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SANTIAGO GOROSTIZA

Shared Battlegrounds

War at the Crossroads of Environmental History
and the History of Science

v ESHS CONTRIBUTION Barcelona ESHS 2024 Early Career
Lecture

v ABSTRACT In recent years, the environmental impact of
warfare has made front-page news. Discussions about “ecocide”—
a term first proposed in 1970 by Yale biologist Arthur W. Galston
to describe the large-scale destruction of ecosystems during the
Vietnam War—have come into the spotlight. The preparation and
conduct of war, along with the social, economic, and scientific
reorganisation that accompany it, offer rich topics for historians
of science and technology interested in the environment. At the
same time, since the turn of the 21st century, the study of war has
emerged as a burgeoning subfield within environmental history.
Edmund Russell's War and Nature (2001) inspired extensive
scholarly research exploring the direct and indirect impact of
military operations on the environment, as well as their legacies
for human and non-human life. This review article focuses on
how the development of the environmental history of war subfield
has intersected with the history of science. First, it highlights how
Russell's work has engaged audiences in both the history of science
and the history of technology. In its early years, however, the field
served as a bridge between environmental history and military
history and delved into a classic theme of environmental history:
conservation. Second, it discusses how studies on war and
environment expanded beyond the battlefield to encompass
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militarised landscapes and the effects of military supply chains,
among other topics. Third, it highlights how research on Cold War
science provided a key site for intellectual exchange between
environmental history of war and the history of science. Finally,

it identifies several research avenues that could foster further
collaboration between these fields, including: the concept of
ecocide, the study of environmental infrastructure and
envirotechnical objects, the epistemic foundations of military
environmentalist discourses, and the significance of environmental
data production and use in warfare.

v KEYWORDS Environmental History of War, War and Nature,
Conservation, Cold War Science, Ecocide

v ISSUE Volume 67 (2025), issue 1

Introduction

Sirens blare in Kyiv in broad daylight; civilians huddle together in metro stations re-
purposed as bomb shelters; the energy grid is under attack. Clashes around the Golo
Reservoir, in northwestern Sudan, put water infrastructure at risk, while thousands
are displaced throughout the country amid its civil war. The “Iron Wall” between
Gaza and Israel is pierced in multiple places, Gaza's urban landscape reduced to
rubble, the sanitation network in collapse. These harrowing images underscore the
enduring pattern of civilian suffering in war, from Sudan to Ukraine and Gaza. War
transforms landscapes, disrupts ecosystems, and can leave a durable footprint on
the environment. Due to these ongoing armed conflicts, scholarly attention to the
environmental dimensions of war has been renewed, including research on the impact
of war on freshwater resources and sanitation infrastructure, the use of environmen-
tal warfare, the monitoring of environmental impacts via satellite imagery, and the
diverse impacts of armed conflict on biodiversity, among other topics.' In the cases
of Ukraine and Gaza, the devastation of these territories has led some observers to
invoke the term “ecocide,” which was first coined in 1970 by Yale biologist Arthur W.
Galston to describe the large-scale destruction of ecosystems during the Vietnam
War.?

These themes resonate with environmental historians as well as with historians
of science, technology, and medicine. Considering the growing scholarly and public
attention to how war and the environment mutually shape each other, a critical
review of historical research on this topic is timely. This article contributes to this
discussion by examining the origins and development of the environmental history of
war—a subfield that explores the interconnections between war, militarisation, and

1 Shumilova et al. (2025); Weir et al. (2024); Yin, Eklund, Habash, Qumsiyeh, & Van Den Hoek (2025); Molavi

(2024).
2 Graham-Harrison (2022); Ahmed, Gayle, & Mousa (2024).
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environmental change. Emerging around the turn of the 21st century, it has since
evolved into a rapidly expanding area of historical inquiry.?

Research on war exemplifies the dynamic observed by Mark D. Hersey and Jeremy
Vatter, who have noted that cross-pollination between environmental history and
history of science tends to occur in subfields closely related to both disciplines.
Echoing the title of Hersey and Vetter's review article (“Shared Grounds”), I argue
that research on war and the environment has contributed to the cross-fertilisation
between these disciplines, becoming one of the “shared battlegrounds” between
them.* Rather than offering a systematic analysis of all scholarship on war between
these fields, this article focuses specifically on tracing the emergence and evolution of
the environmental history of war subfield and highlighting its entanglements with the
history of science. In doing so, it pays particular attention to the period between 2000
and 2015.

The article is structured as follows. I begin by exploring the origins of the
book widely regarded as foundational to the environmental history of war: War
and Nature: Fighting Humans and Insects with Chemicals from World War I to Silent
Spring, by Edmund Russell (2001).> War and Nature engaged with environmental
history, history of science, history of technology, and history of medicine—and,
in fact, Russell's research for this book received prizes from American associations
representing several of these disciplines.® Next, I examine how early scholarship in
the environmental history of war primarily focused on the direct and indirect environ-
mental consequences of armed conflicts, with a strong inclination toward exchanges
with military history and interest in nature conservation. However, the emergence of
research on militarised landscapes expanded research beyond battlefields to include
other military-related sites, as well as introducing critical perspectives on the so-called
“military environmentalism.”

Building on this shift, I turn to research on Cold War science, arguing that this
extensive literature developed in dialogue with environmental history, marking a
significant turning point for cross-fertilisation between these disciplines. While the
intersection between history of science and environmental history is relevant across
many wartime contexts, the case of the Cold War exemplifies how historiographical
dialogue has been mutually enriching. The final section of the article explores current
and emerging research avenues on war at the crossroads of environmental history
and history of science. Finally, I synthesise key points of convergence between
these disciplines, highlighting three ironies that have emerged from research on the
environmental history of war and the Cold War history of science.

3 For general reviews on the environmental history of war, see Tucker (2012); Brady (2019). On landscape
militarisation, see Pearson (2012a). Hamblin (2013b) has focused on the environmental dimensions of World
War IL

4 Hersey & Vetter (2019, p. 37).

s Russell (2001); on Russell's book as the foundation of the field, see Brady (2019).

