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Abstract

This article is based on the 2019 Dialogues in Human Geography plenary lecture at the Royal Geographical
Society. It has four parts. The first discusses my work on territory in relation to recent work by geographers
and others on the vertical, the volumetric, the voluminous, and the milieu as ways of thinking space in three-
dimensions, of a fluid and dynamic earth. Second, it proposes using the concept of terrain to analyse the
political materiality of territory. Third, it adds some cautions to this, through thinking about the history of
the concept of terrain in geographical thought, which has tended to associate it with either physical or
military geography. Finally, it suggests that this work is a way geographers might begin to respond to the
challenge recently made by Bruno Latour, where he suggests that ‘belonging to a territory is the phe-
nomenon most in need of rethinking and careful redescription; learning new ways to inhabit the Earth is our
biggest challenge’. Responding to Latour continues this thinking about the relations between territory,
Earth, land, and ground, and their limits.
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Introduction complexities. The third part of the article recognises
that the concept of terrain has a history in geogra-
phical thought, which has tended to associate it with
either physical or military geography. I therefore
outline some of these histories, and situate the con-
temporary work in critical relation to them, as well
as outlining some possible future directions. Finally,
and most briefly, I suggest that this work on terrain,
as a shared concern between human and physical

This article is a proposal for and critical assessment
of the usefulness of the concept of terrain to analyse
the political materiality of territory. Terrain, I sug-
gest, helps us to think about aspects of territory that
have perhaps been neglected in previous work.
I move through four stages. The first situates my
work on territory within a set of debates about the
vertical, the volumetric, the voluminous, and the
milieu as ways of thinking space in three-
dimensions, its materiality and a fluid and dynamic
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geography, allows a geographical response to a
challenge recently made by Bruno Latour about ter-
ritory and the Earth in the new climatic regime.
While Latour raises some interesting questions, the
discipline of geography has already been doing
work that begins to answer them.

A ‘volumetric turn”?

While my work on territory has found its fullest
expression in book form (Elden, 2009, 2013a,
2018), this contribution is a more direct continua-
tion of work in two articles — ‘Secure the Volume:
Vertical Geopolitics and the Depth of Power’, pub-
lished in Political Geography (Elden, 2013b) and
‘Legal Terrain: The Political Materiality of Terri-
tory’, published in the London Review of Interna-
tional Law (Elden, 2017a). In both of those pieces
the aim was to think about territory in an explicitly
material register. Territory has sometimes been
understood as a political form of abstract space, but
while that can be helpful in understanding its his-
tory, this understanding potentially masks some of
the complexities of relations between people,
power, and place. In ‘Secure the Volume’, I drew
on a wide range of literature, showing how work on
vertical geopolitics could be linked to work on sub-
terranean geographies to think about political geo-
graphy more seriously in three dimensions, volume
rather than area. This proposal around volume was
explicitly indebted to many previous writers.
Stephen Graham was one of the pioneers of
attention being paid to the third dimension, as more
than just an additional perspective but a full orienta-
tion (i.e. Graham, 2004), which has been realised in
his book, Vertical: The City from Satellites to Bun-
kers (2016). Graham’s work, and his collaboration
with Lucy Hewitt (2013) was an important early
invention. Like Graham, I have also benefitted from
the work of Eyal Weizman (2007) on the geogra-
phies of the Israeli occupation of the West Bank.
Peter Adey and colleagues’ work on ‘vertical secu-
rity’ (Adey, 2010; Adey et al., 2013) was another
helpful reference, while Bruce Braun’s 2000 paper
on ‘Producing Vertical Territory’ is also important,
though often absent from the wider debates.

In my 2013 article, ‘volume’ was proposed rather
than just the vertical to suggest that what was
required was more than simply adding a vertical
axis to two horizontal ones. In part, this approach
was drawing on the architectural work of Claude
Parent and Paul Virilio ((1996; see Virilio, 1993
[1976]; Virilio, 2008 [1975])). It was an attempt to
think about slopes, angles, texture, matter in motion,
and other complexities above and below ground. So,
tunnels rather than just shafts, trajectories not only
height. It also used the idea of the ‘volumetric’,
stressing both the capacity and the calculative
metric of this way of conceiving space. In this ter-
minology, it was building on Jeremy Crampton’s
(2010) work on cartography, and the term ‘volu-
metric’ was also one invoked by Graham and Hewitt
(2013).

This work on the vertical, volume, and the volu-
metric has been taken up and utilised in a range of
productive ways. Some of this research has been
historical (i.e. Anthony, 2018; Endfield and van
Lieshout, 2020; Hawkins, 2020; Marston, 2019;
Melo Zurita and Munro, 2019), but much has been
focused on 20th century or contemporary political
issues. These would include Andrew Harris (2015)
on ‘vertical urbanism’, Donald McNeill’s (2019)
recent work on ‘volumetric urbanism’ in Singapore,
Rachael Squire (2016a, 2016b, 2017a,2017b) in her
work on Gibraltar and US undersea bases in the
Cold War, Katherine Sammler (2019) on sea-level
rise, Klaus Dodds and Mark Nuttall (2016) in work
on the materiality of ice and the sea-bed, especially
in the Arctic and Antarctic (also, see Bravo, 2019;
Dodds, 2018, 2019), Johanne Bruun (2017, 2020) in
her study of science and politics in Cold War
Greenland, work on vertical structures and surfaces
in cities (Mubi Brighenti and Kéarrholm, 2018), a
special issue of Geopolitics on Subterranean Geo-
graphies edited by Rachael Squire and Klaus
Dodds (2020),' and in a dizzying sequence of
papers produced for two online fora collated by
Franck Billé for Cultural Anthropology and Soci-
ety and Space (2018, 2019), leading to a significant
book-length collection (2020). Harriet Hawkins
and Billé have even called this work the ‘volu-
metric turn’ (Bill¢, 2020; Hawkins, 2019).2 It
might be responded that geographers have always
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thought in three-dimensions, but the take-up of
these ideas suggests something important is being
added in contemporary debates.

Yet while the applications have been widespread,
this work has also been criticised for various rea-
sons. Philip Steinberg and Kimberley Peters (2015)
suggest using the term ‘voluminous’ rather than
‘volumetric’, pointing to water as an element that
escapes some of the static, cubic, ways of thinking,
forcing us to consider mobility and flow. Volumi-
nous perhaps captures lived and embodied better
than the merely calculative volumetric, though both
are important. Steinberg and Peters are resistant to
what they describe as a turn to geology in political
geography, of layers of time and space, and instead
stress the importance of geophysics (2015: 254—
255; see Bobbette and Donovan, 2019; Clark,
2017; Yusoff, 2013, 2017). As such, they suggest
that work reorienting geopolitics to a politics of the
‘geo’ should not just be of the ‘Earth’, but of ‘pol-
itics in relation to water, ice, subsoil, and the sub-
marine’ (2015: 255).> A number of examples of
analyses that take that latter approach can be found
in a book that Steinberg and Peters edited with
Elaine Stratford, Territory beyond Terra (2018).
These approaches perhaps avoid the problematic
layering that Steinberg and Peters identify, instead
seeing spaces folded and overlapping, more a patch-
work than a tessellation.

Other perspectives have further enriched these
debates. Andrew Harris (2015) stresses that we
should look at non-militarised as well as militarised
spaces from this perspective with respect to its
materiality and dimensionality. Peter Adey (2013)
and Rachael Squire (2017a) argue that we need to
take the bodies in these spaces more seriously. Kim-
berley Peters and Jennifer Turner (2018) have fur-
ther developed this idea in thinking about carceral
geographies, and what they call a ‘politics of capac-
ity’, of what fills these volumes (also, see Turner
and Peters, 2017). Peters and Turner rightly ask that
we go beyond merely thinking about volume, and
look at ‘the qualities or characteristics that come to
define volume’ (2018: 1050).

Equally Andrea Ballestero has pushed further
than just thinking about the horizontal and vertical
together, suggesting that such work ‘also requires

troubling the radical separation between above and
below the surface because of its tendency to engen-
der a certain fetishizing of subterranean spaces. A
richer understanding of how surface and subsurface
bleed into each other helps keep in mind that making
sense of this continuum is a practice that is distrib-
uted between humans and nonhumans’ (2019: 6).
One striking example of this is explored by Harriet
Hawkins, looking at the case of an island off the
coast of Sicily, Ferdinandea, which has been above
the waves at times, and below it at others, as a result
of seismic activity, raising questions of who has laid
claim to it in the past, the present, and a possible
future (Hawkins, 2020).

Elaine Campbell (2019) explores different ways
of thinking about three-dimensions, suggesting that
Weizman’s work on the West Bank is too excep-
tional to stand as a good model for other places, and
suggests that looking at extra-urban spaces is also
significant. She therefore proposes Michel Fou-
cault’s notion of ‘milieu’ over Peter Sloterdijk’s
spheres (1998-2004, 2011, 2014, 2016). Campbell
suggests that ‘securitised space is neither horizontal
nor vertical, volumetric nor spherical, but is a rela-
tional, emergent configuration of different elements
which is always-already in-the-making’ (2019: 18),
and concludes that:

From the standpoint of a security milieu, social injus-
tices — such as discrimination, marginalisation, exclu-
sion, over-policing, hyper-surveillance — born of
racialized, gendered, classed and ageist spatial prac-
tices are traced (and traceable) through a myriad of
intersecting political relationalities; just as questions
of volume, enclosure, exceptionality, and proximity,
cannot be settled in advance of milieu formation, the
politics of three-dimensional security emerge through
the contingent, creative, dynamic and unpredictable
interplay of multiple trajectories of power (Campbell,
2019: 19).

