-gathering in
the early 1950s (Doel and Needell 1997; Doel 2015). Allan A. Needell revealed that
the US architect of the International Geophysical Year, the Carnegie Institution of
Washington geophysicist Lloyd V. Berkner, appended a “Secret Supplement” to a
1950 study of science in the US Department of State, extolling how science attaches
in foreign embassies could aid crucial intelligence-gathering (Needell 2000;
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Goossen 2020). Scientific intelligence is best seen as related to familiar practices of
keeping tabs on the competition—something scientists routinely do to understand
the state of play in their field (Doel 2020). But the Cold War intensified and
institutionalized this practice, in the USA and other scientifically advanced nations.
As I write, the CIA’s CREST database of declassified materials now lists 946 docu-
ments matching “geophysics” and “ColdWar,” and 54 documents that include “earth
sciences” and “Cold War.” Not all potential stories merit historical attention, but
undoubtedly a good number of them will.

3 Exploring the Planet: Expeditions, Global Initiatives,
and Geostrategic Concerns

National security concerns after World War II supported earth science research
programs on scales far beyond what had been possible in the interwar years.
Expeditions reached all parts of the planet, deep into the oceans, and high into the
atmosphere. As in prior decades and indeed centuries, researchers involved in these
expeditions sought environmental knowledge that mattered both for their science
and for their patrons. What emerged in the Cold War, historian Stephen J. Pyne has
written, was a “third great age of discovery,” which “claimed as its geographic
domain the solar system, beginning with planet Earth” (Pyne 2016, 113; see also
Pyne 2021).

The most far-reaching global initiative was the International Geophysical Year
of 1957–1958, involving some 60,000 scientists in 67 nations and still the largest
transnational scientific activity yet undertaken. Scholars have struggled to find
adequate words to describe it: in their still authoritative survey of the IGY, Christy
Collis and Klaus Dodds, borrowing from author Matthew Brzezinski, termed the
enterprise a “scientific Olympics of sorts”; more recently, Benjamin Goossen
found the IGY shared commonalities with high modernist initiatives such as the
chartering of the United Nations and the Marshall Plan (Collis and Dodds 2008;
Goossen 2020). Scholars have also struggled to judge the IGY as exemplifying
Cold War tensions and practices or an exception to them (Doel 1997b). Michael
Aaron Dennis termed it “arms control by other means” (Dennis 2006, 184), while
Adrian Howkins found the IGY had a “Jekyll and Hyde personality,” being both
“an unprecedented example of international scientific co-operation and idealism”
and “a worldwide stage for scientific competition and political rivalry” (Howkins
2008, 597). In recent years, scholars have generally stressed the IGY’s global
cooperative character (Korsmo 2004; McCray 2006; Korsmo 2007; Aronova
et al. 2010) while noting various brush fires—including the challenge of incor-
porating both East and West German scientist-participants, and mainland China’s
decision to withdraw from the IGY after covert US political intervention—did
reflect familiar Cold War tensions (Wang 1999; Doel et al. 2005; Wang and Zhang
2010; Olšáková 2017; Barrett 2022).

Key aspects of the IGY—at least within North American and European con-
texts—have received critical and sustained attention. Historians of science have
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written detailed overviews of the origins of this global project and the scientific
ambitions of its leaders (Agar 1998; Bulkeley 1991, 2000, 2008; Collis and Dodds
2008; Dodds et al. 2010; Korsmo 2007; Kunkel 2021; Needell 2000; Powell 2008),
as well as in-depth examinations of research efforts enhanced by IGY activities,
particularly those focused on geophysical phenomena at the Earth’s poles (Heidt and
Bocking 2019; Herzberg et al. 2018; Josephson 2014; Korsmo and Graham 2002;
Martin-Nielsen 2012). Efforts to create International Data Centers to safeguard and
share IGY data—an early instance of the challenges of Big Data—have become a
focus of attention (Korsmo 2007, 2008; Aronova et al. 2010; Aronova 2017a) as has
the unexpected contribution of amateur scientists to the IGY (McCray 2006, 2008;
Dora 2023).

