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Abstract: In this essay we examine the case of Kivalina, Alaska, twice threatened with
destruction, in order to understand the importance of the specifically geological concept
of the Anthropocene. We argue that the Anthropocene is best understood as part of what
Neil Smith called a “tight dialectic” between the history of geography (the production of
environmental knowledge) and historical geography (the production of nature and
space) as this dialectic is played out within capitalist modes of production. We focus on
the relationship between contemporary geo-engineering and both intentional and unin-
tentional geographical engineering, to make the basic argument that humans have no
choice but to produce nature—to engineer environments. The only question is how we
shall do so.
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Kivalina, Alaska is threatened with annihilation for a second time. Reasonable pre-
dictions suggest that this small Inupiat village perched on a barrier island south of
Point Hope in the Chukchi Sea will be destroyed by rising seas and increased expo-
sure to storm surges before 2050—a victim of amplified Arctic warming (see
Figure 1). To forestall this perhaps inevitable fate, the US Army Corps of Engineers
has proposed building a big sea wall. The ultimate solution, however, will be one
granted to a near neighbor of Kivalina—Newtok, suffering a similar death by drown-
ing—but more typically reserved for small island atolls, low-lying Indian Ocean
nation-archipelagos, and towns or regions faced with massive environmental ca-
lamity (like Chernobyl or Fukushima): relocation. Within a short decade or two,
the people of Kivalina will be forced off their land, their ways of life permanently
disrupted. The people of Kivalina have accepted their fate, but so far their move
has been stalled by a dispute with the same Corps of Engineers over the best place
to relocate and the basic question of who will pay.
The Corps seawall plan (which all admit is a temporary solution) is, of course, the

kind of engineering solution to “natural” threats practiced all over the world to pre-
serve and protect human populations. It is a kind of engineering, or to use a current
term, geoengineering, that, except when it fails (as in New Orleans during
Hurricane Katrina) we tend to take for granted.1 Yet, the threat of storm erosion at
Kivalina—like the devastation of New Orleans—can hardly be considered “natural”
in this context (cf Smith 2006). Environmental processes that are habitually
approached with geoengineering solutions (of greater or lesser size, scope, and

Antipode Vol. 49 No. S1 2017 ISSN 0066-4812, pp. 75–93 doi: 10.1111/anti.12188
© 2015 The Author. Antipode © 2015 Antipode Foundation Ltd.

Antipode THE REVOLUTIONARY IMPERATIVE:  
ENGAGING THE WORK OF NEIL SMITH



complexity) include coastal inundation, intensified drought, longer-lasting and
deadly heatwaves, and crop losses due to invasive species and pests. Walls are built,
canals are dug, soils are amended, plants are genetically modified, clouds are
seeded, giant piles of snow are stored over the summer months, rivers are dredged
(or not), oceans are “fertilized”, power plants are built to supply electricity to ever-
greater numbers of air conditioning units, coal is dug, shale is fracked, and oil wells
are sunk into deeper and deeper seas. Geoengineering makes the earth habitable
for humans (and always has): geoengineering simultaneously amplifies the threat
from “nature” (and always has). The question is not whether we produce nature,
but how, under what conditions, and to what, decidedly uneven effects (Smith
1990). Kivalina’s immanent destruction from melting permafrost and increased
(and “out of season”) storm surges is a result of the human production of nature,
especially in its capitalist and industrial form. Its erasure is an unintended conse-
quence of the “Great Acceleration”2 of the capitalist mode of production. This
acceleration of human impacts is at the heart of what geologists want to dub
The Anthropocene: an epoch defined by a human production of nature which
has created deep and lasting environmental shocks and transformations now
evident in the geologic record. As Neil Smith (1990) stressed, the production of
nature in no way necessarily implies its control (cf Preston 2014).
The first time Kivalina faced its annihilation was in 1958 when Dr Edward Teller

and various associates from the Atomic Energy Commission and its Livermore Lab-
oratory came to Alaska to announce plans to produce a new nature on a grand and
impressive scale. Modern science had in its pocket, Teller claimed, a new tool that
would allow geoengineering as it had never been done before: instantly and
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Figure 1: Kivalina, Alaska. A sea wall constructed by the North West Arctic Borough in
2006 is visible in the photograph (source: USACE 2007: Figure 4; photo by Jim Kulas, NANA
Corp, 2006)
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massively. To show what he meant, he and his fellow atomic scientists, whom the
writer Dan O’Neill (1994) later dubbed the “Firecracker Boys”, proposed to blast
an instant harbor in the tundra at Cape Thompson not far from Kivalina (see
Figure 1). Designated “Project Chariot”, itself part of the much larger Project Plow-
share, a wide-ranging scheme for the “peaceful uses of nuclear bombs”, the Fire-
cracker Boys said the blasts at Cape Thompson would create a fully navigable
harbor in just a second or two, opening up all manner of economic opportunities
in this heretofore rather isolated part of the globe. Reflecting on the grandiosity of
their visions, the Livermore scientists saw Project Chariot as the beginning of an
era of what they called “geographical engineering”: not just engineering on the
scale of sea walls built with dynamite and bulldozers, but engineering on a geo-
graphical scale—the instant rearrangement of whole landscapes through the con-
trolled splitting of atoms. In the process, as it quickly became clear to villagers in
Kivalina and nearby Point Hope, both villages would be destroyed, not directly by
the blasts but through the irradiation of the landscape and thus the destruction of
the ecosystem upon which their livelihoods depended.3