The notion of milieu she is drawing on is intro-
duced in Foucault’s Security, Territory, Population
lectures from 1977—-1978 (2004, 2008). This course
is the one in which his famous ‘Governmentality’
lecture appears. Foucault begins the course with
some lectures on town planning and how authorities
deal with challenges such as food shortages and
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disease. These opening lectures are intended to
illustrate issues around security, normalisation, and
the management of population. Administrators,
architects, and others become regulators of a milieu,
a dynamic space of circulation, distribution, and
relation:

The milieu is an ensemble of natural givens — rivers,
marshes, hills — and a set of artificial givens — an
agglomeration of individuals, of houses, etcetera. The
milieu is a certain number of combined, overall effects
bearing on all who live in it. It is an element in which a
circular link is produced between effects and causes,
since an effect from one point of view will be a cause
from another ... What one tries to reach through this
milieu, is precisely the conjunction of a series of
events produced by these individuals, populations, and
groups, and quasi natural events which occur around
them (2004: 22-23, 2008: 21).

Foucault’s use of the term therefore captures
some of the aspects that contemporary work is try-
ing to address — the combination of natural and arti-
ficial aspects (though we might question those
terms), and the relation between people and places.
However, we need to recognise some of the chal-
lenges of using this term. Georges Canguilhem’s
work on milieu is exemplary in this regard, and
Foucault is drawing on his understanding in indicat-
ing that milieu comes into biology with Lamarck,
following its use by physics beforehand in Newton
and the Newtonians. One of the most important
pieces in Canguilhem’s Knowledge of Life is a
lecture on ‘The Living and the Milieu’ (2008:
Chapter 5; see Elden, 2019: Chapter 3). One of
Canguilhem’s key points is that a milieu is a
medium, a mid-point (mi-lieu), and it can either
refer to an individual being in an environment, a
situation or surroundings, or the internal milieu of
the regulation of an organism. There are elements of
both vitalism and mechanism in the notion which
perhaps create some tensions for how we might
think about its use today. Foucault, notably, does
not pursue the idea in his own work.*

What the notion of milieu does provide, in both
Foucault’s discussion and Campbell’s appropria-
tion, is the interaction of the human with their envi-
ronment. Indeed, the term for Canguilhem is a

translation of the German notion of Umwelt, the
surrounding or environing world. The term milieu
is not without its difficulties, and it still does not
perhaps capture the specifically material aspects.
Milieu also has the potential problem of making the
focus the human in the environment, and their inter-
action, rather than the relations between multiple
forces, both human and non-human. Nonetheless,
while urban work on volume is important, Campbell
is surely right to push us to think beyond it. She is
also instructive in stressing work that looks at the
relation between human bodies and built and phys-
ical landscapes. This approach is not to separate the
human and the built from the natural and the phys-
ical only to look at their interaction, but rather to
stress that they are always already intertwined and
related in complicated ways.

In the ‘Secure the Volume’ article, I therefore
proposed a notion of volumetrics to sit alongside
more established ways of thinking the politics of
metrics, namely geometrics and biometrics (Elden,
2013a: 49). The balance should be continued, rather
than stressing one over the other. This is a similar
argument to one I made over a decade ago against
replacing geopolitics with biopolitics, suggesting that
Foucault’s stress on population in this same lecture
course should not be seen over and above territory as
an object of governmentality, but that population and
territory were both produced and regulated by a sim-
ilar set of techniques (Elden, 2007). In the develop-
ment of work on the geographies of volume, Peter
Forman recognises a similar danger:

Yet despite Elden’s assertion that multiple calculative
techniques may simultaneously play into these secu-
rity performances, this work has inspired a rapidly
growing geopolitical literature on volume and security
that currently risks privileging the volumetric as a pri-
mary mode of political analysis (2020: 11).

There is an extensive literature on biometrics (i.e.
Amoore, 2006; Amoore and Hall, 2009; Pugliese,
2010), and some interest in a sense of geometrics
that extends beyond geometry (see Dalby, 2013;
Elden, 2017b and its references). Geometrics and
volumetrics, taken with critical work on biometrics,
can perhaps be useful in analysing these relations.’
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In this understanding, discussions of the vertical,
of volume, the volumetric, the voluminous, the
sphere, and milieu are, despite some differences of
topic and approach, all trying to grapple with the
importance of understanding space in its dimension-
ality and materiality. What I will suggest here is that
‘terrain’ might be a useful way of addressing those
concerns, as a particular approach to political space
and particularly territory.

The question of terrain

In a 2010 paper which was a first draft of the intro-
duction to The Birth of Territory (Elden, 2010a,
2013a), the notion of ‘terrain’ was used as a short-
hand for what I called a political-strategic under-
standing of territory. The point was that while a
political-strategic sense of terrain was certainly one
way to think about territory, and so too was a
political-economic sense of land, neither alone nor
in combination were they sufficient to grasp the
complexity of territory. The argument was that we
should not collapse territory simply into the ques-
tion of land, property, and rent, on the one hand, and
terrain, conflict, and struggle on the other.

The article suggested that we should also
think about territory in relation to political-legal
questions — where does the law apply, where does
it cease to apply, and what kind of law is operable —
and political-technical ones, including practices like
surveying, measuring, cartography, and navigation.
When [ suggested, following Foucault’s term, that
territory was a political technology, or bundle of
political technologies, I intended the technological
to be understood as more than merely the technical,
but more in the sense of techne, an art or practice.
Thinking territory as a political technology was a
way of trying to capture the multiple ways in which
territory is produced and reproduced, a process
rather than an outcome, with the arts or practices
including laws and administration. This approach
was employed in both political work on territory
in the ‘war on terror’ and in tracing a history of the
concept of territory (Elden, 2009, 2013a).

In more recent work, I have further developed
that already expansive schema in understanding the
complexities of territory. I still think that these four

registers — political-economic, strategic, legal, and
technical — are really important. But we should go
still further. This development of my approach has
been in dialogue with others, in part in relation to
critiques, but also with those pursuing their own
lines of inquiry. It means taking some account of
colonial questions in relation to territory (see Hal-
vorsen, 2018), to take the body more seriously, and
the physical nature of the landscape, the places over
which, through which, territories are established and
contested. Some of this theorisation is developed in
my most recent book on territory, Shakespearean
Territories (Elden, 2018). While this is a book about
how territory features in Shakespeare’s plays, I also
use Shakespeare to develop the theorisation of ter-
ritory. In the material register, for example,
I explore Shakespeare’s interest in technologies
such as land-surveying, cartography, and the mili-
tary. I also discuss the scene in Henry IV, Part I in
which rebels against the King discuss dividing the
kingdom along the lines of rivers, only for one to
complain that the river goes in an unfair direction,
and to propose having its course changed.

More needs to be done, of course, in these differ-
ent registers. But in trying to better account for the
physical materiality of territory, I have also gone
further in thinking about previously explored issues.
One aspect has been the question of land, in relation
to Henri Lefebvre especially, whose writings on
rural political economy and sociology are an impor-
tant part of his work, but relatively neglected in
Anglophone studies (see Elden, 2004: Chapter 4).
A forthcoming collection of his work on rural ques-
tions, which span economy, sociology, and geogra-
phy, edited with Adam David Morton, will situate
and introduce his work on this theme (Lefebvre,
forthcoming). Lefebvre is best known as an urbanist
and theorist, but his doctoral thesis was on peasant
communities in the Pyrenees, and he entered the
Centre National de Recherche Scientifique after
World War II as a researcher on rural issues. It was
research on this theme that led Lefebvre to urban
concerns, through the observation of the dual pro-
cess of industrialisation and urbanisation in his
home region. Lefebvre wrote a book on the Pyre-
nees (1965), published his secondary thesis on a
Pyrenean valley (1963), and his primary thesis on
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rural sociology has recently been published posthu-
mously (2014).There is also a sequence of papers on
this theme in his book, From the Rural to the Urban
(1970). In his examinations of rural sociology and
political economy, Lefebvre shows that land is
much more than merely an economic concern (see,
initially, Elden and Morton, 2016; Lefebvre, 2016).

This rethinking of land has also been considered
in some recent PhD research. Mara Duer’s (2017)
work on contemporary struggles between the
Mapuche people in Chile and the state and agribusi-
ness shows how these were struggles over the idea
of ‘land’ as well as the use made of it. Leo Steeds
(2019) shows how there is a specific moment in the
history of political-economic thought in which the
richness of land as a category and practice becomes
reduced merely to a question of rent. In other words,
the impoverished understanding of land is histori-
cally produced, not essential. More generally,
Nicholas Blomley (2016, 2019) and Henry Jones
(2019) have both suggested that the colonial and
legal aspects of land need to be more fully exam-
ined, and that the question of property is crucial (on
land ownership, see Linklater, 2013 and Christo-
phers, 2018). Tania Li (2014a, 2014b) has done
some very valuable work exploring this question,
as have a number of other anthropologists and polit-
ical scientists (i.e. Gordillo, 2014; Mitchell, 2002;
Moore, 2005; Scott, 2009).

Terrain can also be a means of approaching the
physical landscape. The work of the ICE-LAW proj-
ect run by Phil Steinberg at International Boundaries
Research Unit (IBRU), Durham University’s Centre
for Borders Research, which involved discussions
with geographers, architects, lawyers, and others
has helped to show the importance of the physical
nature of territory. The ICE-LAW project pushed
theorisations of territory beyond static, dry land, and
required thinking about the complexities of indeter-
minate and changing environments.® Together this
work has suggested how the question goes beyond a
sense of the political-strategic, but also the geophy-
sical aspects of terrain. This work on terrain has also
been in dialogue with Gaston Gordillo (2019), who
makes the suggestion that terrain is ‘the only spatial
category that (in contrast to place, territory, or land-
scape) evokes material forms, volumes and textures

that are not reducible to human control and appro-
priations’. Thus while territory is shaped and made
by human actions, the landscapes which those
actions inherit, divide, command, and transform
cannot be seen as entirely under their control.