6 Hersey & Vetter (2019, p. 14) do not specifically address war in their review, but note that Russell's book
appealed to scholars of both history of science and environmental history.
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Origins of the Environmental History of War: The Focus on
Conservation

Looking back into the 1990s, Emmanuel Kreike has pointed out that the First Gulf
War, “with its blackened skies and soils, unexploded ordinance scattered across the
landscape,” marked a turning point for environmental historians in their approach to
the study of armed conflict.” Before that, calls highlighting the potential of connecting
the emerging field of environmental history with military studies had largely fallen on
deaf ears.® Edmund Russell's research on chemical warfare represented a significant
shift in this regard. Based on his 1993 PhD dissertation, Russell's first book, War and
Nature: Fighting Humans and Insects with Chemicals from World War I to Silent Spring,
was published in 2001.°

Russell's book focused on the US Chemical Warfare Service from 1918 to 1963,

and argued that war and nature coevolved:

the control of nature expanded the scale of war, and war expanded the scale on
which people controlled nature. More specifically, the control of nature formed
one root of total war, and total war helped expand the control of nature to the
scale rued by modern environmentalists.'°

Underscoring the pivotal roles played by public experts, chemists, and entomologists,
Russell examined the connections between the military uses of chemicals and the
production of pesticides like DDT for commercial pest control, showing how “science
and technology of pest control sometimes became the science and technology of war,
and vice versa.”'! Acknowledged as the first book that explored “the intersections of
war and nature from an environmental history perspective,” War and Nature has time
and again been described as the foundational work in the environmental history of
war.'?

The range of journals where Russell published the research later included in War
and Nature—from American Entomologist and Technology and Culture to Environmen-
tal History Review—along with the awards granted to his thesis, articles, and book,
illustrate the relevance of his work across different research communities at the time.
His thesis was awarded the Rachel Carson Prize for the best PhD dissertation in
environmental history; his article on DDT experts and environmentalism during
World War II, published in Technology and Culture, received the prize for the best
article on the history of science, awarded by the Forum for the History of Science in
America; and War and Nature received the Edelstein Prize for an outstanding book
in the history of technology, awarded by the Society for the History of Technology."

7 Kreike (2021, pp. 4-5).
8 Cowdrey (1983).
9 Russell (1993; 2001).

10 Russell (2001, p. 2).

11 Russell (1996).

12 Brady (2003, p. 443); Brady (2019).
13 Russell (1993; 1999; 2001).
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These awards can be seen as examples of what John McNeill described as the “porous
borders” between environmental history and the history of science and technology,
as well as with other disciplines, like the history of disease.'*

A key reason why War and Nature's discussion of DDT and disease is significant
is that, until World War II, far more US military personnel died from infectious
diseases than from enemy action.!® Alongside vaccines and treatments, DDT and
other insecticides played a crucial role in preventing malaria, typhus, and other
insect-borne diseases among the military personnel deployed in the Pacific. This was
effectively illustrated in one of the cartoons discussed by Russell, which depicted
mosquitoes and Japanese soldiers “as two aspects of a common enemy,” emphasising
that the former caused eight times as many casualties as the latter.'® In this regard,
Russell's book effectively connected disease history—along with public health and
medical history—to the environmental history of war.

These interdisciplinary connections, however, should not obscure a key point
emphasised in both the opening and closing lines of War and Nature, which made the
book relevant to nature conservation, one of the central concerns of environmental
historians. Russell's starting point was the Rocky Mountain Arsenal near Denver,
Colorado. Established in 1942 as a chemical weapons manufacturing centre, it was
transformed into a National Wildlife Refuge in 1992, around the time Russell was
completing his PhD. The arsenal had previously produced mustard gas and napalm,
among other chemicals, and since the 1960s, the US Army had leased its facilities
to private companies producing pesticides. As a result, part of the site had become
highly toxic and was designated for Superfund cleanup in 1984. However, because it
remained off-limits for decades due to security reasons, the Rocky Mountain Arsenal
also became an attractive habitat for wildlife—similarly to other military zones where
human access was restricted.'” Nicknamed “the Nation's most ironic park,” the Rocky
Mountain Arsenal was discussed by environmental historian William Cronon in
the volume Uncommon Ground (1995) as a landscape that blurred “the boundaries
between ‘natural’ and ‘unnatural.’””'® In the conclusion of War and Nature, Russell
drew attention to this and other military sites, such as the demilitarised zone between
North and South Korea, leading him to conclude that war “helped as well as harmed
the environment.”"’

The irony of a toxic military site becoming a nature preserve intrigued many
environmental historians, who explored the topic further in the subsequent years. But
it also raised concerns among others with a critical interest in history of science. While
praising War and Nature for its integration of environmental history and the history of
science and technology, Gregg Mitman criticised Russell's conclusion for reinforcing
“boundaries between humans and nature that his book successfully undermines,”

14 McNeill (2003, pp. 10-11).

15 Cirillo (2008).

16 Russell (1996, p. 1524). For a critical assessment of the “heroic narratives” of DDT, see Clark & Brown (2022).
17 Russell (2001, pp. 1-2, 235).

18 Cronon (1995, pp. 27-28).

19 Russell (2001, p. 235).
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a point also raised by Cornelia Lambert in her review for The British Journal for the
History of Science. Additionally, Mitman noted that War and Nature did not really
engage with “the growing body of scholarship on the history of Cold War science”—
a topic to which I will return later.*

The Early Years of Environmental History of War: Direct and Indirect
Environmental Impacts

In the early 2000s, John McNeill identified “the neglect of military dimensions of
human affairs” as one of the unexplored frontiers of environmental history. Russell's
book, he argued, only “took on a small slice of the subject.””! In other geographical
contexts, interest on the relation between war and the environment was beginning to
emerge. In the same year War and Nature was published, Julia Adeney Thomas's book
on the concepts of nature in Japanese political ideology discussed the “ultranational
nature” of wartime Japan in one of its chapters.”* Also in 2001, Judith Bennett began
publishing research on the environmental transformations and legacies of World
War 1I in the Pacific.”* Additionally, around 1998, Edmund Russell and Richard
Tucker started work on a collection of essays, but struggled to find authors. It was not
until after they organised the first panels on war and the environment at the American
Society for Environmental History's (ASEH) conference in 2002 that they were able
to gather enough essays to publish an edited volume, entitled Natural Enemy, Natural
Ally: Toward an Environmental History of Warfare (2004).>*