Geographical dimensions of the IGY have also received considerable attention
from historians. IGY leaders focused particular attention on Earth’s polar regions.
Scholars have argued that this emphasis was overdetermined. The predecessors of
the IGY were both polar-focused. Political leaders, like military officials, recognized
that both the Arctic and Antarctic by the early Cold War had become crucial
geostrategic regions (the Arctic because it was the geographic center between
North America and the Soviet Union, hence a possible locale for World War III;
Antarctica because of unresolved territorial claims that threatened Cold War alle-
giances). As a result, understanding a wide range of geophysical phenomena at the
poles, from atmospheric dynamics, glacial movements, and magnetic variations,
were judged vital for science and national security (Doel et al. 2014). The
ice-covered island of Greenland, halfway between the United States and the Soviet
landmass and then a territory of Denmark, became a beehive of earth sciences
research amid the IGY, as scientists understood environmental knowledge obtained
there would also benefit military operations in the far north (Heymann et al. 2010;
Ries 2012; Doel et al. 2016). Scholars have focused particularly on the construction
of a nuclear-powered military base called Camp Century, built under the Greenland
icecap, that served both as a cover for a proposed secret US Army plan to place
medium-range nuclear-tipped missiles in tunnels bored through the ice, and as a
drilling site for deep ice cores (intended to reveal the physical characteristics and
stability of glacial ice) that also yielded profoundly important clues about Earth’s
past climatic history (Martin-Nielsen 2013; Nielsen and Nielsen 2021).

The Antarctic situation was distinct: Two South American nations, Argentina and
Chile, claimed overlapping sectors of the Antarctica. To avoid conflicts between pro-
posed IGY expeditions to the southern continent by various nations that maintained
territorial claims, a political solution was proposed and adopted: the Antarctic Treaty
of 1959 put existing territorial claims ‘on ice,’ and amid the IGY, Antarctica became
a “continent for science” (Elzinga 2009; Dodds 2010a; Howkins 2011; Berkman
2011; Launius 2017). Because Antarctic IGY activities so deeply overlapped with
Cold War foreign policy, historians have been particularly intrigued by national and
international contexts of research in Antarctica, including transnational collabora-
tions and how these affected the production of knowledge and the character of
scientific research (Dodds 2005; Turchetti et al. 2008; Naylor et al. 2008; Roberts
2011; Roberts et al. 2016). More recently, as additional archival sources have
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become available, scholars are discovering additional revealing topics, such as the
creation of Antarctica’s Atom-Free Zone (Musto 2018).

An even more important outcome of the IGY—and perhaps its best-remembered
contribution—was its promotion of artificial satellites to better understand the near-
Earth environment. The space age began when the Soviet Sputnik I—intended to
help determine the density of the upper atmosphere—rocketed into orbit on October
4, 1957, becoming Earth’s first artificial satellite. Because the instauration of the
space age serves as a crucial moment in twentieth-century history, a robust histori-
ography emerged decades ago, much of it neither focusing on Cold War factors nor
on their influence on earth and planetary research. But certain studies do address the
Cold War, including John Logsdon’s most recent account of President John
F. Kennedy’s decision to go to the Moon (Logsdon 2010); Audra Wolfe’s examina-
tion of US-Soviet Cold War rivalries (Wolfe 2013); Walter McDougall’s now-classic
account of the origins of the space program (McDougall 1985); Erik Conway’s
recounting of atmospheric sciences research (Conway 2008); Andrew J. Butrica’s
study of planetary radio astronomy (Butrica 1996); Stephen J. Pyne’s narrative of the
Voyager outer planetary mission (Pyne 2010); and several works by former NASA
History Office chief Roger Launius (Launius 2010, 2014, 2016). Two historians of
science have also offered insightful institutional histories of the Jet Propulsion
Laboratory, a key NASA facility closely tied to earth and planetary exploration
initiatives (Koppes 1982; Westwick 2008).