By examining the similarities of fate for Kivalina today as it is threatened by the
sea, and 50 years ago when it was threatened by the Firecracker Boys, it becomes
obvious that geographical engineering, conducted at a variety of scales, is both pre-
meditated (as with building sea walls and blasting harbors) and not (as with the
carbon-burning-induced warming that leads to the need for sea walls), but that
both are now intimately linked to a particularly capitalist production of nature. If,
as many argue, we truly live in a new geological era called the Anthropocene, the
true meaning and importance of that designation, much less the creation of an
Anthropocene worth living in, will elude us, with catastrophic effect for humanity
unless we face up to the fact that it is the mode of production that matters. Until
we confront capitalism (as a specific but not inevitable mode of production) as in-
ternal to the production of nature—rather than conceive the problem as an exter-
nally acting force called “human activity”—there will be little chance of producing
nature we can live in, literally.4

Kivalina and the Engineering of Geography
An isolated strip of land extending into the Chukchi Sea, Kivalina is perched on an
8-mile barrier island underlain by permafrost. Until recently, it was swaddled in a
sea-ice blanket, a natural protection from wild Arctic storms and tempestuous seas.
The ice is melting—rapidly. The Chukchi Sea has lost 26% of its ice per decade
between 1979 and 2006.5 Landfast ice, the storm buffer, attached to the shore as
opposed to free-moving, has decreased by almost 20% since 1976.6 The fury of
intense Arctic depressions now pummels the permafrost, melting the substrate
and gouging sediments from the barrier. Several times over the last decade resi-
dents have been forced to evacuate to higher ground as severe storms approached.
Winter storms in 2004 and 2005, eroded 70–80 ft of the seafront, and threatened
the village school (USACE 2006). In September 2012, the new school year was de-
layed by two weeks as a result of storm damage. Arctic sea ice loss is only one of
many manifestations of anthropogenic global warming. The Intergovernmental
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Panel on Climate Change (Hartmann et al. 2013) states that more than half of the
observed 0.6°C increase in global temperatures since 1950 is attributable to anthro-
pogenic emissions of greenhouse gases. This seemingly inconsequential global
average disguises the polar amplification of warming in high latitudes, regions that
have experienced as much as 2.5°C of warming over the last century (Hartmann
et al. 2013).7 For Kivalina residents, a second, but related, insult is the enhanced
storminess of the Chukchi Sea and Arctic basin.8 Meanwhile, their homeland slumps
along with the melting permafrost.
These threats have long been recognized by the people of Kivalina. As early as

1992 they voted to relocate the village in the face of rapid coastal erosion, and
the consequent disappearance of living space. The federal government authorized
a GAO report and an Army Corps of Engineers analysis to examine potential reloca-
tion scenarios. In the meantime, the Corps has invested in shoreline protection,
reconstructing 3100 ft of revetments, providing emergency sandbagging, and
designing the proposed 900 ft seawall. By Corps estimates, these structures will
extend the life of the island another 15 years; without them the island will be unin-
habitable as early as 2025 (USACE 2006). Section 117 of the Corps’ Expedited
Erosion Control Project (PL108-447) makes clear the danger: “If expedited action
is not taken to control erosion of the beaches at Kivalina, the school, teachers hous-
ing, tank farm, and other vital infrastructure could be lost to the Chukchi Sea during
future storm events” (USACE 2007:2). If the mounting increase of anthropogenic
global temperatures has been gradual (until recently, perhaps), there will likely
be nothing gradual about the destruction of Kivalina. As the Corps rather starkly
explain: “The relocation effort is now critical to the survival of the community”
(USACE 2006).
However, Kivalina residents have objected to the Corps’ proposed sites for reloca-

tion. Because of that, and a lack of the needed $154.9 million to move to the
islanders’ preferred inland site of Tatchim Isua, matters are at an impasse. Villagers
are increasingly viewing themselves as victims of climate change and think that the
federal government should pay (Los Angeles Times 2007). But they are not relying
on it to do so. Instead, angered by the glacial pace of action related to relocation,
villagers launched a lawsuit against energy companies arguing that global
warming, and thus the impending destruction of their village, is a result of their ac-
tivities. Twenty-four energy companies were named in the 2008 suit and its appeal
to the Ninth Circuit Court in 2009. Those companies included oil giants such as
ExxonMobil, BP, Chevron, and Royal Dutch Shell, as well as utility and energy com-
panies such as American Electric Power Company, Inc, and Duke Energy Corpora-
tion. Although the suit did not itemize specific monetary compensation, it did
stipulate that the estimated costs for relocating Kivalina ranged between $95 and
$400 million. The villagers’ case rested on the claim that the oil companies created
a public nuisance: the emission of greenhouse gases amounted to a “substantial
and unreasonable interference with public rights …” (US Court of Appeals, 9th Cir-
cuit, 90–17490). Kivalina contended that the emitted greenhouse gases crossed
state boundaries. Their claim, they argued, was thus indistinguishable from any
number of environmental contamination suits filed under federal law and widely
applied in transboundary pollution cases.9 The Appeals court disagreed and
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dismissed the villagers’ suit. The justices contended that the plaintiffs in the con-
tamination cases had been able to show a clear and direct infringement of federal
regulations under the Clean Water or Clean Air Acts. In Kivalina v ExxonMobil, by
contrast, the plaintiffs were unable to show any direct culpability on the part of
the energy companies for the cause of warming in general, nor any specific viola-
tion of federal regulations in particular.10 Further arguments by the Court included:
Kivalina was not within geographic proximity of the defendants’ alleged produc-
tion of greenhouse gases; the defendants were only a few of countless emitters of
greenhouse gases, thus their contribution was inestimable; and global warming is
a controversial issue that stands outside the jurisdiction of the judiciary. In other
words, Kivalina’s real opponent is climate change, a thing apart from humanity,11

and an entity with no legal status. Since only as little as 3% of climate change can
be attributed to the specific energy companies named in Kivalina’s suit, that victims
of that 3% are located in geographically disparate and varied locales, not just in
Kivalina, and that climate change is non-linear with no specific cause and effect to
guide a non-expert court, the problem detailed in the suit was deemed by the Court
to be “… a systemic phenomenon that is intractable to anything but a systemic po-
litical solution …” (Tribe et al. 2010). Whether a political solution will emerge in
time to prevent Kivalina from being washed off the map by climate change seems
doubtful.