The way that these issues can work outside of
human agency will be returned to below, but it is
important to note that the relation of the geophysical
and the geopolitical can also be exploited. One
example would be the way that the US-Mexico bor-
der does not just make use of human-built infra-
structure such as the wall or fences, but also the
physical landscape of the desert, rivers, and moun-
tains as itself part of the barrier. For the group, No
More Deaths, the United States uses the desert as a
‘weapon’.” By closing off main crossing points, or
concentrating more prevention in those areas, they
channel migration through ever more dangerous ter-
rain. This is not a new challenge, exclusive to the
Trump or Obama administrations. Bill Clinton’s
Prevention Through Deterrence strategy established
this back in the 1990s,® though there are unquestion-
ably further challenges today with the Immigration
and Customs Enforcement (ICE) agency (see Uhl-
mann, 2019).

Of course, this terrain also provides a challenge
to any fortification that might be built. In 1979, the
United States Geological Survey made a series of
1:25,000 scale infrared aerial photographs of the
entire length of the boundary; a sequence of images
which have now been digitised by the Library of
Congress.” In 2016, Josh Begley made a film which
showed the physical nature of the boundary, entitled
‘Best of Luck with the Wall’, demonstrating the
challenges of the terrain along the 1,954 miles of
the line. As Begley describes it: ‘By focusing on the
physical landscape, I hope viewers might gain a
sense of the enormity of it all, and perhaps imagine
what it would mean to be a political subject of that
terrain’.'® The ongoing fortification of the border is
transforming the landscape through clearance, bull-
dozing, and building work, but this is a far from
straight-forward or uncontested process.

These ideas have been developed in Geoffrey
Boyce’s (2016) study of the ‘dynamic materiality’
of the US/Mexico frontier. In that work, he calls for
a ‘post-humanist theory of “terrain” — one that
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would account for those “conditions, forces and
intensities” that at any given time “accumulate to
affect, disrupt, and frustrate state practice,” inde-
pendent of any human mediation’ (Boyce, 2018:
351, citing Boyce, 2016: 253; also, see Longo,
2018; Squire, 2014a, 2015). He builds on the
work of Gordillo as well as my own, but takes
this approach further through his rich empirical
study of the frontier. Boyce recognises that ear-
lier work grappled with related issues concerning
‘territorial integration, administration and con-
trol’, but suggests that ‘what is novel in the re-
conceptualization of terrain suggested here is its
appreciation for — and methodological concern
with — the dynamic multiplicity of the non-
human world, and the capacity this holds to
actively disrupt, withdraw from or deterritorialize
established relations of power. This opens up
important questions for geographies of surveil-
lance, policing, and military practice’ (2016:
254). Boyce also draws on James Scott’s The Art
of Not Being Governed (2009), which suggests
that terrain provides a ‘friction’ to human agency
and state practice, rather than an absolute barrier,
a theme which has been taken up by John Protevi
(2019) in his recent short book, Edges of the
State (also, see Hawkins, 2020; Scott, 2017).
The relation of the built environment to the land-
scape in the United States’ southern border is similar
to the way the Mediterranean is utilised by Frontex
as Europe’s southern border. As Nick Vaughan-
Williams argues, ‘the exposure of “irregular”
migrants to life-threatening conditions arising from
the hostility of environments in which they are
abandoned is intrinsic to the operation of the sover-
eign ban: the active use of these environments forms
part of a broader biopolitical strategy of governance
that attempts to police unwanted populations and
render them immobile’ (2015: 66). As he continues:
‘the very materiality of the Mediterranean and
Aegean seas and their potentialities for shaping
regimes of (im)mobility can be read as forming part
of a wider assemblage of human and non-human
forces that play a fundamental role in the contem-
porary performance and reproduction of EUrope’s
borders’ (2015: 66; see Bialasiewicz, 2012; Kovras
and Robins, 2016). The political materiality of

borders has also been the focus of some important
recent work from anthropology (Demetriou and
Dimova, 2019)."!

There is also the physical production of territory,
with striking examples of states using sand, con-
crete, and other materials to build islands and extend
the boundaries of the state through large-scale infra-
structure projects. Striking examples can be found
around Singapore (Comaroff, 2015), Macau, and
Dubai. A recent example is in Hong Kong, which
is building one of world’s largest artificial islands.'
Even more politically charged are the artificial
islands being built in the South China Sea, where
a foothold of land territory can give strategic, if not
always legal, control of the surrounding water.

But these kinds of transformations of territory,
and the interrelation of the geopolitical and the geo-
physical, do not just happen at the boundaries of
states. States and other actors have long transformed
their territory, whether it be damning rivers for
reservoirs or power generation, or draining swamps
for building work or agriculture, which may also
require irrigation and building transport infrastruc-
ture such as roads, railways, canals, air and sea
ports, tunnels and bridges, extraction of resources,
regeneration of brownfield sites, or rewilding.
Landscape architecture has long analysed these
kinds of transformations (Morrish, 1996; Sanjuan,
2019).

Chandra Mukerji’s (1997, 2009) work is exemp-
lary in discussing these themes, both in Terriforial
Ambitions and the Garden of Versailles and Impos-
sible Engineering: Technology and Territoriality on
the Canal du Midi. Other important studies include
Olivier Razac’s (2009) work on the transformation
of landscapes with barbed wire, Andrew Barry’s
(2013) work on the Caucasus pipeline, and Mark
Usher’s (2019) work on drainage infrastructure and
governmentality in Singapore, what he calls the
‘conduct of conduits’. As Thomas Sigler describes
it, this is the ‘territorial palimpsest’ (2014: 897),
spaces that are made and remade by human agency
and physical processes. Territory is continually
remade by a range of practices, nor just bordering
and fortification at the divides between states, lines
that were themselves the product of conquest or loss
at some historical moment, but also through
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surveying, mapping, engineering, logistics, opera-
tions, and other political technologies.

Thinking about the malleability of terrain can be
done through a number of examples of how the
physical and the political landscape interrelate.
Sometimes this concerns the moving of border lines,
where a political-legal line on the landscape did not
coincide with physical features of that landscape.
The movement of rivers in a landscape can create
these kinds of problems, whether as a result of dred-
ging works as in a recent Belgium-Holland case, or
through more natural processes. Similarly, coast-
lines change as a result of erosion, sea-level rise and
reclamation projects, glaciers and sea-ice can melt,
deserts can shrink and grow, and marshes and deltas
equally blur any straightforward distinction
between land and sea. While the old idea of ‘natural
boundaries’ has long been discredited, most bound-
aries do use at least some features of the landscape —
rivers, coastlines, mountains, deserts — and some-
times etch their legal-political line onto the physical
terrain. There may be nothing natural about bound-
aries, but there are a number of intersections of
nature and boundaries (see Fall, 2005, 2010). If the
geophysical landscape is increasingly malleable,
then this malleability complicates the ways in which
states might fix their boundaries that mark the edges
of their territories. They can also feature in terms of
the internal aspects of the territory of states, rather
than just at their borders. These issues operate above
and below the surface, both the sub-soil and the sub-
marine, requiring a three-dimensional study, and do
not operate on a fixed land-sea distinction. Physical
processes, often sped up by the climate change
caused by global warming, are transforming
territory.

It is obvious to say that rivers meander, that gla-
ciers melt, mountains erode, coastlines change, that
islands can be submerged, that deserts can shrink
and grow, that deltas, swamps, and marshes compli-
cate a simple land/sea divide. And yet, so many of
our theorisations of political-legal territory mask
these factors. One indication of the changing nature
of this question is that the Intergovernmental Panel
on Climate Change (IPCC) has recognised the ‘risks
to territorial integrity’ that are likely to result from
climate change (Field et al., 2014: 20, 73, 758, 775).

On glaciers in this regard, we now have an in-depth
study of the Italian-Austrian boundary line, which
follows a watershed, and is now reconceptualised
legally as a moving border. This is the work of the
Italian Limes project (Ferrari et al., 2019).

The concept of ‘terrain’ can therefore encompass
many of the concerns for which notions from vol-
ume, volumetric, voluminous, sphere, and milieu to
materiality were proposed. Terrain is obviously
material, and it takes into account depth and height
as well as the flattened cartographic imagination;
volume not just area. It also avoids some of the
vitalist associations of the notion of milieu, but
nevertheless helps us to think about the relation
of the built and geophysical environment, of the
transformations states and other actors make to
their territories, even as they are constrained by
them. Although terrain has an established sense
in geography, which the next section of this article
will discuss, it has the potential to move beyond
simply being dry land, and to understand the rela-
tion of land to water in indeterminate and dynamic
environments — of which examples would include
rivers, deltas, estuaries, swamps and marshes, gla-
ciers, and sea ice. This extension to use the notion
of terrain to think about water as well as land might
be seen by some as problematic, but terrain can, in
this expansive sense, perhaps begin to challenge
the material divisions that structure the legal-
political regimes of land, sea, and airspace. Per-
haps most usefully, terrain is helpful because it
combines at least two fundamental registers — the
material and the strategic, the physical and politi-
cal dimensions of geography.

It is for all these reasons that I suggest that terrain
is the best concept we have for understanding the
political materiality of territory. This materiality is
not a static product of some previous process, nor is
it some material element to which processes happen.
Rather, terrain is itself a process, continually made
and remade, transformed by geophysical and human
transformations. Terrain therefore acts a supplement
to theorisations of territory; it forces them to
account better for the physical, material nature of
the spaces to which human actors lay claim, which
they live in and shape.
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The legacy of terrain in military and
physical geography

There are certainly some problems with the use of
‘terrain’ to capture this way of thinking about the
political materiality of territory. As we know, terrain
as a category has traditionally been associated with
physical geography as well as military geography.
There are some associations with both of those
approaches which are problematic to this kind of
way of thinking about terrain.