In the aftermath of the IGY, government policymakers continued to value and
promote earth science initiatives to aid foreign policy aims. Because physical environ-
mental scientists were ideally positioned as valuable and useful players in the Cold
War—given their continuing contributions to national security; their role in gathering
global data; their ability to navigate between the ideals of science and the demands of
the American Cold War state; and their utility in operating field stations that demon-
strated sovereignty claims (Dodds 2010b; Korsmo and Sfraga 2003; Sörlin 2014)—it is
not surprising that members of this community became involved in various visible
diplomatic initiatives and activities, both overt and covert. Scholars have begun to
explore the ways that earth scientists contributed to highly visible efforts to promote
desalination plants in various nations, including Israel and Saudi Arabia (Krige 2014;
Krige and Sarkar 2018; Low 2020), and carried out a secret mission in India in the
mid-1960s, initiated at the highest levels of the US government, to mitigate the Bihar
drought through weather modification (Doel and Harper 2006). Both undertakings were
conceived as ways to limit nuclear proliferation. But as Simone Turchetti and Peder
Roberts have shown, government officials particularly valued earth scientists because
gathering new information on potential enemies meant gathering information about the
Earth: Surveillance networks owed their existence “to the dramatic expansion of
funding to the geosciences after 1945” (Turchetti and Roberts 2014, 2). Leaders of
transnational security organizations, including the North Atlantic Treaty Organization
(NATO), similarly valued the earth sciences (Turchetti 2012, 2020; Camprubi and
Robinson 2016; Robinson 2018, 2021).

8 R. E. Doel



4 Controlling Nature (and Planetary Pollution)

Earth scientists in the Cold War era faced a dilemma. Many felt that their research
tools, and the epistemic standing of physical sciences, made them the most
reliable interpreters of the planet’s environmental conditions. They believed
their instruments and measurements were yielding important insights into deep
circulation in the oceans (setting limits on proposed nuclear waste disposal at sea)
and the distribution of nuclear fallout over land. Some also believed that using
science-based technology to control nature—chemical pesticides for agriculture,
and weather control—would help solve major material problems. By the second
half of the Cold War, however, biological scientists increasingly asserted the
primacy of their own knowledge about earth’s environment, emphasizing eco-
logical concepts and conservation while critiquing the “technological fix” men-
tality underlying control of nature approaches. This clash did not solely involve
earth scientists and physical oceanographers but was part of a profound shift in
the dominance of science disciplines. While biology as a whole did not surpass
the physical sciences until the 1990s, years after the Cold War ended, the
biological environmental sciences began gaining increased funding, influence,
and authority within the US scientific landscape much earlier in the Cold War
(Kevles 1997; de Chadarevian 2002).

Scholars have fruitfully pursued several instances where earth scientists early in
the Cold War felt confident that the control of nature would soon be within their
purview. A particularly revealing case involved weather control, an undertaking with
roots in the nineteenth century that gained new-found respect (and abundant military
patronage) by 1947 (Fleming 2006, 2010; Harper 2008, 2017). Other physical
scientists believed that nuclear weapons promised benefits for peaceful geological
engineering, best illuminated by the Atomic Energy Commission’s 1960s Project
Plowshares (Kirsch 2005), which included a plan to employ hydrogen bombs to
create a new harbor in northwest Alaska (O’Neill 2007). Earth scientists early in the
Cold War also generally perceived the benefits of using radioactive fallout—effec-
tive as tracers to better understand atmospheric and oceanic circulation—outweighed
concerns raised by geneticists and biological oceanographers about increased levels
of radioactivity in the ecosystem (Hamblin 2008; Higuchi 2020). Debates over
whether the biological or physical environmental sciences provided the most rele-
vant, reliable, and robust knowledge of terrestrial processes continued to reverberate
in academic institutions amid the wide-ranging social, political, and cultural unrest
of the late 1960s (Kingsland 2005; Vance and Doel 2010; Lajus 2020).

Assessing planetary-level changes from Earth orbit further enhanced physical
environmental scientists as interpreters of environmental change, including emerg-
ing threats from resource exploitation and pollution (McNeill 2000; Conway 2014).
Several scholars have explored the impacts of specific satellite programs including
Landsat (Mack 1990; Maher 2019) and the US-French environmental surveillance
satellite Argos, launched in the late 1970s (Benson 2012). Pursuing similar lines of
inquiry, other researchers have explored how NASA’s earth-orbiting satellites
enhanced the burgeoning realm of atmospheric sciences (Conway 2008; see also
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Fleming 2016) and gave shape to the emerging interdisciplinary field of Earth
System Science (Barton 2020; Launius 2016). More recently, L. Ruth Rand studied
a new form of pollution in near-earth space: orbiting space junk that litters the
planetary environment, threatens functioning satellites and spacecraft, and occasion-
ally crashes back to Earth’s surface (Rand 2019).