Project Chariot and Geographical Engineering
Fifty years earlier, however, “political solutions” did save Kivalina when it was
threatened the first time by an experiment in geographical engineering. Teller
was full of bluster when he came to Alaska in 1958 to sell the state on Project Char-
iot, suggesting that such were his lab’s powers that if Alaskans wanted a harbor
blasted in the shape of a polar bear, they would be happy to oblige.12 If an instant
harbor at Cape Thompson seemed unlikely, Teller had an answer: a northern har-
bor would allow fuller exploitation of coal in the Brooks Range to the east. Linked
by a new rail line, the new harbor would provide America with access to massive
reserves of mineral wealth to fire its fossil fuel-based economy. In-house studies,
however, showed this plan was not economically feasible and the AEC quickly de-
clared that Project Chariot was to be an experiment, proving the worth of the tech-
nology. In fact, as Scott Kirsch (2005:47–48) has shown, Cape Thompson had been
selected in the first place because Livermore scientists considered it to be sufficiently
remote; they knew that there was going to be no way to contain the fallout from
the four 20 kt and one 220 kt bombs13 they planned to detonate in a “row
charge.”14

Nonetheless, Teller’s plans generated a great deal of excitement, with newspa-
pers editorializing in favor of the blasts and lauding Alaska’s frontier position not
only on the edge of the American empire as it became the country’s 49th state in
1959, but also on the edge of modern science’s impressive ability to shape nature
in the interests of “Man”, a sensibility Teller was only too happy to capitalize on
(Kirsch and Mitchell 1998). If, at the end of the 1950s, some scholars were begin-
ning to wonder about the cumulative effects of humans’ drive to transform the face
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of the earth (eg Thomas 1956; Verdansky 2007), the Livermore scientists exhibited
few such qualms. For them, there was a direct “correlation between excavation and
the development of civilizations”: the ability to move earth efficiently—to engineer
geography—was “the measure of man” (Sanders 1962:23, quoted in Kirsch and
Mitchell 1998:104).
As the rationale for the Cape Thompson harbor shifted (from economically viable

coal-port to an experiment to prove the feasibility of geographical engineering) so
too did the politics of knowledge surrounding the project. Point Hope and Kivalina
residents, together with a handful of University of Alaska biologists, zoologists, an-
thropologists, and a disillusioned geography PhD dropout from McGill University
named Don Foote, figured out that Project Chariot would destroy the region, irradi-
ating food sources and making a vast area—central to Inupiat hunting patterns—a
no-go zone. This was hard-won knowledge.15 Despite its designation as “an exper-
iment”, the scientists noted that no “pre-detonation” studies were planned;
indeed, much of the needed scientific understanding of the region was not part
of the “experiment”. Without baseline studies upon which the effects of the blasts
could be measured, how could this be an “experiment”? The scientists fought hard
to develop and get support for a wide-ranging suite of bioenvironmental investiga-
tions ranging from geological surveys to human ecological studies. The AEC finally
relented under pressure, and formed The Project Chariot Environmental Studies
Committee under the auspices of the Atomic Energy Commission. Evidently ambiv-
alent over the value of the bioenvironmental research, the Committee seemed de-
termined to produce its own geographic knowledge, and certainly to dismiss the
scientists whose fieldwork they sponsored. Within a year, and before even the first
round of preliminary studies had been completed, the head of the Committee an-
nounced that studies had “produced no evidence that the detonation would dam-
age Eskimos’ relationship to their environment and livelihood” (Davies 1960). The
scientists’ efforts were consistently undermined by the AEC through termination of
contracts, removal of funds, axing of specific (and important) studies, and ulti-
mately the firing and blackballing of dissident scientists. In response, the scientists,
Foote, and the affected Inupiat communities worked to publicize what they were
coming to understand as the very real dangers of Project Chariot (and Project
Plowshare more generally) to the environment and peoples of the Cape Thompson
region.
Organizing against the Project and fighting internally to assure their scientific

work was properly conducted consumed Foote and the Alaska scientists, but in
the end they managed two major achievements. First, despite all the difficulties,
they conducted a large number of ground-breaking studies of the Arctic, eventually
published as the mammoth tome, The Environment of the Cape Thompson Region
(Wilimovsky and Wolfe 1966), which was both a model for soon-to-be-mandated
federal Environmental Impact Statements, and a model of thorough, deep, original
bioenvironmental research that still serves as a baseline for cold regions research.16

Second, and of course far more important, they helped scuttle Project Chariot.17

Other than releasing some radioactive “tracer” elements into the Cape Thompson
soils (which persist to this day) and tearing up the tundra with all-terrain vehicles,
the AEC failed in its plans to radically engineer Alaska’s geography. All it eventually

80 Antipode

© 2015 The Author. Antipode © 2015 Antipode Foundation Ltd.



managed, instead, was to retreat to the confines of the Nevada Test Site and blast a
big crater there in its only true test of Plowshare engineering principles (Kirsch
2005).
Politics intervened: the growing alarm over unfettered proliferation of nuclear

weapons led to the Partial Test Ban Treaty of 1963. From this point on, only
underground testing was permitted, and so Project Sedan, Plowshare’s one
above-ground blast, conducted at the Test Site on 6 July 1962, is recorded in the
uppermost film of a worldwide geologic marker. The Sedan blast ejected 10 million
tons of earth and created a crater 1200 ft wide and 320 ft deep. Its dust cloud forced
the evacuation of nearby ranches and required that Ely, Nevada, 200 miles away,
turn its streetlights on in the mid-afternoon (Kirsch and Mitchell 1998:128). Though
the cloud, which was 50% larger than the Test site scientists had predicted, “lost its
identity” “somewhere over Utah” (US AEC 1962, quoted in Kirsch 2005:126),
radioactive tracers circled the globe, where they joined a growing deposit of
humanly produced radioactive elements.