McNeill had briefly addressed the relationship between war and the environment
in his widely read global environmental history of the 20th century, Something New
Under the Sun. In short, he argued that “much less was done in war than in the
name of war,” noting that the direct environmental impacts of combat—such as
aerial bombings, destruction of dikes, and scorched-earth policies—were generally
short-lived, as these areas were quickly covered by vegetation or restored through
human labour. While he acknowledged exceptions like the Gulf War's oil spills or the
use of chemical defoliants, he regarded the environmental scars of war as relatively
ephemeral.”® Rather, the most significant environmental changes, according to Mc-
Neill, stemmed from the “frantic drives to raise production of food, fuel, minerals
and other resources” associated with industrial warfare, which led to global ecological
disruption, as well as from changes in scientific practices and research questions, in
the relationship between science and state, and in science and industrial production,

20 Palladino, Mitman, Jansen, & Russell (2003 ); Lambert (2002).

21 McNeill (2003, p. 17).

22 Thomas (2001, pp. 179-208).

23 J. A. Bennett (2001). Bennett's research culminated with one of the more complete environmental histories of
war published in the 2000s, J. A. Bennett (2009).

24 Tucker & Russell (2004, p. vi); see also Palladino et al. (2003, p. 23).

25 McNeill (2000, pp. 344-347)-
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something that was addressed by historians of science and technology.?® Conversely,
McNeill also underlined that in some cases the socioeconomic transformations im-
posed by war “temporarily reduced some ordinary environmental pressures.” Militari-
sation often implied human exclusion, which could contribute to the recovery of
animal and plant life, as occurred in the Kuwaiti desert during the Gulf War; similarly,
fish populations in the North Atlantic largely expanded during World War II when
fishing fleets were inactive.”’

Forest destruction during wars had interested McNeill since he wrote The Moun-
tains of the Mediterranean World (1992).2® In 2002, the same year that ASEH featured
the first panels on environment and warfare, he chose “Woods and Warfare in World
History” as the topic for the annual lecture of the Forest History Society.” Explicitly
seeking to bridge the gap between forest history and military history, McNeill exam-
ined forests as a source of war materiel and as a factor in military tactics and strategy
across 3,000 years of world history. He also explored the direct impacts of combats
upon forests, highlighting their use as hiding places in guerrilla warfare, particularly
in uprisings against colonial powers. In these cases, parties fighting against guerrillas
attempted to destroy forests, starting in the Rif War by France, continuing in the
Greek Civil War, and extending to the use of chemical defoliants in Malaysia and
Vietnam. These combats, he argued, had more durable effects on the landscape than
conventional warfare.*

Rather than focusing on how the military shaped the science and technology of
forestry or exploring the role of forest engineers, McNeill highlighted how war could
also contribute to forest conservation. Along these lines, he noted the unintended
consequences of the forest preserves created by states to ensure their supplies: by
keeping people out, they established “de facto nature reserves.” This had similarities
with the demilitarised zone between North and South Korea or the forests along
the border between East and West Germany, where military restrictions to human
access allowed wildlife to thrive. Similarly to border zones, he underlined how other
spaces maintained by the military—from firing ranges to training grounds and bases
—served as de facto nature preserves.’! Therefore, as with Russell's introduction
and conclusion to War and Nature, connections to conservation remained a central
theme.

Between 2004 and 2009, the first anthologies published on the environmental
history of war framed their intellectual endeavour explicitly as a bridge between new
military history and environmental history, thus glossing over the explicit connection
to history of science and technology that characterised Russell's War and Nature.
With a few exceptions, the contributions of these volumes did not engage with

26 McNeill (2000, p. 346); Dahan & Pestre (2004); Edwards (1996); Roland (1995).

27 McNeill (2000, pp. 344-347).

28 McNeill (1992, pp. 266-270).

29 McNeill (2004).

30 McNeill (1992, pp. 266-270); McNeill (2000, pp. 345-346); McNeill (2004, pp. 400-403).
31 McNeill (2004, pp. 404-405).

32 Closmann (2009, p. 3); Russell & Tucker (2004, p. 2).
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the history of Cold War science nor did they give a central role to scientists and
their institutional, intellectual, and material resources. Instead, as summarised below,
a significant number of the chapters in these edited volumes and of the research
articles published in Environmental History and Environment and History between
2003 and 2011 focused on the direct and indirect environmental consequences of
warfare; the transformations that war imposed on the extraction and production of
food, wood, and other resources; and the “ironic” impacts that armed conflict could
have for conservation.

With chapters covering warfare in precolonial and colonial Southern Africa, war
and environment in early modern India, and the two world wars, Natural Enemy,
Natural Ally showcased the global scope of the field at a time when the field of history
of science was also beginning to turn toward a global perspective.*® Mark Fiege's
chapter on the American Civil War highlighted how Sherman's key military campaign
in 1864 employed a “scorched earth” strategy aimed at destroying food supplies,
industry, and infrastructure to weaken the Confederacy.>* This chapter was among
the earliest environmental history publications focused on the American Civil War,
a period that has since been explored in multiple monographs and edited volumes.
Lisa M. Brady wrote her dissertation on the topic and examined how Sherman's
targeting of Southern agricultural practices sought to weakening the Confederacy's
ecological foundations.>® She would go on to publish the first environmental history
monograph on the conflict, War Upon the Land (2012), and served as editor of
Environmental History between 2013 and 2019.%

The focus on the direct impacts of war on the physical landscape is evident in
other publications from these years, such as Joseph Hupy's 2008 article on the envi-
ronmental footprint of war, which characterised warfare as a form of anthropogenic
disturbance capable of producing “widespread destruction over large areas in short
periods of time.” Hupy argued that World War II inflicted less damage on the
landscape and soils compared to World War I, due to more mobile warfare tactics and
fluid frontlines.>’” In contrast, the intense artillery firepower of World War I and the
trench systems produced new ecologies that favoured lice and rats—“environments
of death,” as described by Dorothee Brantz, who explored, among other topics,
soldiers' perceptions of trench warfare.?®

33 See, for instance, Edgerton (2006a); Raj (2007).

34 Fiege (2004).

35 Brady (2005). On the origins of the environmental historiography on the American Civil War, see p. 424.
36 Brady (2009; 2012).