The Prussian General Carl von Clausewitz ana-
lysed terrain in relation to the military in his famous
book On War of 1832. He suggested that ‘Geogra-
phy and ground [Gegend und Boden] can affect mil-
itary operations in three ways: as an obstacle to the
approach, as an impediment to visibility, and as
cover from fire. All other properties can be traced
back to these three’ (Book 5, Chapter 17, 1984:
348)."3 He notes that his discussion is of ‘the full
meaning of the French term terrain’, and at times
uses Terrain as a German word, though the section
is entitled ‘Gegend und Boden’ — country, region, or
area; ground or soil. Movement, visibility, and
cover are the key here. Traditionally, then, military
geography has looked at the way that the landscape
might be utilised by or limit military operations —
troop movements, strategic command of height,
artillery use, supply lines, and so on. Napoleon
Bonaparte was the first general to take geologists
on a military campaign, though they were not used
on the battlefield itself until World War I (Rose
et al., 2019).

There are many useful studies of this understand-
ing of terrain (i.e. Doyle and Bennett, 2000; Rose
and Nathanail, 2000; Rose et al., 2019;Winters,
1998). That geography is, first of all, about waging
war is something claimed by Yves Lacoste back in
1976, a claim Paul Virilio and others have continued
to make (see Woodward, 2005: 730). Geography
grew up in ‘the shadow of the military’ (Heérodote
interviewers in Foucault, 2007: 177). Nonetheless,
contemporary political geography on territory — and
I include my own earlier work here — has tended to
underemphasise the physical materiality of the ter-
rain divided between political-legal regimes. This
neglect of the materiality is a problem in general

terms, but especially when we consider the dynamic
processes exacerbated by global warming.

Rachel Woodward (2004, 2005) importantly
reversed that traditional focus of military geogra-
phy. Critical of the ‘terrain and tactics’ approach,
Woodward (2013) instead looks at military land-
scapes. Instead of asking what was the impact of the
geography on the military, Woodward asks what
was the impact of the military on the geography?
How do airfields, dockyards, bases, barracks, firing
ranges, armament factories, communication and
surveillance posts, memorials, and other uses of
landscape transform it, and the surrounding area?
How does the military legitimate this land use and
transformation? What implications does this have
for the local area in terms of employment, schools,
prostitution, clashes with the civilian population,
and so on. Her work and associated studies have
done much to set a new agenda for work in this area,
a genuinely critical military geography (Woodward,
2017). Similarly, Shiloh Krupar’s (2013) work on
military and nuclear toxic waste and its impact on
the landscape of the US southwest is extremely
helpful in approaching the legacies of military use
of landscape.

But is the problem with military geography just
that it made the first move, to analyse the impact of
geography on the military, but not the second, the
impact of the military on geography? What if it also
worked on a limited notion of terrain? And that,
while certainly reductive in understanding the rela-
tion between the military and geography, terrain is
actually an underexamined notion within geogra-
phy? As I will go on to suggest, it is actually a
concept that is more mobilised than analysed, and
not always in helpful ways.

More recently, however, work on mobilities and
historical geography has been used to rethink some of
the assumptions of military geography (see Forsyth,
2019; Merriman and Peters, 2017; Merriman et al.,
2017; Rech et al., 2015). In this I would include Isla
Forsyth’s (2014, 2017) work on deserts and camou-
flage, Derek Gregory’s (2016) analysis of ‘The Nat-
ures of War’, and Pip Thornton (2015) and Gaston
Gordillo’s (2018) work on the battlefield. Gordillo
excepted, not all of these use the language of terrain,
but I would suggest they can all be seen to be
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grappling with the question of the interaction of the
material landscape with military action.

Additionally, the military has not just had an
impact on the landscape, but also on what we know
of that landscape. Technical work is crucial, includ-
ing the work in surveying that made possible
national mapping projects. Rachel Hewitt’s (2010)
biography of the Ordnance Survey is revealing,
because it shows how much this project was bound
up with the needs of the military, a theme also devel-
oped in Caren Kaplan’s Aerial Aftermaths, which
explores how landscapes get turned into carto-
graphic representations, from Scotland to Iraq
(2018: Chapters 1 and 4), and the more general
study of the impact of cartography on territory by
William Rankin (2016). In more recent develop-
ments, there is some excellent work by Jennifer
Gabrys (2016) on modern technologies of remote
sensing, Jess Bier (2017) on the relation between
military occupation and cartographic knowledge in
Israel/Palestine, Matthew Wilson (2017) on GIS, of
course a technology developed by the military but
also used to study urban inequality, and Antoine
Bosquet (2018) on military perception from the tele-
scope to the drone.

In physical geography, terrain has tended to be
understood in terms of a specific layer above the
earth’s deeper rock. Terrain is related to relief, gen-
erally understood in terms of elevation, scope, and
orientation of features. Terrain, then, is usually seen
in terms of land form, which has an impact on water
flow and distribution on and through that surface.
There is also generally a distinction between topogra-
phy and bathymetry for land under air and land under
water (though see Childs, 2020; Forman, 2020). Both
of these definitional issues therefore rest on a strict
distinction between land and water. Nonetheless, it is
important to recognise the importance of water to any
boundary that uses a natural feature — rivers and
coastlines of course, but watershed lines or glaciers
in mountains, and the absence of water or its relative
lack in desert regions.

Geomorphology studies the formation of terrain,
whether this is through seismic activity, erosion by
water or wind, or external forces such as meteorites.
These land processes can shape terrain. The word
‘geomorphology’ was apparently first used by

Albrecht Penck in the early 20th century for the
study of this process of formation (Martin, 2005:
178), though the work of James Hutton and Charles
Lyell in the late 18th and early 19th century is a
more crucial beginning (Goudie, 2011). Under-
standing terrain might be important for human set-
tlement, agriculture, transportation or military
activities, and meteorology."*

A larger question is how the notion of terrain
became a relatively unproblematic notion. How did
physical geography come to take terrain as land
form, rather than land processes? As the work of
Martin Rudwick (2005, 2014) has shown, the deep
history of the earth shows a dynamic planet.'” Per-
haps it is not simply problematic that the idea that
terrain is land form, to which process happens, but
that the distinction between form and process is
itself problematic. What would happen if we col-
lapsed this distinction?

Terrain analysis is a familiar notion, understood
as the evaluation or analysis of terrain (Mitchell,
1991; Wilson and Gallant, 2000). But what if we
began with an analysis of terrain, as a concept and
practice? Then, if we have clarity about the notion
of terrain, how might we make terrain analysis a
mode of critical engagement, a way of looking at
territory or political geography more generally, that
does not just see terrain as the object of scientific
analysis, but a concept with which we might do
critical analysis. To explore this fully, we would
need to step back and undertake some historical
work. How could we discuss the history of terrain
as a concept, especially in relation to physical geo-
graphy? Why has terrain been reduced to the inert
(as opposed to the dynamic), and to the dry — land as
opposed to water? Such questions are beyond the
scope of a single article but perhaps indicate some
potential future lines of inquiry.

There are some very good histories of geomor-
phology, from Michael Church’s (2010) survey to
Rachael Tily’s (2017, 2019) largely unpublished
doctoral research employing approaches from Sci-
ence and Technology Studies.'® However, there
does not appear to be an account which analyses
why terrain became the term used to designate land
form, and when it got distinguished from land pro-
cess.!” A clue might be in Church’s discussion of
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the shift from geomorphology in the 19th century
as the historical interpretation of landscape to the
understanding of the processes by which land-
scapes are modified in the latter half of the 20th
century:

In geomorphology and, indeed, in much of earth sci-
ence, the nineteenth century ended in about 1950. Up
until the time of the second world war, the major ques-
tions remained the historical ones and the methods of
investigation remained largely the same. The change,
when it came, was in substantial measure technology
driven. Airborne and seaborne surveying instruments,
many initially developed for the purposes of war, gave
major impetus to geophysical exploration, making
available information about Earth’s surface and shal-
low subsurface never before accessible. On land, the
global extension of modern topographic mapping, the
increasing availability of aerial photography and rap-
idly developing access to much of the terrestrial sur-
face all facilitated geomorphological work (Church,
2010: 266).

The model for this kind of historical work could
be Stefanos Geroulanos and Todd Meyers’s remark-
able book, The Human Body in the Age of Cata-
strophe (2018). That book looks at the First World
War, and shows how various medical, psychologi-
cal, and social developments can be related to
experiences of psychological trauma, brain and bod-
ily injury, and shock. Many of the key figures in
mid-century medical sciences had formative experi-
ences in that war. In a similar way, we might ask
how did the Second World War, with military
advances in terrain analysis, and the civilian use of
military technologies of surveying, photography,
and other instrumentation, together with the advent
of the nuclear age,'® feed developments in under-
standing land form and process? These develop-
ments continued into the Cold War, both for the
conflict itself, and the associated space race (see
Pike et al., 2009: 19). This question of terrain, then,
is an important way that military and physical geo-
graphy interrelate, rather than simply that both sub-
disciplines use the term.'® Further work on the
question of terrain, both in the contemporary
moment but also in the history of the discipline, may
be helpful.

A response to Bruno Latour

On 12 June 2019, Bruno Latour tweeted: ‘Yes, geo-
graphy always had a physical & a human side (with
many disputes in between); so had physical & social
anthropology (with even more acrimonious con-
flicts), but until the Anthropocene, sociology had
been left with no “physical” sociology. “Things” are
back ... ?° While a tweet may seem ephemeral and
inappropriate for academic engagement, the claim
builds on some of Latour’s work in the past several
years, which has been to explore what he calls ‘Gaia-
politics’, or sometimes geopolitics, a politics of the
earth.?! The work, which could be traced back at least
as far as his Politics of Nature (Latour, 2004), and
runs through a sequence of recent articles (i.e. Latour,
2014, 2016), finds its fullest expression in the book
that developed from his Gifford Lectures at the Uni-
versity of Edinburgh, Facing Gaia (Latour, 2017b).