The Anthropocene and the Capitalist Production of
Nature
Despite not leaving the geographic imprint initially intended, the politics surround-
ing Project Chariot did leave a permanent geologic record. Caesium 137 (Cs-137), a
byproduct of above ground and near-surface nuclear explosions, is a stratigraphic
marker par excellence, a singular spike in the sedimentary column, marking the
pulse of nuclear madness that lasted from 1945 to 1963.18 If the new geological
age we live in is the Anthropocene (Crutzen and Stoermer 2000)—the age of
humans—then what better way than to delineate that point in geologic time than
with the Cs-137 “Golden Spike” to which Sedan contributed a top-most layer: in-
controvertible evidence of humanity’s taste for geoengineering nature, a predilec-
tion so omnipresent as to be recorded in the geologic record?19 In fact,
statigraphically, the Cs-137 line in ice and sediment cores looks a lot like the layer
of iridium that separates the Cretaceous from the Tertiary, the fallout from the mas-
sive meteor collision considered responsible for the dinosaurs’ demise. But if the
iridium layer provides evidence of a cataclysmic event emanating from precincts ex-
ternal to the earth system, the Cs-137 spike is evidence of an internally produced
(near) cataclysm. The Cs-137 spike is a direct consequence of the politics of the nu-
clear age (just as the erasure of Kivalina from the geological record, will be an indi-
rect but undeniable consequence of the politics of climate change). No matter how
humanity seeks to ensure its survival through geoengineering then, the by-
products are manifest and disturbing.
The scientific community, typically reticent behind its ideological veneer of objec-

tivity (see Robbins and Moore 2012 for a diagnosis), has become more political in
the last decades, a ground-swell perhaps heralded by James Hansen’s 1988 climate
change testimony to the US Energy Commission: “The greenhouse effect has been
detected, and it is changing our climate now”. This awareness is driving the effort to
introduce the Anthropocene as a new geologic epoch that establishes without
doubt that “human activities have become so pervasive and profound that they
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rival the great forces of Nature…” (Steffen et al. 2011:614). But renaming an entire
geologic epoch, in our own image no less, is in itself a representation of the dialectic
between humans and nature, and what’s more, it’s a political statement. Advocates
of this eponymous epoch are driven by the need to do something to slow down the
“Great Acceleration” (Steffen et al. 2007) of humanity’s pillage of natural resources
to fuel our economy. As dawning awareness of the geographic and temporal scales
of these terrestrial transformations imbues us with a degree of fear, or perhaps even
notions of a “cosmic destruction of the Earth itself” (Davis 2011), proposals to reas-
sert humans as “Stewards of the Earth System” abound (eg Steffen et al. 2011).
But what does this mean? How do we manage the Earth unless we are separate

from it? As the Cs-137 geologic marker and the disappearance of Kivalina illustrate,
decisions made, politics played, science conducted, and laws debated, are evidence
that the best laid geographic engineering plans have multiple, diverse and unin-
tended consequences that mobilize political action and reaction. Engineering is
about control—the control of nature. But these two assaults on Kivalina and Point
Hope show that as much as we engineer geography we cannot really be geograph-
ical engineers. Nor, for the same reason, can we in any simple sense be environ-
mental stewards. We are internal to nature, but through geographical
engineering, and through environmental stewardship, we see ourselves as outside
nature. In this view (which many of the arguments about the Anthropocene unwit-
tingly reproduce), nature is not something produced, but instead something acted
on.20

Long ago, Neil Smith (2008; Smith and O’Keefe 1980) showed that the ideolog-
ical duality of nature—that it is both external to and incorporates humanity—was
fateful, fateful because it had no way to admit that nature was produced and there-
fore had no way to critically examine the relations of production that undergirded
the processes of production. The notion of the Golden Spike can seem to suggest
some cataclysmic moment—exploding meteors or bombs—radically remaking na-
ture, the map, the world. Had Project Chariot gone forward, the effects would have
been cataclysmic for Point Hope and Kivalina. But the current threat to Kivalina is
something else, something slower, vaster, and more insidious: humanity’s internal
production of nature, its slow, steady, if decidedly uneven, total reorientation of the
world’s ecosystems.21 To wit: some scientists have pushed back the starting point
of the Anthropocene to the earliest instance of humanity’s production of nature
(the domestication of crops and land clearing that noticeably altered earth’s bio-
geochemical cycles and atmospheric composition) more than 10,000 years ago
(Montgomery 2007; Ruddiman 2003).22 In this view humans might be part of na-
ture, but over time instead of existing within nature, changing modes of production
and changing relations with nature have rendered humanity a destructive force on
a par with a meteor collision. Has humanity through its geoengineering created as
its end, the end of nature—despoiling the stone book of nature, smudging some
pages of the geologic record with the soot of our fires, ripping though others with
our earthmovers, dynamite, and massive drill-bits, erasing our own history in an
attempt to eviscerate all of “value” from the planet?23