Another aspect of pollution, initially lumped under the framework of “atmo-
spheric pollution,” involved climate change. It is at once both a Cold War concern
and one that also happened to take place during the Cold War years, as greenhouse
gases released into the atmosphere after the Industrial Revolution were recorded
during the IGY and warming temperatures became evident in national and global
measurements (Weart 1992; Fleming 1998; Edwards 2006). Already in 1947, polar
melting (then widely interpreted as natural variation) was labeled a national security
concern during a secret Pentagon-led briefing, as warming benefitted Soviet shipping
as well as agricultural production (Doel 2009; Sörlin 2011). A decade later, in 1957,
earth scientist Roger Revelle became lead author on an influential study about
industrial-caused (anthropogenic) global warming and arranged for the geochemist
Charles David Keeling to measure atmospheric carbon dioxide concentrations as
part of the IGY (Weart 2008). So much rich scholarship now focuses on the
discovery and politics of climate change (the most widely used term by the last
decades of the Cold War) that only the briefest survey of emerging topics and themes
is possible here. Researchers have explored climate change as a quintessential Cold
War story (Oreskes and Conway 2008; Oreskes 2014b; Oldfield 2018; Sörlin and
Lane 2018; Dörries 2020; Doose 2021); they have also examined the growth of
global infrastructure essential for providing climate data (Miller 2001; Edwards
2013); the ozone hole threat (Grevsmühl 2018); the response of US presidential
administrations to emerging knowledge about climate change (Howe 2014); how
scientific consensus about climate change emerged (Oreskes 2018); and how media
portrayals shaped public perceptions of this field (Christensen et al. 2013). A
burgeoning area of investigation addresses how leaders of major fossil fuel indus-
tries and their ideological allies, including politicians, sought to create doubt about
robust scientific findings, reinforcing climate skeptics and undermining possible
remedies. In Merchants of Doubt, Naomi Oreskes and Erik Conway (Oreskes and
Conway 2010) placed efforts to discredit climate science among similar campaigns
to discredit health risks such as tobacco smoking, acid rain, DDT, and the ozone
hole—where industry profits were threatened—but also specifically within Cold War
geopolitical frameworks, including anti-Communist and antienvironmental
commitments.

A separate but important issue for historians is: How did the disciplinary makeup
of core earth sciences fields—particularly geology, geochemistry, and geophysics—
shift over the decades of the Cold War? Borders between fields are not permanent
and essential but rather dynamic and responsive to external pressures and factors
(Good 2000); as Peter Bowler has noted in his now-classic The Norton History of the
Earth Sciences, “The unity of the ‘environmental sciences’ is not created by the
sciences themselves, it is imposed by the public’s growing awareness of the threat
posed to the environment by our activities” (Bowler 1992, 2; also Poole 2014). Since
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then, scholars have begun to explore how geophysicists and geochemists after 1945
gained greater influence and presence in leading university departments of geology
and challenged the evidentiary and epistemic traditions long embraced by geologists
(Oreskes and Doel 2002; Oldroyd 2002). The growing stature of geophysics (Dennis
2003; Doel 2003a; Launius 2016) and geochemistry (Kragh 2000; Shindell 2010,
2014) reflected both the perceived importance of new tools their practitioners could
apply to major unsolved problems and the tsunami of military and state patronage
(including NASA-related planetary science) that supported their applications. Sim-
ilar dynamics affected oceanography during the Cold War (Hamblin 2005; Mills
2009), including ocean-focused institutions (Rainger 2003). Scholars have also
explored how program managers in major foundations influenced strategies of
knowledge production (Rozwadowski and van Keuran 2004; van Keuren 2000)
and how the concept of “environment” came to be attached to these fields (Warde
et al. 2021). Nevertheless, intellectual and professional clashes between traditional
geologists and their geophysics and geochemistry colleagues in the post-1945 era—
which transformed the practice of geology—remain remarkably underexplored.

5 Cold War Influences on the Production of Knowledge

Historians of science attracted to the question of how military patronage influenced
knowledge production amid the Cold War are well-acquainted with a fruitful debate
between two prominent historians of science at the end of the twentieth century, Paul
Forman and Daniel J. Kevles. Forman argued that military funding for physics after
World War II led to “a qualitative change in its purpose and character,” resulting in
“an enlistment and integration of the bulk of its practitioners and its practice in the
nation’s pursuit of security through ever more advanced military technologies”
(Forman 1987, 150). Kevles countered that “physics is what physicists do”: No
normative path for research exists; all forms of patronage affect the production of
knowledge. The debate, initially confined to the postwar physics community, soon
motivated researchers interested in the Cold War earth sciences, who took up a
related question Forman had posed: “What direction of the advance of science, and
thus what kind of science, resulted from military sponsorship?” (Quoted in Doel
2003a, 637; see also Oreskes 2021).