37 Hupy (2008, pp. 405, 414).

38 Brantz (2009).
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Expanding Years: From “Ironic” Conservation to Military
Environmentalism

During the first decade of the field, research was conducted on the “beneficial”
impacts of war and militarisation on the environment, including case studies focusing
on the Japanese and Finnish environments during World War II. William Tsutsui ex-
plored the implications of war for fishing, noting that the inactivity (and destruction)
of the powerful Japanese fishing fleet allowed some species to regenerate in certain
regions of the Western Pacific. Overall, in line with McNeill, Tsutsui emphasised
that, whether beneficial or detrimental, the effects of warfare on the environment
tended to be “less lasting and less significant than we might imagine.”* Similarly, in
the case of Finland, Simo Laakkonen argued that the expansion of urban agriculture,
recycling, and use of local energy sources during the war contributed to a significantly
smaller ecological “bootprint” compared to peacetime. However, Laakkonen also
emphasised that these changes were temporary, as the postwar surge in resource
and energy consumption quickly outweighed them; moreover, environmental policy
discussions that had begun during the interwar period were postponed for decades.*
Finally, Lisa Brady's article on the Korean Demilitarised Zone (DMZ), published
in Diplomatic History (2008), used an environmental history perspective to explore
the potential environmental and diplomatic outcomes of creating an international
peace park within this militarised strip of land—an initiative first proposed by the
entomology professor Ke Chung Kim in 1994.*'

Critical perspectives on the alleged positive effects of militarisation on the envi-
ronment also emerged in the environmental history literature, drawing from the
work of geographers Rachel Woodward and David Havlick.** Woodward examined
discourses of military environmentalism in Britain, arguing that they operated in
the framework of the paradox between the destructive and toxic impacts of military
activities and the wildlife sanctuaries that sometimes developed in military sites.*
One key component she identified was the idea of the “crater-as-habitat,” which
depicted military infrastructure, debris, and shell craters from heavy artillery practice
as creating conditions favourable to wildlife. For example, bunkers were portrayed
as homes for “rare bats” and waterlogged areas from military activities were seen as
suitable environments for insects. Woodward argued that these narratives served to
naturalise the presence of the military in rural areas and provide it with environmen-
talist credentials.

In a similar vein, David Havlick (2007) explored the conversion of more than
20 US military bases into wildlife refuges between 1988 and 2007. He identified the
emergence of a discourse of “ecological militarization that frames military practices as

39 Tsutsui (2003).

40 Laakkonen (2004).

41 Brady (2008); Kim (1997).

42 Woodward (2005); Havlick (2007).
43 Woodward (2001).
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compatible with and contributing to environmental protection.”** Havlick's primary
case study was the Rocky Mountain Arsenal, which had attracted the interest of
Cronon and Russell for its “ironic conservation.” While acknowledging the ecological
value of these converted sites, Havlick critically assessed the portrayal of military-to-
wildlife conversions. He argued that, before embracing these conversions as desirable
outcomes, “we should also work to understand as fully as we can how questions of
authority, control, contamination and justice are being resolved in these places.”*

Woodward's and Havlick's ideas on military environmentalism contributed to
shaping the “Militarized Landscapes” project, a transnational comparative study with
cases from Britain, France, and the US, coordinated by Peter Coates.*® The concept
of “militarised landscapes” shifted the focus of the environmental history of war field
away from the battlefield to areas under military control during peacetime, such as
training grounds and shooting ranges. Around the same time, researchers exploring
the connections between Cold War military needs, patronage, and the emergence of
environmental sciences were beginning to promote transnational approaches to the
history of science.?’

Opverall, scholars working on the “Militarized Landscapes” project called for an
end to binary approaches that dismissed military environmentalism as “greenwash-
ing” or claimed that military activity had a positive effect on the environment.*
Marianna Dudley's PhD research examined five different training grounds in England
and Wales, paying attention to how military environmentalist discourses could erase
both the social history of the landscape and the history of its military use—which, in
some of the cases she examined, had involved the eviction of the local population.*
But she also highlighted the “real environmental benefits at UK training areas,” noting
how scientists “were often the first to speak in favour (in environmental terms)
of a military presence in the landscape.” Dudley's work underlined the importance
of conservationists and scientists who “like the army, experienced the landscape
directly,” and paid attention to their “painstaking studies,” from recording fungi and
shrimps to carrying out annual bird counts.*® Overall, she defended the importance
of “critical and sustained” studies of militarised landscapes, arguing that such research
could enhance public understanding of these sites and push military and state authori-
ties to implement necessary remedial measures.

In the afterword to the Militarized Landscapes edited volume from 2010, Edmund
Russell drew parallels between nature preserves and military-controlled areas, which

44 Havlick (2007).

45 Havlick (2007, p. 162).

46 Funded by the Arts and Humanities Research Council (AHRC) under its Landscape and Environment Pro-
gramme.

47 See Turchetti, Herran, & Boudia (2012), the introduction to a special issue on transnational approaches to
history of science, which was part of the European Research Council project “The Earth Under Surveillance.”

48 Coates, Cole, Dudley, & Pearson (2011).

49 Dudley (2010). On the double erasure of military environmentalism, see Davis (2007, p. 131). Another key
influence on Dudley's work is Patrick Wright's (1995) The Village that Died for England: The Strange Story of
Tyneham.