Yet this metaphor does not quite work either. All species—from protozoa to bea-
vers to conifers—produce ecosystems that allow them to survive. Humanity is
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unexceptional in this respect. What sets humanity apart is that its modes of produc-
tion of its ecosystems—its modes of production of nature—are historical; humans
are, however incompletely, conscious of the production of nature and through this
consciousness can seek to direct that production. But it is more than just conscious-
ness; it is historical practice itself. In capitalism the driving practice is the conversion
of use-value into exchange-value in order to realize Value. As Smith and O’Keefe
(1980:35) noted, Isaiah Bowman made it clear early in the twentieth century that
this practice was no more than commonsense: “… this exchange-value relation with
nature was intuitively recognized and unwittingly encapsulated by that great impe-
rial geographer, Isaiah Bowman who declared that human beings ‘cannot move
mountains’—not, that is, without first ‘floating a bond issue’.” Turning such com-
monsense into a focus for analysis, as well as to make a bid to overcome the
universal-external dualism, David Harvey (2014) has suggested that capitalism,
and indeed any mode of production, should be understood as ecosystem, not
something acting on ecosystems. Flows of matter and energy continually rework
landscapes. Humans participate in a conscious manner to rework those flows via
the manipulation of the flows of capital: the Livermore scientists complained of
the limitations imposed on their project by budgetary constraints; and Kivalina’s
fate is held in the balance through lack of funding. Capital does not work externally
on ecosystems but is centrally internal to them. Money is an ineluctable constituent
of ecosystem dynamics.24

This is not how earth system scientists typically understand things. Consider a
widely used NASA diagram that models the “Physical Climate System” (see
Figure 2), published the same year that James Hansen testified before Congress that
global warming was real and it was attributable to human activity. The diagram is a
simplified set of complex and dynamic flows of energy and matter through the

Figure 2: Example of the diagram proposed by the Bretherton Committee in 1988, and
adopted by NASA, to illustrate the Earth System (redrawn here by Joe Stoll, Department of
Geography, Syracuse University)
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atmosphere and biosphere, and their embedded flows and cycles of water and nu-
trients. Chemical transformations, energy, and more, are all accounted for. But hu-
manity is one box on one side of the diagram, labelled “human activity”. Although
this is connected to earth systems via outputs of CO2 and pollutants and impacts on
land use, symbolically it has a position no more (or no less) than the box labelled
“external forcing”, save for the one arrow entering “human activity”—that of cli-
mate change. In other words human activity is seen as an object, an entity, a thing
with no conscious, political motive; human activity is merely another set of linkages
to nature, unthinking, random in the way that the sun will shine, or a meteor might
fall. That arrow flowing into the box of human activity implies that humans may re-
spond to climate change through adaptation, relocation, or geographical engineer-
ing, but this is once again seen as no more than nature determining the fate of
humanity (cf Smith 2008).
But this diagram would not exist without politics: it is a political statement. It rep-

resents the outcome of NASA, James Hansen, and Washington’s struggle to deter-
mine exactly what science is “allowed” to say. Hansen has battled for several
decades for the right of scientists to be heard. He has been consistently muzzled
when attempting to communicate the scientific knowledge on climate change to
the public. Not only did a Bush administration political appointee doctor NASA
reports in ways that “reduced, marginalized, or mischaracterized climate change
science made available to the general public”, but Hansen has claimed that his
work has been censored, and that even he himself has allegedly been threatened
with “dire consequences” if he continued to publicize the fact that each year’s
global annual average temperature was consistently breaking all prior records
(NASA 2008). Here science is political in a narrow sense: it is partisan and aimed
towards legitimating particular (in this case, corporate) interests. Yet, the state
machinery operates in ways to create, legitimate, fight, or reproduce other, no less
political modes of knowing. In response to the political attacks on NASA’s Hansen,
Sherwood Boehlert, the Chairman of the House of Representative’s Science
Committee at the time pointed out that: “Political figures ought to be reviewing their
public statements tomake sure they are consistent with the best of science. Scientists
should not be reviewing their statements to make sure they are consistent with
current political orthodoxy” (quoted in Gumbel 2006).25 But the sort of “political
solution” hinted at for Kivalina by the Ninth Circuit Court of Appeals is much broader
than the kind of politics we’ve just been discussing: the Court seems to be saying
that politics—that the workings of the state and therefore also of the political
economy—have to be reimagined and remade, that to “save” Kivalina there must
be a massive reorientation in how we produce nature. In such a task, NASA’s
politically compromised diagram of the earth system, with “human activity” boxed
off andmarginalized, understood as something affected by climate change (not vice
versa), must be redrawn.
A better model would need to show how capital accumulation is itself a positive

feedback loop within the earth-system. In the same way that we observe polar am-
plification due to enhanced sea ice melt creating more warming, and therefore
more sea ice melt, so too, as Marx and all bourgeois economists will readily admit,
capitalism must grow. Systemically, it requires the steady accumulation not of
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capital but of more capital, accomplished through more production, and more use
of energy and of matter. The gold standard, as Harvey (2010:27) notes, is that a
“healthy capitalist economy, in which most capitalists make a reasonable profit, ex-
pands at 3 per cent per annum”. Like the fluctuating, staggered increase in Arctic
temperatures, the growth of capitalism is not a smooth curve; it is beset by crises,
negative feedbacks that momentarily stop or reverse its long-term inexorable trend.
The real, historical rate of growth has thus instead been closer to 2.2%. Even at that
lower rate, the size of the capitalist economy doubles about every 30 years: some-
thing like twice as much stuff has to be produced, twice as much consumed, and
twice as much surplus reabsorbed into the system. This is a fundamentally geo-
graphical—world changing—dynamic. Increasingly vaster areas of the earth’s sur-
face must be remade “in capital’s image”, more of its substrata mined and put to
use, and more of its oceans and atmosphere become repositories of the byproducts
of production and consumption. “[T]here is nothing unnatural about species, in-
cluding ours, modifying their environment in ways that are conducive to their
own reproduction”, as Harvey (2010:85) reiterates. But there is nothing necessarily
“natural” about a mode of production that demands constant growth and “repro-
duction on an expanded scale” (Marx 1987). In this sense, to label modes of pro-
duction and their associated ways of life as “human activity”, placing them on
one side of the diagram is simply inadequate.26 It suggests a mode of knowledge
unsuitable to the task of understanding the ways in which the era we live in is the
Anthropocene.
Of course, not all modes of production are driven by exchange value and there-