Latour is hardly alone in discussing the nonhu-
man agency of the earth, and elsewhere I have dis-
cussed some other interesting work thinking about
these questions by writers such as Karen Barad, Jane
Bennett, and Elizabeth Grosz (Barad, 2007, Ben-
nett, 2010; Grosz, 2008; see Elden, 2017a, 2017b).
Yet Latour is one of the most significant social the-
orists writing today, and his most recent book, Down
to Earth, does raise questions that are worthy of a
geographical response.

Latour suggests that ‘belonging to a territory is
the phenomenon most in need of rethinking and
careful redescription; learning new ways to inhabit
the Earth is our biggest challenge. Bringing us down
to earth is the task of politics today’ (Latour, 2018:
back cover). But ‘down to earth’ is a weak transla-
tion of the book’s original title, Ou atterrir?, which
is closer to ‘where to land?’ Indeed, Latour does
give an example of a plane looking for a place to
land earlier in the book. He gives the example of
Captain Sully as a heroic rescuer of a plane whose
original and emergency landing strips are unavail-
able (though this is a somewhat problematic refer-
ence to a saviour figure). In a related vein in our
current predicament, we need in Latour’s terms to
find a way to bring us down to earth, of where to
land or ground ourselves, coming back to earth. As
Latour says in the book, ‘To land is necessarily to
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land somewhere [Atterrir, c’est forcement atterrir
quelque part]’ (Latour, 2017a: 126; 2018: 99).

The site of such a landing is the core of the book.
He rejects other possible terms — Earth [Terre],
Nature, Gaia, Land [Sol], and World — and settles
on the Terrestrial [le Terrestre], for now, ‘with a
capital T to emphasize that we are referring to a
concept, and even specifying in advance where we
are headed: the Terrestrial as a new political actor’
(Latour, 2017a: 55-56, 2018: 40). Part of Latour’s
point is that this is indeed an actor, not an inert
container or framework:

The massive event that we need to sum up and absorb
in fact concerns the power to act of this Terrestrial,
which is no longer the milieu [decor] or the back-
ground [/ arriere-scene] of human action.

People generally talk about geopolitics as if the prefix
‘geo’ merely designated the framework [le cadre] in
which political action occurs. Yet what is changing is
that, henceforth, ‘geo’ designates an agent that partici-
pates fully in public life (Latour, 2017a: 56-57; 2018: 41).

That claim is, of course, not new to geographers.
It has been there in the understanding of geography
for a long time, and it is a claim many people have
been making about geo-politics over the past few
years (Bobbette and Donovan, 2019; Clark, 2011,
2017; Yusoff, 2013,2017,2018). As a small part of
that argument, my work has been trying to argue
more substantially for thinking about territory as a
process rather than a product, as actively shaped and
shaping rather than an inert container.

But Latour is pushing us further here. He is sug-
gesting that the distinction between physical and
human geography might need to be put into ques-
tion. If previously they were seen ‘as if it were a
matter of two layers, one superimposed upon the
other’ (Latour, 2017a: 57, 2018: 41), he now sug-
gests this may need to be rethought:

As long as the earth seemed stable, we could speak of
space and locate ourselves within that space and on a
portion of territory that we claimed to occupy. But how
are we to act if the territory itself begins to participate
in history, to fight back, in short, to concern itself with
us [-how do we occupy a land if it is this land itself that
is occupying us?] The expression ‘I belong to a

territory’ has changed meaning: it now designates the
agency that possesses the possessor! . .. It seems that
we are landing in the thick of geohistory (Latour,
2017a: 57-58, 2018: 41-42).%

Latour says that ‘It is unlikely that this territory
will coincide with a classic spatial, legal, adminis-
trative, or geographic entity [unité]. On the contrary,
the configurations will traverse all scales of space
and time’ (Latour, 2017a: 120, 2018: 95). Somewhat
strangely, one of Latour’s key references for think-
ing about these questions is Carl Schmitt (2017b,
Seventh Lecture), a repulsive figure whose under-
standing of geography in The Nomos of the Earth
was informed by Friedrich Ratzel and Halford
Mackinder, as well as his own earlier advocacy of
an expansionist Nazi geopolitics (see Elden, 2010b;
Legg, 2011; Minca and Rowan, 2016).

Despite his occasional references to more con-
temporary geography, Latour is clear that his under-
standing of territory is not that of the tradition.
Territory for him has commonly been ‘too limited
to the simple administrative grid [quadrillage] of a
state’ (Latour, 2017a: 111, 2018: 87). This is, of
course, far too simple a definition of state territory.
So, the question arises: does Latour rest on a rela-
tively straightforward understanding of territory,
that we now need to go beyond? The older sense
of a geographically bounded area has not been
entirely superseded, though it is certainly under
unprecedented threats, and many powerful states are
doing all they can to protect it. But perhaps more
importantly, the question of climate change is bear-
ing on such bounded geographies:

Were we to give ourselves at last a realistic vision of
our belongings, we would need a geography that we
lack, a geography of the discontinuous and overlap-
ping territories — something like a geological map with
a three-dimensional view, its multiple layers
embedded in one another, its dislocations, its breaks,
its sinuous movements, all the complexity that geolo-
gists have been able to master for the long history of
soils and rocks, but of which geopolitics unfortunately
remains deprived (Latour, 2017b: 276).

How much this is true of geography in general,
and geopolitics in particular, is certainly open to
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question. But work on the notion of terrain is, I hope,
a way in which geographers might begin to respond
to the challenge made by Bruno Latour. In part — and
here I am offering a provocation, or making a request
— it might be where physical and human geography
can work together to think about a shared issue.

In conclusion, what I am suggesting is that terrain
has the potential to be a more material way of think-
ing about territory, or more generally earth, land, and
ground, and their limits. Territory has sometimes
been detached from that materiality, and taking ter-
rain into account helps to address this absence. None-
theless, some of the ways that terrain has been
understood previously do not fully address this con-
cern, or have difficulties of their own. Can we find a
way to develop an understanding of terrain which
takes its own materiality seriously, and to see that
as formed and reformed as a dynamic process, rather
than by processes? As with the work on the notion of
volume, and my earlier work on terrain, much of this
thinking has already been done by others. There are
multiple resources in literature from a range of fields
and subfields, much of which I have tried to indicate
in this article. My challenge to geography — both
human and physical geography — is that we should
continue that work; my attempt at a contribution is to
try to make some of those initial connections.
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Notes

1. The issue includes Endfield and van Lieshout (2020),
Barry and Gambino (2020), Forman (2020), Bruun
(2020), Childs (2020), and Hawkins (2020), among
others.

2. See also Billé https://culanth.org/fieldsights/
introduction-speaking-volumes and https://www.
societyandspace.org/articles/volumetric-sovereig
nty-part-1-cartography-vs-volumes. Some of the
challenges of this way of thinking are also explored
in Derek McCormack’s (2018: Chapter 5) analysis of
atmospheres and Louise Amoore’s (2016, 2020)
work on cloud geographies.

3. The quotation is from an unpublished lecture in 2013.

4. On the problems of vitalism, see also Klinke (2019).
Some contemporary work on ecology, not using the
notion of milieu, might be a better model (i.e. Kirk-
sey, 2015).

5. Unfortunately, the notion of ‘human terrain’, which
might otherwise be helpful, was notoriously appro-
priated by the US military, and has its own severe
complications (Elden, 2017a: 203 and references).

6. See the project website archived at http://
icelawproject.weebly.com

7. https://www.theguardian.com/us-news/2016/dec/07/
report-us-border-patrol-desert-weapon-immigrants-
mexico; No More Deaths, http://forms.nomoredeaths.
org/en/

8. https://www.theguardian.com/commentisfree/2018/
dec/29/the-us-government-deliberately-made-the-
desert-deadly-for-migrants

9. The entire sequence can be found at https://www.loc.
gov/item/87691867/

10. It can be viewed at https://theintercept.com/2016/10/
18/best-of-luck-with-the-wall/

11. On the challenges of the ‘new materialism’ for Inter-
national Relations, see Vicki Squire (2014b) and
Lundborg and Vaughan-Williams (2015). In Geogra-
phy, work is widespread and defies indicative refer-
ences, but see Dittmer (2017).

12. https://www.theguardian.com/world/2019/mar/20/
hong-kong-to-build-one-of-worlds-largest-artificial-
islands

13. The German text can be found online, for example, at
https://www.clausewitz-gesellschaft.de/wp-content/
uploads/2014/12/VomKTriege-ebook.pdf
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14. A helpful (though technical) guide to approaches and
literature is Minar and Evans (2008).

15. For a glimpse of the future, see Zalasiewicz (2008);
for a social reading of these issues, see Clark (2011).

16. There are also some good accounts of philosophy and
the earth sciences (i.e. Frodeman, 2003; Protevi,
2013), and in environmental philosophy (i.e. Macau-
ley, 2010), as well as a physical geography study of
its philosophy (Inkpen, 2005). See also Martin (2005)
and Goudie (2011).

17. Much valuable historical work has been done in
the four volumes of The History of the Study of
Landforms or the Development of Geomorphology
(Burt et al., 2008; Chorley et al., 1964, 1973,
1991).

18. Church (2010: 282, n. 1) indicates the importance of
the ‘development of the uranium-lead radioisotopic
method began at the turn of the 20th century with the
discovery of radioactivity, but was still under devel-
opment until after mid-century’.

19. Contemporary developments are pursuing an ever-
more quantitative approach through the notion of
geomorphometry. For a guide, see Pike (1995) and
Pike et al. (2009).

20. https://twitter.com/brunolatouraime/status/113
88144081787740187?s=11

21. Forasummary and discussion of Latour’s project, see
Conway (2016), and the replies by Clark (2016) and
Dalby (2016).

22. The phrase in brackets is not in the French. On geo-
history, Latour references Chakrabarty (2002) and in
Latour (2017b: 39, n. 73), Chakrabarty (2014).