50 Dudley (2012, pp. 8, 85).
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aligned with earlier arguments by McNeill. However, he also recognised that re-
searchers on state building might view the fascination of environmental historians
with “ironic conservation” as a form of naiveté. After all, he argued, “both bases and
preserves build and project state power over people, space and nature.”' Russell also
encouraged researchers to explore the effects of wartime supply chains, noting that
these are not only enduring, but also become embedded in “military institutions,
culture and technology” long after conflicts have ended.**

Along the lines pointed by Russell, several scholars examined the environmental
dimensions of the supply chains for key commodities such as wood, aluminium, and
rubber.*® The disruption of the rubber supply during World War I exposed the United
States' dependence on imports, setting in motion projects to develop a synthetic form
of rubber, as studied by Mark Finlay.>* Matthew Evenden examined how demand
during World War II for aluminium—a critical material for aircraft construction—
contributed to the Canadian federal government's centralisation of control over the
hydroelectric uses of rivers by overriding previous political constraints.> Evenden's
later research developed a commodity chain analysis focused on aluminium, tracing
its extraction, production, and processing from mines to smelting facilities and fac-
tories. This transnational analysis highlighted the global reach and environmental
consequences of the new commodity chains generated by World War II. Echoing
Russell and Tucker's work, Evenden underlined how wartime reforms and projects
created new demand and markets which imposed path dependencies that extended
beyond the end of the war.*

Finally, Chris Pearson—also a member of “Militarized Landscapes” project—ex-
plored forests and battlefields as symbolic landscapes. During World War I in France,
the Vichy regime incorporated forests into reactionary narratives about the French
nation. However, as the French resistance expanded its activities, it not only sought
refuge in the woods but also appropriated them symbolically.’” This appropriation
extended to the postwar years and materialised in the creation of memorials in moun-
tains and forests.*® In this regard, McNeill had already pointed out that war memorials
at battlefield sites can be seen as exceptions to the quick natural recovery that follows
the end of armed conflicts. Rather than leaving battlefields untouched, the creation
of memorials involves their partial reconstruction, as well as constant maintenance,
often requiring the work of architects and engineers. Both battlefields and memorials,

51 Russell (2010).

52 Russell (2010).

53 Bankoff (2009); Tucker (2004).
54 Finlay (2009).

ss Evenden (2009).

56 Evenden (2011; 2015).

57 Pearson (2006; 2008).

58 Pearson (2008).
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such as military cemeteries, can mobilise nature in remembering war and contribute
to the nationalisation of the landscapes where war was fought—a process Marco

Armiero has also examined in relation to the Italian mountains.*’

Integrating Cold War History of Science in the Environmental
History of War

By the early 2010s, the historical relationship between war and environment had
become “one of the most buoyant areas in environmental history.”®® This attention
was mostly concentrated on the direct and indirect environmental consequences
of war, leading researchers to examine not only battlefields but also military bases,
training grounds, and shooting ranges in times of peace.’! In exploring polluted or
militarised spaces, much was made of the irony that the exclusion of humans often
benefited wildlife, even if critical perspectives also emerged on how this paradox
could be exploited in discourses of military environmentalism. However, one of
Gregg Mitman's criticisms of the founding book of the field, Russell's War and
Nature, was still valid: the engagement between environmental histories of war and
the expanding scholarship on the history of Cold War science remained limited.

Research on militarised landscapes pointed in the same direction. Drawing on
Donna Haraway's work, Chris Pearson urged researchers to view militarised land-
scapes as “contact zones” between actors: “places of contact, tension and negotiation
between civilians and the military, soldiers and the environment, and between hu-
mans and non-humans,” with diverse cultural and material layers. As such, these land-
scapes were also fruitful contact zones between disciplines. Key to the intersection
of environmental history with the history of science, scientists and engineers were
identified by Pearson as actors deserving greater investigation, and he pointed to the
importance of military funding during World War II and the Cold War in influencing
the direction of research and leading to the production of new forms of scientific
knowledge and research practices.®

For years, historians of science had been exploring how the Cold War imposed
limitations on research but also offered opportunities for it. In the 1990s, David
DeVorkin analysed how German V-2 missiles were repurposed in the US as scientific
tools for studying the upper atmosphere, as researchers aligned their scientific agen-
das with efforts to strengthen defence systems.”> Paul Forman explored how the
substantial influx of military funding directed toward physicists during the Cold War
shifted their research direction, influencing both the knowledge they generated and

59 McNeill (2000, p. 345); Armiero (2010); Armiero (2011, pp. 87-108). See also Gorostiza, Pérez-Olivares,
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the issues they explored.’* Forman's work was a key inspiration for research on similar
matters in the earth sciences. In 2003, the journal Social Studies of Science devoted
an often-cited special issue to the earth sciences during the Cold War, with contri-
butions on the environmental sciences, oceanographic research, and meteorology,
among others. Their insights, as summarised by Michael A. Dennis in the afterword,
illustrated how “the reconfiguration of the earth sciences involved a reconfiguration
of the earth itself.”%

In an influential article included in that issue, Ronald Doel investigated the effects
of military funding on the earth sciences and argued that it not only shaped “the
questions that researchers asked and valued,” but also limited interactions with the
biological environmental sciences.®® In the same issue, Kristine Harper considered
how the military funding of numerical weather prediction was directed toward
weather control, while Naomi Oreskes unveiled how the research program that made
possible the deep-sea submersible Alvin—used to discover sea-floor hydrothermal
vents—was originally motivated by submarine warfare.”” Overall, Doel emphasised
how US security policies during the Cold War shaped the earth sciences, which
“in turn helped to constitute the intellectual landscape of the modern environmental
sciences.”®® According to Michael Dennis, the earth sciences “produced a new picture
of the earth and its complexities” that started to reconfigure the understanding of the
planet.”’

These insights found their way into the expanding literature on the environmental
history of war. In fact, Ronald Doel argued in 2009 that environmental history
had developed in close association with the biological sciences and pointed out
that the physical environmental sciences could offer new perspectives. By looking
at the history of interest in polar warming, for instance—a topic unquestionably
worthy of the attention of environmental historians—he observed that the story that
emerged was “not centered on biology, nor is about the plundering of nature, nor
about sustainable development,” but rather one “in which military officials argue
that understanding nature is essential to US national security.” Doel, who referenced
McNeill's observation about the neglected role of the military in environmental
history, noted that the development of new weapons and communication systems
after World War II “created the need for a better understanding of the environment,
from the highest regions of the atmosphere to the depths of the sea.” He asked
environmental historians to broaden their research to include how environmental
knowledge was produced within the earth sciences and to pay attention to military

64 Forman (1987). Leslie (1993) provides a more complex picture that emphasises how institutions like MIT or
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patronage.’”® In other words, he called for greater interest in the intersections between
the history of Cold War science and environmental history.