fore financial capital; and not all modes of knowing are so abstracted from the
worlds that give rise to them. Don Foote’s studies of the human ecology of Point
Hope showed how Inupiat villagers produced the nature that sustained them. Per-
haps a better term might be “co-produced” nature: Inupiat lifeways and relations
with the ecosystem had coevolved over thousands of years, even as they were in
flux. The introduction of gasoline motors for their boats and skimobiles as partial re-
placement of dogsleds, for example, reworked nature and the villagers’ life, creat-
ing new stresses in some areas and alleviating others. But the irradiation of the
landscape was going to radically transform the flows that defined the Cape
Thompson ecology: canned food would have to replace hunted or fished food in
what was a heavily meat-based diet (Foote 1966). Inupiat villagers in Kivalina and
Point Hopewould be brought more tightly within the grip of commodity production,
dependent upon wage labor and thus tied to the capitalist mode of production.
In the end, flows of capital were diverted away from grand plans to reshape the

geographical landscape with nuclear bombs. Project Plowshare’s eventual death
came through de-funding (Kirsch 2005); bond issues were not directed towards
“moving mountains” or blasting harbors. They have not, however, been similarly
diverted from digging the coal, fracking the gas, or drilling the oil that is going to
sink Kivalina and perhaps, globally, spell not the beginning of the Anthropocene,
but its end, as humans destroy the very biophysical conditions of possibility for their
own lives as a result of capitalism’s positive feedback effect.27 The slow and incre-
mental engineering of the earth’s ecosystem has not always required the floating
of bonds, just the directing of the circuits of capital, and through that, the building
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of a whole civilization, a now wholly capitalist civilization, on the back of carbon. In
deep time, the geological evidence of the Anthropocene—even if pushed back to
the very advent of homo sapiens—might be as thin as the Cs-137 “spike” is in historic
time. The ecosystem that is global capitalism will be even thinner: “Earth moving is
the measure of man”, Plowshare proponents like to declare; this measure might be
very small indeed.
Facing such an Armageddon, geographical engineering is, perhaps ironically,

experiencing something of a renaissance. Some argue that the technical knowledge
exists to engineer not just landscapes, but whole climates though solar radiation
management, ocean fertilization, and afforestation to name but a few
geoengineering techniques now being touted. None other than Edward Teller
was a major proponent before his death in 2003. To address imminent global
warming, he and Livermore colleagues thought it might be a good idea to eject
great clouds of aluminum particles into the stratosphere. Others have advocated
injecting sulphate aerosols into the atmosphere to mimic the cooling effect of a
hundred Krakatoas.28 Quite reasonably, skeptics suggest such efforts are doomed
to have “minor potential”, but “major … side-effects” (Helmholz Center for Ocean
Research Kiel [GEOMAR] 2014). No doubt such efforts should be opposed on these
grounds. But so too they should be opposed because they willfully ignore the cause
of rapid global warming. It is not simply that too much CO2 and other greenhouse
gases are being released into the atmosphere; it is the capitalistmode of production.
Global warming is internal to capitalist production, not external to it, and so the
task is not to engineer the effects of production, but to totally remake the mode it-
self. Without that, the dualism of external and universal nature, central to how cap-
italism operates as a mode of production, is set to play out with perhaps
devastating consequences, and not only for Kivalina.

The Tight Dialectic
But Kivalina’s fate is important. The Court’s response to the lawsuit names precisely
the problem before us. The Court’s finding that there is no direct culprit responsible
for Kivalina’s impending destruction suggests that it operates under, or at least is
bound by, the same form of environmental knowledge that is reproduced in the
NASA diagram box of “human activity”—apart from nature. The cases it dismissed
as precedent—cases that it said did not apply to Kivalina—were cases where corpo-
rations or other culpable and nameable entities produced “pollutants” that had a
direct and measureable effect on particular affected individuals (or the classes they
represented). Humans acted on the system, messed it up, and caused clear harm.
At work here is a very particular, and common, kind of environmental knowledge.
Such a form of knowledge, itself derived from a long history of both science and so-
cial life, is central in the shaping of “human activity”. Neil Smith (2011) called this
history—the production of knowledge about nature, the environment, space, the
spatialized political economy, and geopolitics—the “history of geography”. The his-
tory of geography, he argued, had to be understood as internal to—tightly, dialec-
tically bound up with—what he called “historical geography”, or the making of the
worlds in which we live.
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Both the history of geography and historical geography are therefore innately po-
litical. It took a political movement to create the impressive bioenvironmental
knowledge that came out of Project Chariot; it took a political movement to keep
Project Chariot out of the bioenvironment. When the Ninth Circuit Court declared
that the solution to Kivalina’s predicament had to be political, it was absolutely
right. Immediate politics are necessary: struggles to retain Kivalina villagers and
other Inupiats’ right to self-determination, livelihood, and a place to live; or strug-
gles against the inexorable expansion of carbon-based capitalism. But there is a
longer-term and every bit as vital politics: the struggle to make an Anthropocene
worth living in. The Anthropocene is “historical geography”, and we need to find
new ways to produce that history. So too, as the Ninth Court decision makes clear,
do we need new ways of knowing that historical geography, a new “history of ge-
ography”, a new environmental knowledge that understands not just that people
are internal to the production of nature, but more essentially, that it is the mode
and the relations of production that matter the most.
Geoengineering—as an intervention not just into biophysical systems or the solar