References

Adey P (2010) Vertical security in the megacity: legibil-
ity, mobility and aerial politics. Theory, Culture and
Society 27(1): 51-67.

Adey P (2013) Securing the volume/volumen: comments
on Stuart Elden’s plenary paper ‘secure the volume’.
Political Geography 34(1): 52-54.

Adey P, Mark W and Alison JW (eds) (2013) From
Above: War, Violence and Verticality. London: Hurst.

Amoore L (2006) Biometric borders: governing mobili-
ties in the war on terror. Political Geography 25(3):
336-351.

Amoore L (2016) Cloud geographies: computing, data,
sovereignty. Progress in Human Geography 42(1):
4-24.

Amoore L (2020) Cloud Ethics: Algorithms and the Attri-
butes of Ourselves and Others, Durham, NC: Duke
University Press.

Amoore L and Hall A (2009) Taking people apart: digi-
tised dissection at the border. Environment and Plan-
ning D: Society and Space 27(3): 444-464.

Anthony P (2018) Mining as the working world of Alex-
ander von Humboldt. Isis 109(1): 28-55.

Ballestero A (2019) Touching with light, or, how texture
recasts the sensing of underground water. Science
Technology & Human Value 44: 762-785.

Barad K (2007) Meeting the Universe Halfway: Quantum
Physics and the Entanglement of Matter and Meaning,
Durham, NC: Duke University Press.

Barry A (2013) Material Politics: Disputes Along the
Pipeline, Oxford: Wiley-Blackwell.

Barry A and Gambino E (2020) Pipeline geopolitics: sub-
aquatic materials and the tactical point. Geopolitics
25(1): 109-142.

Bennett J (2010) Vibrant Matter: A Political Ecology of
Things, Durham, NC: Duke University Press.

Bialasiewicz L (2012) Off-shoring and out-sourcing the
borders of Europe: Libya and EU border work in the
Mediterranean. Geopolitics 17(4): 843—-866.

Bier J (2017) Mapping Israel, Mapping Palestine: How
Occupied Landscapes Shape Scientific Knowledge,
Cambridge, MA: MIT Press.

Billé F (ed.) (2018) Speaking volumes. Cultural Anthro-
pology. Available at: https://culanth.org/fieldsights/
series/speaking-volumes (accessed 7 August 2020).

Billé F (ed.) (2019) Volumetric Sovereignty. Society and
Space. Available at: http://societyandspace.org/2019/
03/04/volumetric-sovereignty-part-1-cartography-vs-
volumes/ (accessed 7 August 2020).

Billé F (ed.) (2020) Voluminous States: Sovereignty,
Materiality, and the Territorial Imagination, Durham,
NC: Duke University Press.

Blomley N (2016) The territory of property. Progress in
Human Geography 40(5): 593—-6009.

Blomley N (2019) The territorialization of property in
land: space, power and practice. Territory, Politics,
Governance 7(2): 233-249.


https://twitter.com/brunolatouraime/status/1138814408178774018?s=11
https://twitter.com/brunolatouraime/status/1138814408178774018?s=11
https://twitter.com/brunolatouraime/status/1138814408178774018?s=11
https://culanth.org/fieldsights/series/speaking-volumes
https://culanth.org/fieldsights/series/speaking-volumes
http://societyandspace.org/2019/03/04/volumetric-sovereignty-part-1-cartography-vs-volumes/
http://societyandspace.org/2019/03/04/volumetric-sovereignty-part-1-cartography-vs-volumes/
http://societyandspace.org/2019/03/04/volumetric-sovereignty-part-1-cartography-vs-volumes/

Elden

15

Bobbette A and Donovan A (eds) (2019) Political Geol-
ogy: Active Stratigraphies and the Making of Life,
London: Palgrave Macmillan.

Bosquet A (2018) The Eye of War: From the Telescope to
the Drone, Minneapolis, MN: University of Minnesota
Press.

Boyce GA (2016) The rugged border: surveillance, poli-
cing and the dynamic materiality of the US/Mexico
frontier. Environment and Planning D: Society and
Space 34(2): 245-262.

Boyce GA (2018) Autonomy, human vulnerability and
the volumetric composition of US border policing.
In: Mat C and John A (eds) Handbook on the Geogra-
phies of Power, Cheltenham: Edward Elgar, pp.
347-S61.

Braun B (2000) Producing vertical territory: geology and
governmentality in Victorian Canada. Ecumene 7(1):
7-46.

Bravo M (2019) The North Pole, London: Reaktion.

Bruun JM (2017) Grounding territory: geoscience and
the territorial ordering of greenland during the early
cold war. Unpublished PhD Thesis, Durham Univer-
sity, UK.

Bruun JM (2020) Invading the whiteness: science, (sub)-
terrain, and US militarisation of the Greenland ice
sheet. Geopolitics 25(1): 167—-188.

Burt TP, Chorley RJ, Brunsden D, et al. (eds) (2008) The
History of the Study of Landforms or the Development
of Geomorphology Volume 4: Quaternary and Recent
Processes and Forms (1890-1965) and the
Mid-Century Revolutions. London: The Geological
Society.

Canguilhem G (2008 [1952]) Knowledge of Life (Gerou-
lanos S and Ginsburg D, Trans.) Introduction by Mar-
rati P and Meyers T. New York, NY: Fordham
University Press.

Campbell E (2019) Three-dimensional security: layers,
spheres, volumes, milieus. Political Geography 69:
10-21.

Chakrabarty D (2002) The climate of history: four theses.
Critical Inquiry 35(2): 197-222.

Chakrabarty D (2014) Climate and capital: on conjoined
histories. Critical Inquiry 41(1): 1-23.

Childs J (2020) Extraction in four dimensions: time, space
and the emerging geo(-)politics of deep-sea mining.
Geopolitics 25(1): 189-213.

Chorley RJ, Dunn AJ and Beckinsale RP (1964) The His-
tory of the Study of Landforms or the Development of
Geomorphology Volume 1: Geomorphology before
Davis, Massachusetts, MA: Methuen.

Chorley RJ, Beckinsale RP and Dunn AJ (1973) The
History of the Study of Landforms or the Develop-
ment of Geomorphology Volume 2: The Life and
Work of William Morris Davis, Massachusetts,
MA: Methuen.

Chorley RJ and Beckinsale RP (1991) The History of the
Study of Landforms or the Development of Geomor-
phology Volume 3. Historical and Regional Geomor-
phology 1890-1950, Abingdon: Routledge.

Christophers B (2018) The New Enclosure: The Appro-
priation of Public Land in Neoliberal Britain, London:
Verso.

Church M (2010) The trajectory of geomorphology. Prog-
ress in Physical Geography 34(3): 265-286.

Clark N (2011) Inhuman Nature: Sociable Life on a
Dynamic Planet, London: Sage.

Clark N (2016) Metamorphoses: on Philip Conway’s geo-
political Latour. Global Discourse 6(1-2): 72-75.
Clark N (2017) Politics of strata. Theory, Culture and

Society 34(2-3): 211-231.

Clausewitz Von C (1984) On War (Howard M and Paret
P, Transl. and ed.). Princeton, NJ: Princeton Univer-
sity Press.

Comaroff J (2015) Built on sand: Singapore and the new
state of risk. Harvard Design Magazine, No 39. Avail-
able at: http://www.harvarddesignmagazine.org/
issues/39/built-on-sand-singapore-and-the-new-state-
of-risk (accessed 7 August 2020).

Conway P (2016) Back down to earth: reassembling
Latour’s Anthropocenic geopolitics. Global Discourse
6: 43-71.

Crampton JW (2010) Cartographic calculations of
territory. Progress in Human Geography 35(1):
92-103.

Dalby S (2013) The geopolitics of climate change. Polit-
ical Geography 37(1): 38—47.

Dalby S (2016) Taking Gaia seriously in Bruno Latour’s
geopolitics: comment on Philip Conway’s ‘back down
to earth’. Global Discourse 6(1-2): 76-78.

Demetriou O and Dimova R (eds) (2019) The Political
Materialities of Borders: New Theoretical Directions.
Manchester: Manchester University Press.


http://www.harvarddesignmagazine.org/issues/39/built-on-sand-singapore-and-the-new-state-of-risk
http://www.harvarddesignmagazine.org/issues/39/built-on-sand-singapore-and-the-new-state-of-risk
http://www.harvarddesignmagazine.org/issues/39/built-on-sand-singapore-and-the-new-state-of-risk

16

Dialogues in Human Geography XX(X)

Dittmer J (2017) Diplomatic Material: Affect, Assem-
blage and Foreign Policy, Durham, NC: Duke Univer-
sity Press.

Dodds K (2018) Ice: Nature and Culture. London:
Reaktion.

Dodds K (2019) Problematising icy geopolitics? Elemen-
tal, metaphorical and volumetric reverberations.
Unpublished manuscript.

Dodds K and Nuttall M (2016) The Scramble for the
Poles: The Geopolitics of the Arctic and Antarctic.
Cambridge: Polity.

Doyle P and Bennett RM (eds) (2000) Fields of
Battle: Terrain in Military History, Dordrecht:
Kluwer.

Duer M (2017) The right to belong to the land: coloniality
and resistance in the Araucania. Unpublished PhD
Thesis, University of Warwick, UK.

Elden S (2004) Understanding Henri Lefebvre: Theory
and the Possible. London: Continuum.

Elden S (2007) Governmentality, calculation, territory.
Environment and Planning D: Society and Space
25(3): 562-580.

Elden S (2009) Terror and Territory: The Spatial Extent
of Sovereignty. Minneapolis, MN: University of Min-
nesota Press.

Elden S (2010a) Land, terrain, territory. Progress in
Human Geography 34(6): 799-817.

Elden S (2010b) Reading Schmitt geopolitically: nomos,
territory and GrofBraum. Radical Philosophy 161:
18-26.

Elden S (2013a) The Birth of Territory. Chicago, IL: Uni-
versity of Chicago Press.