To this day, interpreting military influence on the practice of geophysics and
geochemistry remains a lively issue in Cold War historiography. In recent years,
historians have noted limits in what both Forman and Kevles argued, while affirming
crucial intersections between postwar American science and defense agencies
(Oreskes 2014a). As John Krige observed, if Forman erred in claiming that state
patronage was synonymous with state control and the exploitation of scientists,
Kevles failed “to address the specificity of the state-science relationship in the
Cold War (or any other historical period),” thus removing “critical tools” that
historians needed to address so sharp a dichotomy (Krige 2014, 431). Just how
military patronage—including data classification—affected the physical environ-
mental sciences remains a central concern for the field.
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Studies of the significance of Cold War military patronage for the earth sciences
have gone in several fruitful directions. One initial focus involved the leading
intellectual advance in postwar geophysics, the theory of plate tectonics. Almost
all scholars who have traced the rapid emergence and widespread acceptance of plate
tectonics in the 1960s agree that national security concerns involving undersea
warfare released a flood of defense dollars for new instruments and unprecedented
surveys of the ocean’s floors, providing data about undersea earthquakes and
magnetic patterns alongside midoceanic ridges (their planet-encircling extent itself
a postwar discovery resulting from these investments in physical oceanography)
(LeGrand 1988; Oreskes and LeGrand 2001; Oreskes and Doel 2002; Frankel
2012b). But Forman’s first question still loomed: Had military patronage for seis-
mology—in the immediate postwar years a small research community—distorted
this field when the US military, in the late 1950s, invested heavily in seismology and
global seismological networks? These networks mattered, for within a decade, they
made it possible for earth scientists to distinguish between earthquakes and atomic
blasts, a prerequisite for future nuclear arms control treaties to be verifiable and
enforceable. Exploring the evolution of Cold War seismology, Kai-Henrik Barth
argued that “seismologists did not lose control of their discipline, despite massive
DOD interests” (Barth 2003). Fellow historian of science Michael Aaron Dennis
disagreed: Seismology had until then always been an applied field (exploration
geophysics or earthquake prediction), defined by an instrument (the seismograph),
and thus “inseparable from practical technical problems–there was no field to
distort” (Dennis 2003, 815). Recently Naomi Oreskes, bringing decades of research
into focus, has offered a wide-ranging analysis of Navy patronage for oceanography
in the Cold War that revisits many of these issues, including the emergence of plate
tectonics and ways that patronage structures influenced the questions that earth
scientists felt most worthy of pursuit (Oreskes 2021). Returning to the Forman-
Kevles debate, Oreskes suggested a key issue had been overlooked: While “military
support for oceanography and marine geophysics was both enabling and
constricting,” such funding “resulted in the creation of important domains of knowl-
edge, but it also created significant, lasting, and consequential domains of igno-
rance” (Oreskes 2021, 8). These topics merit continuing inquiry (Antonello 2021).

Concerns aside, historians of science owe Forman and Kevles a great deal, for
their claims encouraged scholars to explore a wide range of ways that patronage
(state as well as military) influenced both the production and diffusion of knowledge
in the Cold War era. This effort remains a work-in-progress: Diplomatic historians
have highlighted a “hall of mirrors” dynamic underlying numerous foreign policy
and intelligence-gathering undertakings throughout the Cold War, and scholars
studying the earth sciences in this time, sensing subtle but profound influences,
have faced similar challenges in articulating them. As Matthew Dörries has argued
(Dörries 2011), the debate over “nuclear winter” in the 1980s reflected both the
emerging science of climate change and a reaction to then US President Ronald
Reagan’s policies on nuclear warfare. Similarly, the intense mass extinction debate
of the late twentieth century, fueled by discoveries in astrophysics and paleontology,
also resonated with the then-pervasive awareness of atomic bomb disasters (Clube
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1994), while understanding of the impacts of asteroids and comets on planetary
bodies (part of the mass extinction debate, but also at the heart of interpreting the
cause of lunar craters) was crucially aided by direct study of nuclear explosion
craters at the Nevada Test Site (Doel 1996). That it took nearly two decades for the
Stommel Diagram—a three-dimensional conceptual tool developed by the Woods
Hole physical oceanographer Henry Stommel to affirm why scale mattered in
studying the ocean’s physical properties—to become an equally significant means
for studying oceanic ecosystems reflects limitations on the diffusion of knowledge
even within institutions employing both physical and biological oceanographers
(Vance and Doel 2010). “Oceanography as a discipline still, in some ways, does
not quite exist,” Naomi Oreskes (2014c) recently argued. The extent to which this
reflects Cold War practices—including classification policies, professional and dis-
ciplinary divides—remains a fruitful issue to explore (Hamblin 2005).