This shift was already underway. In 2007, the German Historical Institute in
Washington, DC, organised a conference on Environmental History and the Cold
War that brought together nearly 30 scholars from various disciplines, including
environmental historians, historians of science, and geographers, among others. Their
discussions centred around topics like the role of science in environmental planning,
the geopolitical implications of environmental issues, and the connections between
the Cold War and the development of environmentalism. In the closing panel, along-
side John McNeill and Joakim Radkau, Sabine Hohler pointed out that one of the
tasks for environmental historians of this period was to explain how the concept of
“environment” had been established in the Cold War years.”!

Following the conference, the publication of Environmental Histories of the Cold
War (2010), edited by John McNeill and Corinna Unger, marked a turning point in
the intersection between environmental history of war and the history of Cold War
science.”” Five of the essays were devoted to science and planning, including chapters
by Kristine Harper and Ronald Doel, Matthew Farish, and Jacob Darwin Hamblin.
In the introduction, McNeill and Unger pointed to the development of the study of
Cold War science studies since the 1990s, highlighting its expansion from physics and
engineering to earth sciences and social sciences.”

Blurred Boundaries: From Environmental Warfare to Science and
Environmental Diplomacy During the Cold War

The publication of Environmental Histories of the Cold War marked the beginning
of a period of expansion and diversification in scholarship on war and environment,
during which the boundaries between history of science and environmental history
began to blur. The work of Jacob Darwin Hamblin, one of the participants in the vol-
ume, illustrates this convergence. His first monograph, Oceanographers and the Cold
War: Disciples of Marine Science, examined the relationship between marine scientists
and the US Navy in the context of the expansion of oceanography between the end
of World War II and 1970. Hamblin analysed the convergence of interests between
these actors, noting the US Navy's interest in improving its antisubmarine capabilities
and in using international scientific cooperation to gather as much environmental
data as possible.”*

70 Doel (2009). This perspective aligns with Edgerton's (2006b) interpretation of the “warfare state” in the British
context, which underlines how the state invested in military research and shaped scientific agendas not only
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science and technology, see Oreskes & Krige (2014).
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From his work on the history of Cold War oceanographic science, Hamblin's
research evolved toward the study of environmental warfare during the Cold War—
the topic of his chapter in Environmental Histories of the Cold War. In the monograph
Arming Mother Nature: The Birth of Catastrophic Environmentalism (2013), he argued
that US military planning for a potential Third World War relied on environmental
warfare, with research on weather control, the manipulation of ocean currents, crop
destruction, and the creation of earthquakes and tsunamis, among others.”> The
objective of “arming Mother Nature” against the US's enemies required further
knowledge about the oceans, the atmosphere, and the lithosphere—topics of study
shaped by military funding and aims. However, this new knowledge about how
humans could impact the Earth also contributed to the emergence of ideas about
catastrophic environmentalism. Hamblin's book, which was well received by environ-
mental historians and historians of science, can be seen as a synthesis of research on
the history of Cold War science and the influence of military priorities on oceanogra-
phy, ecosystem ecology, and geology. But it also demonstrated the significant role of
military technologies and research in shaping the history of environmentalism.

Hamblin's research also explored environmental diplomacy during the Cold War,
particularly the environmental initiatives of the North Atlantic Treaty Organization
(NATO). He noted that historians studying the environmental diplomacy efforts of
US President Richard Nixon had not paid attention to his involvement in the creation
of NATO's Committee on the Challenges of Modern Society in 1969. This Commit-
tee, established specifically to address environmental concerns, adopted issues like air
or sea pollution as part of its agenda but primarily promoted East-West collaboration,
in line with Nixon's policy of détente. However, it failed to gain support among
NATO allies or establish any meaningful collaboration with the Soviet Union.”

In parallel to Hamblin's work, Simone Turchetti's research into NATO's scientific
and environmental initiatives has revealed a fertile field for scholarship in both
the history of science and environmental history: the connections between military
surveillance and environmental monitoring. Writing in 2012, Simone Turchetti
traced the development of NATO's Subcommittee on Oceanographic research,
founded in 1959. He argued that NATO's naval command funded collaborative
oceanographic research largely because environmental conditions affected the perfor-
mance of surveillance equipment, which was key to tracking enemy submarines. Simi-
lar motivations justified funding disciplines like meteorology, for instance, to improve
radar operation under adverse atmospheric conditions. Turchetti emphasised the
need for further research into the motivations behind the military patronage of sci-
ence, as well as into the transition from scientific initiatives to environmental analysis.
Objects like buoys, he observed, though initially conceived as a tool to track enemy
vessels, became part of environmental surveillance systems. In a later monograph,

75 Hamblin (2010a); Hamblin (20134, p. ix).
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he expanded his work on NATO's scientific initiatives to cover its environmental
programs.””

Other scholars who participated in the volume Environmental Histories of the Cold
War also explored the intersections between science and environmental diplomacy
during the Cold War, speaking both to history of science and environmental history.
In the context of the relations between India and the United States, Harper and Doel
examined how physical environmental sciences—especially oceanography and mete-
orology—were used as diplomatic tools. During the 1965-1966 drought in India,
the Johnson administration collaborated with the Indian government to test weather
manipulation techniques. The project involved targeting large, high-altitude clouds
with silver iodide to induce rain. Although unsuccessful, this initiative provided the
US a diplomatic tool to show support for the Indian government, and to the US
military an opportunity to test this technology.”