Elden S (2013b) Secure the volume: vertical geopolitics
and the depth of power. Political Geography 32(2):
35-51.

Elden S (2017a) Legal terrain — the political materiality of
territory. London Review of International Law 5(2):
199-224.

Elden S (2017b) Foucault and geometrics. In: Philippe B,
et al. (ed.) Foucault and the Modern International.
London: Palgrave, pp. 295-311.

Elden S (2018) Shakespearean Territories. Chicago, IL:
University of Chicago Press.

Elden S (2019) Canguilhem. Cambridge: Polity.

Elden S and Morton AD (2016) Thinking past Henri
Lefebvre: introducing ‘the theory of ground rent and
rural sociology’. Antipode 48(1): 57-66.

Endfield GH and Van Lieshout C (2020) Water and ver-
tical territory: the volatile and hidden historical geo-
graphies of Derbyshire’s lead mining soughs
1650s-1830s. Geopolitics 25(1): 65-87.

Fall J (2005) Drawing the Line: Nature, Hybridity and
Politics in Transboundary Spaces. Aldershot: Ashgate.

Fall JJ (2010) Artificial states? On the enduring geogra-
phical myth of natural borders. Political Geography
29(3): 140-147.

Ferrari M, Pasqual E and Bagnato A (2019) 4 Moving
Border: Alpine Cartographies of Climate Change.
New York and Karlsruhe: Columbia Books on Archi-
tecture and the City/ZKM.

Field CB (eds) (2014) Climate change 2014: impacts,
adaptation, and vulnerability. Part A: global and sec-
toral aspects. Contribution of Working Group II to the
Fifth Assessment Report of the Intergovernmental
Panel on Climate Change. Cambridge: Cambridge
University Press.

Forman PJ (2020) Security and the subsurface: natural gas
and the visualisation of possibility spaces. Geopolitics
25(1): 143-166.

Forsyth I (2014) Designs on the desert: camouflage,
deception and the militarization of space. Cultural
Geographies 21(2): 247-265.

Forsyth I (2017) Piracy on the high sands: covert military
mobilities in the Libyan desert, 1940-1943. Journal of
Historical Geography 58; 61-70.

Forsyth I (2019) A genealogy of military geographies:
complicities, entanglements, and legacies. Geography
Compass 13: 12422,

Foucault M (2007) Questions on geography. (Gordon C,
Trans.) In: Jeremy WC and Stuart E (eds) Space,
Knowledge, Power: Foucault and Geography. Alder-
shot: Ashgate, pp. 173-182.

Foucault M (2004) Sécuriteé, Territoire, Population:
Cours au Colléege de France (1977-1978). Paris:
Seuil/Gallimard.

Foucault M (2008) Security, Territory, Population: Lec-
tures at the College de France 1977-1978. (Burchell
G, Trans.). London: Palgrave.

Frodeman R (2003) Geo-logic: Breaking Ground between
Philosophy and the Earth Sciences. Albany, NY:
SUNY Press.

Gabrys J (2016) Program Earth: Environmental Sensing
Technology and the Making of a Computational Pla-
net. Minneapolis, MN: University of Minnesota Press.



Elden

17

Geroulanos S and Meyers T (2018) The Human Body in
the Age of Catastrophe: Brittleness, Integration, Sci-
ence, and the Great War. Chicago, IL: University of
Chicago Press.

Gordillo G (2014) Rubble: The Afterlife of Destruction.
Durham, NC: Duke University Press.

Gordillo G (2018) Terrain as insurgent weapon: an affec-
tive geometry of warfare in the mountains of Afghani-
stan. Political Geography 64: 53—62.

Gordillo G (2019) The metropolis: the infrastructure of
empire. In: Hetherington K (ed.) Infrastructures: Envi-
ronment and Life in the Anthropocene. Durham, NC:
Duke University Press, pp. 66-94.

Goudie A (2011) Geomorphology: its early history. In:
Gregory KJ and Goudie AS (eds) The Sage Handbook
of Geomorphology, London: Sage, pp. 23-35.

Graham S (2004) Vertical geopolitics: Baghdad and after.
Antipode 36(1): 12-23.

Graham S (2016) Vertical: The City from Satellites to
Bunkers. London: Verso.

Graham S and Hewitt L (2013) Getting off the ground: on
the politics of urban verticality. Progress in Human
Geography 37(1): 72-92.

Gregory D (2016) The natures of war. Antipode 48(1):
3-56.

Grosz E (2008) Chaos, Territory, Art: Deleuze and the
Framing of the Earth. Durham, NC: Duke University
Press.

Halvorsen S (2018) Decolonising territory: dialogues with
Latin American knowledges and grassroots strategies.
Progress in Human Geography 43: 790-814.

Harris A (2015) Vertical urbanisms: opening up geogra-
phies of the three-dimensional city. Progress in
Human Geography 39(5): 601-620.

Hawkins H (2020) ‘A volcanic incident’: towards a geo-
political aesthetics of the subterranean. Geopolitics
25(1): 214-239.

Hawkins H (2019) (W)holes — volume, horizon, surface —
three intimate geologies. Emotion, Space and Society
32: 100583.

Hewitt R (2010) Map of a Nation: A Biography of the
Ordnance Survey. London: Granta.

Inkpen R (2005) Science, Philosophy and Physical Geo-
graphy. London: Routledge.

Jones H (2019) Property, territory, and colonialism: an
international legal history of enclosure. Legal Studies
39(2): 187-203.

Kaplan C (2018) Aerial Aftermaths: Wartime from Above.
Durham, NC: Duke University Press.

Kirksey E (2015) Emergent Ecologies. Durham, NC:
Duke University Press.

Klinke I (2019) Vitalist temptations: life, earth and the
nature of war. Political Geography 72: 1-9.

Kovras I and Robins S (2016) Death as the border: man-
aging missing migrant and unidentified bodies at the
EU’s Mediterranean frontier. Political Geography 55:
40-49.

Krupar SR (2013) Hot Spotter’s Report: Military Fables
of Toxic Waste. Minneapolis, MN: University of Min-
nesota Press.

Lacoste Y (1976) La géographie, ¢ca sert, d’abord, a faire
la guerre. Paris: Maspero.

Latour B (2004) Politics of Nature: How to Bring the
Sciences into Democracy (Porter C, Trans.). Cam-
bridge, MA: Harvard University Press.

Latour B (2014) Some advantages of the notion of ‘critical
zone’ for geopolitics. Procedia Earth and Planetary
Science 10: 3—6.

Latour B (2016) Onus Orbis Terrarum: about a possible
shift in the definition of sovereignty. Millennium:
Journal of International Studies 44(3): 305-320.

Latour B (2017a) Ou Atterir? Comment S’orienter en
Politique. Paris: La Découverte.

Latour B (2017b) Facing Gaia: Eight Lectures on the New
Climatic Regime (Porter C, Trans.). Cambridge:
Polity.

Latour B (2018) Down to Earth: Politics in the New
Climatic Regime (Porter C, Trans.). Cambridge:
Polity.

Lefebvre H (1963) La vallée de Campan.: Etude de socio-
logie rurale. Paris: PUF.

Lefebvre H (1965) Pyrénées. Pau: Cairn.

Lefebvre H (1970) Du rural a 'urbain. Paris: Anthropos.

Lefebvre H (2014) Les Communautés Paysannes
Pyrénéennes: These soutenue en Sorbonne 1954.
Navarrenx: Cercle Historique de 1’ Arribeére.

Lefebvre H (2016) The theory of ground rent and rural
sociology. translated by Dennis Matthew, edited by
Elden Stuart and Morton Adam David. Antipode
48(1): 67-73.

Lefebvre H (forthcoming) From the Rural: Economy,
Sociology, Geography. Minneapolis, MN: University
of Minnesota Press. (Bonnano R, et al., trans., Elden S
and Morton AD eds).



18

Dialogues in Human Geography XX(X)

Legg S (ed.) (2011) Spatiality, Sovereignty and Carl
Schmitt: Geographies of the Nomos. London:
Routledge.

Li TM (2014a) What is land? Assembling a resource for
global investment. Transactions of the Institute of Brit-
ish Geographers 39: 589-602.

Li TM (2014b) Land’s End: Capitalist Relations on an
Indigenous Frontier. Durham, NC: Duke University
Press.

Linklater A (2013) Owning the Land: The Transforming
History of Land Ownership. London: Bloomsbury.
Longo M (2018) The Politics of Borders: Sovereignty,
Security, and the Citizen after 9/11. Cambridge: Cam-

bridge University Press.

Lundborg T and Vaughan-Williams N (2015) New mate-
rialisms, discourse analysis, and international rela-
tions: a radical intertextual approach. Review of
International Studies 41(1): 3-25.

Macauley D (2010) Elemental Philosophy: Earth, Air,
Fire, and Water as Environmental Ideas. Albany,
NY: SUNY Press.

Marston A (2019) Strata of the state: resource nationalism
and vertical territory in Bolivia. Political Geography
74: 102040.

Martin GJ (2005) All Possible Worlds: A History of Geo-
graphical Ideas. Oxford: Oxford University Press.
McCormack DP (2018) Atmospheric Things: On the
Allure of Elemental Envelopment. Durham, NC: Duke

University Press.

McNeill D (2019) Volumetric urbanism: the production
and extraction of Singaporean territory. Environment
and Planning A 51: 849-868.

Melo Zurita ML and Munro PG (2019) Voluminous ter-
ritorialisation: historical contestations over the Yuca-
tan peninsula’s subterranean waterscape. Geoforum
102: 38-47.

Merriman P and Peters K (2017) Military mobilities in an
age of global war, 1870-1945. Journal of Historical
Geography 58: 53—60.

Merriman P, Peters K, Adey P, et al. (2017) Interventions
on military mobilities. Political Geography 56: 44-52.