Scholars also have begun exploring a wide range of related topics, among them
the growth of earth science and oceanographic institutions after 1945 (Wallace
2016), the recruitment of graduate students to these institutions, and limits imposed
on the international practices of these fields amid Cold War global fractures. Navy
interest in gaining new knowledge about the physical environment led to remarkable
expansion of US oceanographic facilities, including the Scripps Institution of
Oceanography, the Woods Hole Oceanographic Institution, and Columbia
University’s Lamont Geological Observatory (now Lamont-Doherty Earth Obser-
vatory) (Doel 2003a, b; Oreskes and Rainger 2000, Rainger 2000b, 2003; Weir
2000, 2001; Oreskes 2021). Valuable new insights have come from researchers
addressing how the earth sciences expanded, not only in the Soviet Union (Aronova
2017b, c), but also within smaller advanced nations amid the Cold War, in particular
Scandinavian countries (Wicken 2008; Sörlin 2009, 2014; Vollset et al. 2018). Other
scholars have addressed a distinct realm of ColdWar oceanography, human activities
in underseas environments (Rozwadowski and van Keuran 2004; Benson and
Rozwadowski 2007; Alder 2019). What has remained particularly elusive are
detailed narratives of international associations of earth scientists in the second
half of the twentieth century, in contrast to those for astronomers and physicists
(for instance, Lalli 2019). We do not yet have in-depth historical accounts of either
the American Geophysical Union or the International Union of Geodesy and Geo-
physics, although one recent overview of the IUGG makes occasional mention of
global political challenges that hindered its activities (Joselyn and Ismail-Zadeh
2019).

6 Opportunities and Conclusions

In their 2000 article “Why Geophysics?” Naomi Oreskes and James R. Fleming
asked, “Why devote energy to studying a discipline that many view as derivative,
others as peripheral and unimportant? Why should historians and philosophers of
physics pay attention?” (Oreskes and Fleming 2000, 253). Back then, Oreskes
and Fleming were celebrating that emerging scholarship had begun to reveal that
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“collaboration with military organizations” was far from “a distinctive feature of
physics” (255). Since then, much has changed. It is worth remembering that
30 years earlier, in the 1970s, what then was new under the sun was the history
of science in America (Reingold 1976). Hence, it is satisfying, but not surprising,
that historians by now have outlined key issues in Cold War geophysics and
geochemistry (Masco 2010).

What we do not yet know about the Cold War earth sciences nevertheless remains
vast. Some issues are perhaps particularly worth pursuing. Let me note four that
promise to broaden our understanding of the evolution of the earth and environmen-
tal sciences in the second half of the twentieth century and beyond.

How did the earth sciences function globally during the Cold War? The Interna-
tional Geophysical Year remains an undertaking that is remarkably well-studied—
and also just barely explored. Historians have struggled with the enormity of the IGY
for decades: analyzing the full scales and dynamics of this enterprise, spanning some
66 nations, seems similar to the challenge the blind face when encountering an
elephant (Collis and Dodds 2008; Elzinga 2009; Goossen 2020; Lehman 2020). In
recent years, scholars have begun exploring how the IGY impacted nations beyond
the USA, Britain, France, Belgium, and the Soviet Union, whose scientists set the
IGY’s agenda: New studies explore developments in Cold War Czechoslovakia,
Poland, and the German Democratic Republic (Olšáková 2017), Australia (Moss
2020), Spain (Batlló 2008), and South Africa (van der Watt and Swart 2016). Such
investigations are welcome and important additions to understanding research prac-
tices and the evolving status of science in advanced nation-states around the globe.
But we still know little about what happened in the majority of countries that
formally joined the IGY. As Barbara Silva has observed, we know almost nothing
about the IGY’s impact on Latin and South America apart from studies focusing on
conflicts between Argentina and Chile over Antarctic territorial claims, before the
Antarctic Treaty put such tensions to rest (Silva 2020). And apart from the already-
advanced nation of South Africa, we know virtually nothing about what the IGY
meant for scientists and political leaders in sub-Saharan Africa as the profound
transition from colonial rule to independent nations began to unfold (Krige 2019,
439).