radiation balance, but rather an intervention from within and meant to preserve a
specifically capitalist mode of production—is not the political answer we need;
therefore it is also not the technical answer we need. It does little to alter the direc-
tion of “historical geography”—how means and relations of production create ever
changing presents—and might do much to reinforce it, at least in the short term. By
engineering geography, geoengineering imagines itself working in the manner of
“human activity” as depicted in the NASA model, as something external to and act-
ing on an internally related, but non-human system that can be controlled. Instead
it works more in the manner of Edward Teller and the Firecracker Boys: grasp the
reins of any technology at its disposal in the delusional hope of mastering nature.
Contemporary geoengineering plans may not seem quite as reckless as the plans
of the Firecracker Boys with their willingness to blast big holes in the tundra, but
that is simply a matter of historical context, and our accumulated knowledge—the
bond between historical geography and the history of geography.
Neil Smith’s production of nature thesis is so revolutionary precisely because it

refocuses attention on the modes and relations of production. It reframes the tight
dialectic and lays out with startling clarity just what is at stake. We have no choice
but to produce nature, and in so doing, produce our own knowledge of nature.
The question becomes: to what end and to whose benefit? This is a fully social
question, not an individual or idealist one. Activists in Kivalina and against Project
Chariot have always understood this.
As debate over both the production of nature thesis and over the capitalist pro-

duction of nature evolved, Smith sought to make his argument sharper and more
forceful. In the afterword of the third edition of Uneven Development, he pointed
to what he saw as a rising tide of “nature-washing” as a response to acknowledge-
ment of humanly induced climate change:

Much as corporate “greenwashing” of the 1990s absorbed green politics, recoding
environmentalism to the purpose of capitalist profit, the specter of global warming
and of climate change is today deployed on behalf of a certain “nature-washing”. This
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may seem paradoxical. Nature-washing is the process by which social transformations of
nature are well enough acknowledged, but in which that socially changed nature be-
comes a new determinant of our social fate. It might well be society’s fault for changing
nature, but it is the consequent power of that nature that brings the apocalypse. The
causal power of nature is not compromised but would seem to be augmented by social
injections into that nature. The dichotomy of nature and society is maintained rather
than weakened: “nature-washing” accumulates a mountain of social effects into the
dustbin of nature (Smith 2008:235).

Causality is in this way displaced from the mode of production to that which is pro-
duced in the form of a changed nature. Social and scientific attention, and their role
in the production of knowledge, is refocused on the effects of nature on “human
activity”. Geoengineering finds its rationale.
Nature-washing is an ideologicalmove. It does not adequately or accurately describe

what is at stake in the Anthropocene, or a world in which humans are a dominant geo-
logical force. Instead, it is a bid to turn the “history of geography” on its head, or rather
to restore its old head of environmental determinism. And just as with the old deter-
minism, it is a “legitimation theory” (Peet 1985), not now legitimating the colonial con-
quest of other peoples and territory, but rather legitimating a denial of culpability. The
increasing CO2 levels poised to doom Kivalina, just are—as the Ninth Circuit seems to
imply—and thus neither Kivalina nor the Court can do a thing about them. Perhaps
the best solution is, indeed, a seawall, which might hold back the water until those gi-
ant sunshades can be launched into orbit, or enough carbon can be traded to ratchet
back down the parts permillion. Themarket asmetonym, removes all culpability, but it
will save us. That suchmarkets will likely not reduce carbon outputs “should not really
surprise us” (Smith 2008:248), for that is not really the point. Rather:

[c]apitalists and their agents engage in the production of… nature, the active production
of its geography, the same way as they produce everything else: a speculative venture,
more often with the connivance and complicity, if not active collaboration, of the state
apparatus (Harvey 2010:187).

This then suggests that a different move is needed. As Christian Parenti (2013,
2015) forcefully argued in his Antipode lecture, the state has to become the target
of our environmental politics. It was the target of those opposed to Project Chariot,
an opposition that not only quashed harebrained schemes to engineer geography,
but also helped launch the whole environmental movement. That movement is not
yet complete. “What if we see space” (that is the “active production of geography”
or more simply “historical geography”), Smith (2008:250) asks:

as the product of nature, a nature itself more and more intensely produced, still very
much alive, nature as a continuum of human and non-human events and processes?
Although it was not quite expressed in such a way, this was the impetus behind the
“production of nature” thesis.

A good answer to his question would require giving up on green-washing and
geoengineering, though perhaps not all engineering since engineering is itself a
necessary human activity that defines humans’ interrelations with nature. It would
require, in other words, that we become conscious of how we engineer geography,
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and to what end. It would require that we remake the state, and discipline capital. It
would require that we understand our total culpability in, and become more delib-
erately conscious of, the historical production of nature. It would require reworking
and reclaiming the tight dialectic between historical geography and the history of
geography. It would require taking control, not of nature, but of our role in produc-
ing a new epoch that is the Anthropocene. It would require, a new, non-capitalist
production of nature.

Endnotes
1 There is now a growing critical literature on “geoengineering”, though it tends, largely,

to focus specifically on climate modification, the rather promiscuous addition of “geo”
before every available word notwithstanding (eg the special issue of Environment and
Planning A; cf Yusoff 2013) or on questions of ethics (eg recent special sections of Environ-
ment, Policy, and Ethics; cf Morrow 2014). As will become clear in the following, a focus
on ethics, while perhaps necessary, is not close to politically sufficient. Better is a focus
on what Yusoff (2013:2799) calls the “‘geoengine’ that underpins concepts of planetary
modification”, though, as the following analysis will make plain, it is not concepts that are
at stake, rather, it is the very nature of the “geoengine” itself.

2 The Great Acceleration is stage 2 of the Anthropocene according to Steffen et al. (2007). It
represents the post-war (c. 1945) to the present, a period that has experienced popula-
tion doubling, exponential increases in petroleum consumption, foreign direct invest-
ment and real GDP.

3 The historical geography of Project Chariot (and Project Plowshare more generally) can
be found in Kirsch (2005); Kirsch and Mitchell (1998); Millar and Mitchell (1998); and
O’Neill (1994).