Minar J and Evans IS (2008) Elementary forms for land
surface segmentation: the theoretical basis for terrain
analysis and geomorphological mapping. Geomor-
phology 95: 236-259.

Minca C and Rowan R (2016) Schmitt and Space. Lon-
don: Routledge.

Mitchell CW (1991) Terrain Evaluation: An Introductory
Handbook to the History, Principles, and Methods of
Practical Terrain Assessment. 2nd edn. Harlow: Long-
man Scientific & Technical.

Mitchell T (2002) Rule of Experts: Egypt, Techno-
Politics, Modernity. Princeton, NJ: Princeton Univer-
sity Press.

Moore DS (2005) Suffering for Territory: Race, Place and
Power in Zimbabwe. Durham, NC: Duke University
Press.

Morrish WR (1996) Civilizing Terrain: Mountains,
Mounds and Mesas. San Francisco: William Stout
Publishers.

Mubi Brighenti A and Kérrholm M (eds) 2018 Urban
Walls: Political and Cultural Meanings of Vertical
Structures and Surfaces. London: Routledge.

Mukerji C (1997) Territorial Ambitions and the Gardens
of Versailles. Cambridge: Cambridge University
Press.

Mukerji C (2009) Impossible Engineering: Technology
and Territoriality on the Canal du Midi. Princeton,
NIJ: Princeton University Press.

Parent C and Virilio P (1996) The Function of the
Oblique: The Architecture of Claude Parent and Paul
Virilio, 1963-1969 (Johnston P, Trans.). London:
Architectural Association.

Peters K, Steinberg P and Stratford E (eds) (2018) Terri-
tory beyond Terra. Lanham, MD: Rowman & Little-
field International.

Peters K and Turner J (2018) Unlock the volume: towards
a politics of capacity. Antipode 50(4): 1037-1056.
Pike RJ (1995) Geomorphometry — progress, practice, and
prospect. Zeitschrift fiir Geomorphologie, Supple-

mentband 101: 221-238.

Pike RJ, Evans IS and Hengl T (2009) Geomorphometry:
a brief guide. In: Hengl T and Reuter HI (eds) Geo-
morphometry: Concepts, Software, Applications.
Amsterdam: Elsevier, pp. 3-30.

Protevi J (2013) Life, War, Earth: Deleuze and the
Sciences. Minneapolis, MN: University of Minnesota
Press.

Protevi J (2019) Edges of the State. Minneapolis, MN:
University of Minnesota Press.

Pugliese J (2010) Biometrics: Bodies, Technologies, Bio-
politics. London: Routledge.

Rankin W (2016) After the Map: Cartography, Naviga-
tion, and the Transformation of Territory in the



Elden

19

Twentieth Century. Chicago, IL: University of Chi-
cago Press.

Razac O (2009) Histoire politique du barbelé. Paris:
Flammarion.

Rech M, Bos D, Jenkings KN, et al. (2015) Geography,
military geography, and critical military studies. Crit-
ical Military Studies 1(1): 47-60.

Rose EPF and Nathanail CP (eds) (2000) Geology and
Warfare: Examples of the Influence of Terrain and
Geologists on Military Operations. Bath: The Geolo-
gical Society.

Rose EPF, Ehlem J and Lawrence UL (2019) Military use
of geologists and geology: a historical overview and
introduction. In: Rose EPF, Ehlem J and Lawrence UL
(eds) 2019 Military Aspects of Geology: Fortification,
Excavation and Terrain Evaluation. London: The
Geological Survey of London, pp. 1-29.

Rose EPF, Ehlem J and Lawrence UL (eds) (2019) Mili-
tary Aspects of Geology: Fortification, Excavation
and Terrain Evaluation. London: The Geological Sur-
vey of London.

Rudwick MIS (2005) Bursting the Limits of Time: The
Reconstruction of Geohistory in the Age of Revolution.
Chicago, IL: University of Chicago Press.

Rudwick MIJS (2014) Earth’s Deep History: How it was
Discovered and Why it Matters. Chicago, IL: Univer-
sity of Chicago Press.

Sammler KG (2019) The rising politics of sea level: demar-
cating territory in a vertically relative world. Territory,
Politics, Governance. Epub ahead of print 30 June
2019. DOI: 10.1080/21622671.2019.1632219.

Sanjuan CO (ed) (2019) Landscape as Territory: A Car-
tographic Design Project. Barcelona: Actar.

Scott JC (2009) The Art of Not Being Governed: An Anar-
chist History of Upland Southeast Asia. New Haven:
Yale University Press.

Scott JC (2017) Against the Grain: A Deep History of the
Earliest States. New Haven: Yale University Press.
Sigler T (2014) Panama as palimpsest: the reformulation
of the transit corridor in a global economy. Interna-
tional Journal of Urban and Regional Research 38(3):

886-902.

Sloterdijk P (1998-2004) Sphdren, three Volumes Frank-
furt am Main: Suhrkamp.

Sloterdijk P (2011) Bubbles: Spheres Volume I: Micro-
spherology (Hoban W, Trans.). Los Angeles, CA:
Semiotext(e).

Sloterdijk P (2014) Globes: Spheres Volume 1I: Macro-
spherology (Hoban W, Trans.). Los Angeles, CA:
Semiotext(e).

Sloterdijk P (2016) Foam: Spheres Volume III: Plural
Sspherology (Hoban W, Trans.). Los Angele, CA:
Semiotext(e).

Squire V (2014a) Desert ‘trash’: posthumanism, border
struggles, and humanitarian politics. Political Geogra-
phy 38: 11-21.

Squire V (2014b) Reshaping critical geopolitics? the
materialist challenge. Review of International Studies
41(1): 139-159.

Squire V (2015) Acts of desertion: abandonment and
renouncement at the Sonoran Borderzone. Antipode
47(2): 500-516.

Squire R (2016a) Rock, water, air and fire: foregrounding
the elements in the gibraltar-spain dispute. Environment
and Planning: Society and Space 34(3): 545-563.

Squire R (2016b) Immersive terrain: the US navy, Sealab
and cold war undersea geopolitics. Area 48(3):
332-338.

Squire R (2017a) ‘Do you dive?’: methodological consid-
erations for engaging with volume. Geography Com-
pass 11(7): e12319.

Squire R (2017b) ‘The Last of the Earth’s Frontiers’:
Sealab, the Aquanaut, and the US Navy'’s battle
against the sub-marine. Unpublished PhD Thesis,
Royal Holloway, University of London, UK.

Squire R and Dodds K (2020) Introduction to the special
issue: subterranean geopolitics. Geopolitics 25(1):
4-16.

Steeds L (2019) Earth, property, territory: the birth of an
economic conception of land. Unpublished PhD The-
sis, University of Warwick, UK.

Steinberg P and Peters K (2015) Wet ontologies, fluid
spaces: giving depth to volume through oceanic think-
ing. Environment and Planning D: Society and Space
33(2): 247-264.

Tily R (2017) Space, research objects, and interdiscipli-
narity in geomorphological inquiry. Unpublished PhD
Thesis, University of Oxford, UK.

Tily R (2019) Genealogies of Geomorphological tech-
niques. In: Bobbette A and Donovan A (eds) Political
Geology: Active Stratigraphies and the Making of Life.
London: Palgrave Macmillan, pp. 37-69.

Thornton P (2015) The meaning of light: seeing and being on
the battlefield. Cultural Geographies 22(4): 567-583.



20

Dialogues in Human Geography XX(X)

Turner J and Peters K (2017) Rethinking mobility in
criminology: beyond horizontal mobilities of pris-
oner transportation. Punishment and Society 19(1):
96-114.

Uhlmann NE (2019) Abolish ICE. New York, NY: OR
Books.

Usher M (2019) Conduct of conduits: engineering, desire
and government through the enclosure and exposure of
urban water. International Journal of Urban and
Regional Research 42(2): 315-333.

Vaughan-Williams N (2015) Europe’s Border Crisis:
Biopolitical Security and Beyond. Oxford: Oxford
University Press.

Virilio P (1993 [1976]) L’insécurité du territoire. 2nd
edn. Paris: Galilée.

Virilio P (2008 [1975]) Bunker Archaeology. Princeton,
NI: Princeton University Press.

Weizman E (2007) Hollow Land: Israel’s Architecture of
Occupation. London: Verso.

Wilson JP and Gallant JC (2000) Terrain Analysis: Prin-
ciples and Applications. New York, NY: Wiley.

Wilson M (2017) New Lines: Critical GIS and the Trouble
of the Map. Minneapolis, MN: University of Minne-
sota Press.

Winters HA (with Galloway Jr G, Reynolds WJ and
Rhyne DW) (1998) Battling the Elements: Weather

and Terrain in the Conduct of War. Baltimore, MD:
The Johns Hopkins University Press.

Woodward R (2004) Military Geographies. Oxford:
Wiley-Blackwell.

Woodward R (2005) From military geography to mili-
tarism’s geographies: disciplinary engagements
with the geographies of militarism and military
activities. Progress in Human Geography 29(6):
718-740.

Woodward R (2013) Military landscapes: agendas and
approaches for future research. Progress in Human
Geography 38(1): 40-61.

Woodward R (2017) Military geography. In: Richardson
D, Castree N, Goodchild MF, Kobayashi A, Liu W and
Marston RA (eds) The International Encyclopedia of
Geography. Hoboken, NJ: Wiley-Blackwell, pp. 1-7.

Yusoff K (2013) Geologic life: prehistory, climate,
futures in the Anthropocene. Environment and Plan-
ning D: Society and Space 31(5): 779-795.

Yusoff K (2017) Geosocial strata. Theory, Culture &
Society 34(2-3): 105-127.

Yusoft K (2018) A Billion Black Anthropocenes or None.
Minneapolis, MN: University of Minnesota Press.
Zalasiewicz J (2008) The Earth After Us: What Legacy
Will Humans Leave in the Rocks. Oxford: Oxford Uni-

versity Press.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