We also know too little about the large transnational transient institutions
modeled on the IGY launched in the last decades of the Cold War: In what ways
were these shaped by Cold War and national security pressures; in what ways were
the environments in which they operated isolated from political, cultural, and
intelligence-gathering influences? Thanks to recent scholarly work, we now are
gaining insights into the International Geosphere and Biosphere Program, launched
in the last years of the Cold War, that ambitiously sought to coordinate research on
biological, chemical, and physical processes at global and regional scales (Kwa
2005; Uhrqvist and Linnér 2015; Rispoli and Olšáková 2020). But we still have few
historical insights into such major undertakings as the Indian Ocean Expedition
(1959–1965) and the International Year of the Quiet Sun (1964–1965) apart from
how international data-sharing policies affected them (Aronova 2017a). Other major
initiatives launched amid the Cold War—such as the International Symposia on
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Equatorial Aeronomy, first convened in 1962, born of a burgeoning Latin America
and sub-Saharan African research infrastructure distinct from its European progen-
itors—await their historians.

What broader relationships exist between the earth sciences, foreign policy
initiatives, and diplomacy amid the global Cold War? Much of what we know
about how earth scientists became involved in foreign policy initiatives has come
from studies of scientific and state activities at the highest levels. This approach has
proven fruitful for decades for historians of science as well as diplomatic historians.
As Allan A. Needell has shown, US leaders of the IGY, particularly Lloyd
V. Berkner, negotiated the frequently fraught relationships between scientists, polit-
ical leaders, and intelligence agencies in the 1950s, and such scholars as Zuoyue
Wang, Roger Launius, and Paul Berkman, among others, have explored international
treaty negotiations where earth scientists were central players, including the Limited
Nuclear Test Ban Treaty, the Antarctic Treaty, and the Outer Space Treaty (Wang
2008; Berkman 2011; Launius 2017; see also Oreskes 2014a). More recently, Audra
Wolfe has explored how leading scientists, working with policymakers and officials,
helped shape American cultural diplomacy throughout the Cold War (Wolfe 2020).

But have we missed crucial insights by focusing almost exclusively on top-level
discussions and negotiations, ignoring the efforts of working scientists who actually
undertook these negotiations, or participated in transnational exchange programs
that high-level officials sought to put into play? Emerging scholarship suggests this
is the case. Lower-level scientific contacts allowed Swedish and Soviet climatolo-
gists to collaborate before and after World War II (Lajus and Sörlin 2014). Sustained
interactions between US and Soviet earth scientists made possible by the 1972
US-U.S.S.R. Agreement to Protect the Environment created enduring midlevel
professional and personal connections, networks that could not be discerned from
top-level documentary evidence (Amramina 2015, 2021). Other scholars from
Denmark and Russia recently explored how seismologists in the USA and Soviet
Union found ways to directly exchange instruments in the 1960s. Here, seismo-
graphs served as diplomatic objects that furthered the aim of arms control by aiding
nuclear detection efforts (Jacobsen et al. 2021). Examining the earth sciences
through the broad lens of science diplomacy also allows renewed focus on the
circulation of scientific knowledge on global, national, and regional scales (Roberts
2009; Turchetti et al. 2012; Martínez-Rius 2020; Jacobsen and Olšáková 2020;
Adamson and Lalli 2021; Kunkel 2021; Robinson et al. 2023).

What fruitful intersections can be explored at the intersection of Cold War earth
sciences and environmental history? We have, at present, two distinct historiogra-
phies of the environmental sciences in the Cold War United States: One that explores
the well-funded earth sciences, constituted by military interest in their applications to
national security; and a second, focused on the rise of the Environmental Movement,
pollution, resource exploitation, and the creation of agencies dedicated to environ-
mental protection, where biology (particularly ecology) is the central scientific field.
These narratives exist side-by-side, rarely overlapping, even if they both address
what we would consider sciences of the environment (Doel 2009; Aronova et al.
2010; Goossen 2020). What can we gain by foregrounding questions that
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environmental historians have asked, for instance, about sustainable practices, the
social and political commitments of scientists, and emerging conceptions of global
systems? (Heyck and Kaiser 2010; Aronova 2017b, c).