David Zierler, focusing on the Vietnam War, explored the scientific opposition in
the US to the use of herbicidal warfare and pointed to its diplomatic ramifications.
He showed how US biologists and ecologists linked environmental devastation to
human health concerns and played a role in mobilising international opposition to
the use of Agent Orange. Zierler argued that the scientists' advocacy contributed
to the US government's decision to abandon the use of herbicides and ratify the
Geneva Protocol in 1975. More broadly, he noted that their efforts helped launch
the concept of “ecocide” on the global stage; the term was coined in 1970 by Yale
biologist Arthur W. Galston, who defined it as “the willful and permanent destruction
of environment in which a people can live in a manner of their own choosing.””® At
the 1972 Stockholm UN Conference on the Human Environment, Swedish Prime
Minister Olof Palme denounced the United States' ecocide in Vietnam. According
to Zierler, the controversy regarding environmental warfare was foundational to the
discussions that led to the adoption of the United Nations “Convention on the
Prohibition of Military or Any Other Hostile Use of Environmental Modification
Techniques” (ENMOD) in 1977, which was signed by both the US and the USSR.
Following his contribution to the Environmental Histories of the Cold War, Zierler
expanded his research in the monograph The Invention of Ecocide: Agent Orange,
Vietnam, and the Scientists Who Changed the Way We Think about the Environment.*°

Finally, the emergence of studies on extreme environments and their militarisation
during the Cold War also contributed to blurring the boundaries between history
of science and environmental history. In the volume edited by J.R. McNeill and
Corinna Unger, geographer Matthew Farish examined the role of US laboratories
in simulating extreme environments (arctic, desert, and tropical) and testing their
effects on soldiers during the Cold War.®! Farish had also worked on the militarisation
of Canadian environments and considered how military funding during the Cold War
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had shaped not only the physical environmental sciences, but also social sciences
like geography.® He later investigated acclimatisation experiments conducted at the
Arctic Aeromedical Laboratory in Alaska, in an article published in Isis.** Over the
remainder of the 2010s, several edited volumes and studies further explored the
histories of extreme climatic environments during the Cold War, focusing on science,
technology, and natural resource management under conditions of militarisation.®*

Research Avenues

Research on the history of Cold War science contributed to broadening the environ-
mental histories of war, moving beyond the focus on direct and indirect impacts
of warfare toward a more comprehensive understanding of the environmental dimen-
sions of militarisation. This included the unexpected transformations brought by
environmental warfare and expanded surveillance, as well as the rise of environmental
diplomacy and the militarisation of extreme environments. At the same time, it en-
tailed more attention directed toward scientists, engineers, their patrons, their forms
of organisation, their material culture, and their transnational practices. I now briefly
examine some research avenues in which both disciplines could mutually benefit from
further collaboration.

Historicising Ecocide

More than so years after Arthur W. Galston coined the term “ecocide,” the concept
has returned to prominence. Since 2010, social and environmental movements have
called for ecocide to be recognised as the fifth crime against peace, inspired by the
activism of the late Scottish lawyer Polly Higgins (1968-2019).*> However, beyond
its origins in the Vietnam War, ecocide has received little attention within the fields
of history of science or environmental history, aside from the contribution of David
Zierler.%

From an institutional perspective, the codification of ecocide as a crime in coun-
tries such as Vietnam, Ukraine, or Russia contrasts with the unsuccessful efforts to
include it in the Rome Statute of the International Criminal Court. Further research is
needed to trace the development of the concept from the Vietnam War to the present.
This includes examining how the notion of ecocide was mobilised by various actors
during the 1980s and 1990s in response to disasters such as Chernobyl and the Exxon
Valdez oil spill.

Following the trajectory of the scientists who opposed herbicidal warfare in the
1970s could help to historicise the development of ecocide as a concept. The case
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of Arthur H. Westing (1928-2010), who collaborated with Galston, offers valuable
insights on the origins of research on the environmental consequences of war. Af-
ter conducting fieldwork on the impact of herbicidal warfare in Vietnam, Westing
travelled to Stockholm in 1972, where he participated in the alternative events and
NGO forums held alongside the official UN Conference on the Human Environment.
While in Stockholm, Westing briefed Swedish Prime Minister Olof Palme about
ecological destruction in Vietnam.*” A former US Marine who had served in the
Korean War, Westing went on to become a renowned researcher on the environmen-
tal impacts of warfare, working first at the Stockholm International Peace Research
Institute (SIPRI) and later at the Peace Research Institute Oslo (PRIO). His work is
cited in foundational works on the environmental history of war, including those by
Edmund Russell, Lisa Brady, and John McNeill.®®

War, Environmental Infrastructure, and Envirotechnical Systems

Christophe Bonneuil and Jean-Baptiste Fressoz have argued that the strategic and
tactical importance of environmental destruction deserves further attention beyond
the case of Vietnam.*” While the environmental history of war has expanded in the
last decade—with edited collections on both World Wars highlighting their global
environmental dimensions—there is still potential to broaden its geographical and
chronological scope, including more research on earlier periods and non-Western
contexts.”

In order to explore past “ecocidal practices,” Emmanuel Kreike has proposed the
hybrid concept of “environmental infrastructure,” defined as the “homes and stables,
fields, fences, soils ... wells, dams, canals and sluices” produced and maintained both
by human and non-human actors.”® Kreike argued that destruction of, damage to, or
denial of access to environmental infrastructure constitutes “environcide”—a term
meant to capture the “simultaneous and interactive impact of war on environment
and society.” Drawing on examples from the 16th to the early 20th century across
Europe, Asia, Africa, and the Americas, Kreike shows how military campaigns have
historically targeted environmental infrastructure, rendering populations much more
vulnerable to famine and epidemics. His conceptual framing, along with his expanded
geographical and temporal scope, opens up new directions for environmental histo-
ries of war centred on environmental infrastructure.

This approach resonates with Sara Pritchard's concept of envirotechnical systems
as hybrids of nature, culture, and technology, which has had significant influence
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on environmental history and history of technology.”” Recent works, such as Kevin
Passmore's study of the Maginot Line, demonstrate the potential of this framework
in the analysis of fortification systems and combine it with a historical perspective
on the science of organisation, the forerunner to modern management science.”
Similarly, the study of wartime infrastructure—including bunkers, trench networks,
and air-raid shelters, among others—could benefit from envirotechnical perspectives,
especially in urban contexts, which remain comparatively understudied in environ-
mental histories of war.”* Together, the concepts of environmental infrastructure
and envirotechnical systems offer valuable tools to examine the planning, execution,
and impact of wartime assaults on critical infrastructures such as dams, dikes, and
levees—a theme already explored in the environmental history of war.”®

The Epistemic Foundations of Military Environmentalism

From the early interest of environmental historians in the “ironic conservation”
on militarised lands, researchers have increasingly turned their attention to the
production of knowledge about biodiversity in these spaces and its mobilisation
for diplomatic uses. Lisa Brady's recent work on the Korean demilitarised zone as a
“scientific landscape,” in a special issue on “Biodiversity and the History of Scientific
Environments,” illustrates this shift.”® Building on this, research at the crossroads
of the history of science and environmental history could critically examine the
epistemic foundations of military environmentalist discourses, as well as the processes
by which former military sites are converted into environmentally protected spaces.”’