Fortunately, much good work of this kind is already underway. Perrin Selcer has
explored how the United Nations promoted soils research around the planet (Selcer
2018); Jacob Hamblin and Toshihiro Higuchi have both charted how potential and
actual catastrophes, including radioactive fallout, stimulated public concern about
the planet’s environment (Hamblin 2008, 2013; Higuchi 2020), and Elena Aronova
tackled the challenges of conceiving environmental monitoring, broadly conceived,
in the Soviet Union at the height of the Cold War (Aronova 2015). Other scholars
succeeded in addressing the full range of the environmental sciences by focusing on
particular geographic regions, including the North American Arctic (Heidt and
Bocking 2019), Eastern Europe (Olšáková and Oldfield 2012; Oldfield and Shaw
2015), the Soviet Union (Josephson 2014), and Earth’s poles (Howkins 2015). But
many questions remain. We need to better appreciate how these scientists, “as
individuals, understood and negotiated their relationships with the national security
state,” as John Krige put it (Krige 2019, 439), and better understand who participated
in the production of knowledge in the earth sciences through the Cold War, including
minorities, members of Indigenous communities, and women (Oreskes 1996, 2000;
Sörlin 2009; Doel et al. 2014; Fleming 2020). Jessica Wang’s provocative study of
Merle Tuve, Director of the Department of Terrestrial Magnetism at the Carnegie
Institution of Washington, suggests one way to address Krige’s question might be to
probe the emotional lives of scientists (Wang 2012).

In what ways can the history of Cold War earth science inform the emerging concept
of the Anthropocene? We now live in a new geological epoch, according to an ever-
strengthening consensus of environmental scientists, where we can recognize distinct
human impacts on planetary ecologies, that is, human activities have sufficient agency
to alter the planetary environment at significant scales, evidenced by climate change and
biodiversity loss (McNeill and Engelke 2016). As I write in summer 2023, a team of
natural scientists has proposed that Crawford Lake, outside Toronto, Canada, could
serve as a natural marker for the start of the Anthropocene: Plutonium accumulations at
the bottom of this deep, pristine lake are likely to identify a year between 1950 and 1954
to tag the beginning of this epoch (Prillaman 2023). Can narratives of Cold War earth
science—and the historians who produced them—contribute to the increasingly robust
discussions among ecologists, social scientists, philosophers, and environmental scien-
tists about our collective history, present and future? (Malhi 2017)

Scholars have suggested novel ways that historians of science can contribute to
evolving concepts of the Anthropocene. Jessica Lehman, for instance, has argued
that the IGY, as the first attempt to understand the Earth as a planet through
widespread synoptic data collection, allows historians and historical geographers
to critique what is known and yet unknown about the Earth. Creating such histories
will require scholars to work collaboratively, in teams, to produce new narratives of
big science at very large scales (Lehman 2020; see also Uhrqvist and Linnér 2015).
Helmuth Trischler goes further: The Anthropocene, he believes, makes it possible
“to rethink the nature-culture relation and to re-assess the narratives that historians of
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science, technology, and the environment have written until now” (Trischler 2016,
309). Applauding Dipesh Chakrabarty’s efforts to de-center human-based narratives
in order to create an “integral geohistory” that links human history and natural
history, Trischler declares the Anthropocene concept should inspire new forms of
interdisciplinarity between scientists and humanists (Trischler 2016, 328–329;
Chakrabarty 2009). Reading a different lesson from the Anthropocene, Kathryn
Yusoff has argued that thinking about extractive practices since the start of the
industrial age, associated with dominant European activities, can inspire
too-simplistic conceptions of the Anthropocene that erase understanding of deep-
rooted racial inequities and imbalances. “No geology is neutral,” wrote Yusoff,
concluding her book with an insight already well familiar to many historians of
science (Yusoff 2018, 108). No less familiar to historians are speculative
geoengineering remedies central to certain Anthropocene imaginaries (LeCain
2015; McNeill and Engelke 2016).

In 2003, Kai-Henrik Barth, echoing the view of many colleagues, commented
that “the history of the geophysical sciences remains largely unexplored” (Barth
2003, 745). No longer. The challenge of understanding our past and present plane-
tary environment seems to promise this field continued relevance.
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