Considering the defence ministry's role as a major landowner in many countries,
environmental history perspectives could examine the military as a long-term actor in
land management.”® Such research could explore how scientific knowledge about the
effects of warfare on biodiversity is produced and enrolled in discourses portraying
the military as a steward of nature, and thereby justifying its continued presence in ru-
ral areas. At the same time, this work should also address the histories of displacement
and the toxic legacies associated with military uses of land, as well as the mobilisation
of environmental movements denouncing them. Similarly, environmental histories of
postwar reconstruction could incorporate analysis of how scientific knowledge about
the recovery of fauna and flora is produced and politicised.”
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Environmental Information and War

When conceiving the first edited volume on the environmental history of war in the
20008, Edmund Russell and Richard Tucker aimed to show that war was “a major
and distinctive force in environmental change” and that environment was “a force
in shaping warfare.”® In order to prioritise new perspectives in the emerging field,
when collecting the contributions for the book they decided to exclude studies on
the impact of weather on military campaigns, because they considered that these
perspectives were already well established among military historians.'®*

Beyond the influence of weather and other environmental factors on warfare,
the production and control of environmental information—ranging from weather
forecasts to sea states and river flows—and its use in military operations represents
another path through which to explore the intersections between environmental
history of war and the history of science. Jacob Darwin Hamblin, for example, has
highlighted the importance of scientific collaboration between American and British
scientists in the British Admiralty's Swell Forecasting Section, which contributed to
the D-Day forecasts in Normandy in June 1944. This team was later transferred
to the Pacific to help prevent disastrous landings that had previously ignored local
tide conditions. In addition to showing the relevance of environmental data for
military operations, this case illustrates how oceanographers experienced the value
of international cooperation—something that would become vital in the postwar pe-
riod.'"* The involvement of scientists and engineers in this kind of military operation
and in targeting environmental infrastructure, as well as their postwar institutional
trajectories, offers a fruitful path for examining how scientific practices are connected
to environmental warfare.

Finally, the strategic role of satellites in the ongoing war in Ukraine, including
the involvement of private actors like Starlink, underlines the importance of envi-
ronmental data in modern armed conflicts. Moreover, as discussed in this review
article, research on the history of science has shown how surveillance technologies
also contributed to efforts on environmental monitoring.'® In the context of war in
Ukraine and Gaza, with limited access to the zones of conflict, satellite data has been
used to evaluate war-induced damage to agricultural land and water infrastructure.'**
This type of study can be extended to historical cases such as the aftermath of the
First Gulf War, when satellite data was used to assess environmental damage for the
calculation of reparations, or the Vietnam War, for which declassified spy-satellite im-
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agery has been made available.'® These case studies could help explore how political
power has been embedded “within the production, analysis and instrumentalization

of satellite imagery.”*%

Conclusion

When the volume A Field on Fire: The Future of Environmental History was published
in 2019, Lisa Brady contributed a chapter focused on war and environment, titled
“War from the Ground Up: Integrating Military and Environmental Histories.” As
illustrated by the title, the field of environmental history of war was portrayed
as a scholarly endeavour bridging environmental history and military history, with
no explicit connection to history of science.'”” Since the turn of the century, by
studying war at a time when its environmental dimensions were increasingly in the
spotlight, environmental historians have engaged with issues that, in the words of
John McNeill, “other historians care about.” Additionally, venturing into this territory
allowed environmental historians to move beyond self-referential “green ghettos,”
as Marco Armiero expressed it.!%®

This review has argued that literature on the history of Cold War science has con-
tributed to broadening the environmental history of war, moving toward a more com-
prehensive understanding of the environmental dimensions of militarism. Despite its
foundational ties to the history of science and technology, literature on environmental
history of war tended to focus on the direct and indirect environmental impacts
of war during its first years. From these origins, the field of environmental history
of war has expanded to encompass environmental diplomacy, strategic planning
for environmental warfare during the Cold War, and the militarisation of extreme
environments. These developments underscore the growing influence of the history
of science on environmental history.

Throughout the present article, two ironies emerge as central to the development
of the environmental history of war and the history of Cold War science. First, since
the 1990s, Edmund Russell and others have noted the irony that spaces controlled
by the military—a force for destruction—have become parks and wildlife preserves.
This paradox, which continues to motivate research, has shaped the interests of the
field of the environmental history of war. Second, in the early 2000s, Michael Dennis
closed an often-cited special issue on earth sciences and the Cold War by pointing out
“a profound irony” that sums up the relevance of the history of Cold War science for
environmentalism:
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Going about the task of understanding how to destroy the enemy, the earth
sciences produced a new picture of the earth and its complexities. Amidst the
materiality of destruction came the possibility of reconfiguring our understanding
of our own planet.'®

A third and final irony concerns the disciplinary tensions between the fields.
Edmund Russell, author of the foundational work on the environmental history of
war and recipient of a prize from the Forum for the History of Science in America,
has expressed criticism towards some historians of science. In 2019, he argued against
“historians [who] say that scientific ideas have changed over time, so we have no way
of knowing if today's scientific ideas are true, so we should not use science in our
work.” According to Russell, these voices have grown louder “as historians of science
migrated into environmental history.”''°

However, as this review has argued, the influence of history of science has been
essential for broadening the environmental history of war toward a more comprehen-
sive and critical understanding of the environmental dimensions of militarisation. In
doing so, it has reconnected to the origins of the field—and to Russell's early work—
which are intimately linked to the history of science, technology and disease. In the
words of John McNeill, environmental history continues to profit from its “porous
borders” with other disciplines.'"! This fluidity can only help in strengthening studies
of war and environment, which are poised to remain relevant in the years to come.
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