4 That the capitalist mode of production (and the social formations that surround it) is the
core problem, may seem obvious, but this does not relieve us from close analysis, nor
from confronting either the specific nature of this problem or its myriad effects. In much
the same sense that capitalism lives only by exploitation, so does racism thrive even after
we have named its structural forms—but does knowing that absolve us from continuing
to study them?

5 See Douglas (2010) and Meier et al. (2007) for detailed accounting of Arctic sea ice
changes.

6 Yu et al. (2014) calculate a loss of landfast ice in the Chukchi Sea of 18.83% per decade;
and a reduction in the landfast ice season by 13.4% per decade.

7 The disappearance of sea ice is itself an accelerator of warming due to its impact on the
radiation balance, allowing for the absorption of more solar energy, increasing both air
and sea temperatures.

8 See Vavrus (2013); an expected and observed fingerprint of polar amplification is a nota-
ble drop in sea-level pressure, consistent with more intense and greater Arctic penetra-
tion of deep cyclones.

9 See for example Missouri v Illinois, 200 U.S.496, 521, 26 S.Ct. 268, 50 L.Ed. 572 (1906);
and Connecticut v Am. Elec. Power Co., Inc., 582 F.3d. 309, 357 (2d Cir.2009), rev’d—U.
S.—,131 S.Ct. 2527, 180 L.Ed.2d 435 (2011).

10 It is worth noting that at the time of decision, although carbon dioxide had been granted
status as a pollutant under the Clean Air Act, no emission standards had yet been set. This
did not matter, according to the court decision, but rather having it “regulated” simply
meant that this jurisdiction by a federal authority displaced the option of using federal
common law to appeal the case.

11 To wit (and as we argue more fully at the end of the essay): “Nature-washing in the pro-
cess by which social transformations of nature are well enough acknowledged, but in
which that socially changed nature becomes a new super determinant of our social fate.
It may well be society’s fault for changing nature, but it is the consequent power of that
nature that brings on the apocalypse” (Smith 2008:245).
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12 Over the course of Project Plowshare’s life a large number of massive, impressive geo-
graphical engineering projects were mooted or announced, often with the same level
of bluster as that which surrounded Project Chariot: a new sea-level canal to replace or
compete with the Panama Canal (Frankel 1998); the rearrangement of continental-scale
drainage systems to irrigate deserts and end world hunger, and Chariot-like harbors on
every continent except Europe (cf Johnson and Brown 1958; Kirsch and Mitchell
1998:102; Sanders 1962; Stanford 1958; Teller 1960, 1964; Teller and Brown 1959), to
say nothing of various “gas-excitation” projects—in essence atomic fracking (Krygier
1998). In the end, all the Project Plowshare managed to produce was a single crater in
the Nevada Test Site and a couple of underground experiments there and in Colorado
(Kirsch 2005).

13 The combined energy of the five bombs is approximately 1.25 petajoules. This represents
about one billionth of the net energy that accumulated in the climate system between
1850 and 2010. Huber and Knutti (2011) have estimated a net forcing energy of 140 ×
1022 J with a 5–95% uncertainty.

14 The original plan called for the detonation of bombs as large as 460 kt.
15 This story is detailed in Millar and Mitchell (1998:289–297).
16 Hailed by reviewers as an exceptionally important study and “a model for coordinated in-

vestigations of the environment in other areas” (Reed 1966:372), the AEC Director of Pro-
ject Plowshare seemed a little disappointed in his Foreword to the volume since the studies
gathered therein were “naturally lacking any postdetonation studies” (Kelly 1966:iv).

17 Innumerable Native Alaskan activists, Alaskan environmentalists, and Lower Forty-Eight
“ecologists”—ranging from the pioneering Eskimo reporter Howard Rock to St Louis doc-
tor and eventual radical presidential candidate Barry Commoner to “Granny D”, who
walked across the US to drum up opposition to the War against Iraq in 2003—trace their
political awakening, in good part, to the struggle against Chariot. See O’Neill (1994).

18 Like the Americans, the Soviets of course had a large above-ground nuclear testing pro-
gram before the Partial Test Ban Treaty went into effect. It also had its own Plowshare-
like program and though marginally more successful than the US in creating giant craters
and irradiating landscapes, produced no useful engineering structures.

19 In stratigraphy, the Golden Spike refers to the Global Boundary Stratotype Section and
Point (GSSP). A GSSP is an internationally recognized point in a stratigraphic section that
represents the lower-most point of that layer. Several attributes are required, most nota-
bly is that it must have regional to global distribution (Remane et al. 1996).

20 At the extreme environmental stewardship encompasses attempts to recreate a Pleisto-
cene fauna, a project taken to radical dimensions in the Oostevaardersplassen in the
Netherlands (cf Lorimer and Driessen 2014); and perhaps the more mundane recreation
of recently extinct species through “de-extinction” (Seddon et al. 2014). Not only are
these attempts to manipulate nature on a grand scale achievable only by dint of human’s
technological prowess, but they also naively perpetuate the notion of nature as entirely
separate from humanity. Clark’s (2013:2831) recent call for social scientists to develop
deeper, “active, hands-on intervention[s] in valued physical systems” is, perhaps unwit-
tingly, a recapitulation of the stewardship thesis, and endorsement of the exchange-
value theory at the heart of the capitalist mode of production.

21 Although uneven, Marris (2011:2) notes that “no pristine wilderness” currently exists on
the earth.

22 Others go even further, pushing back to the dawn of humanity and the domestication of
fire, but the records of such change in the global geological record are scant (Crutzen and
Steffen 2003).

23 The metaphor of the Stone Book of Nature is discussed in reference to the Anthropocene
in Szerszynski (2012). The fact that humans are internal to and dominant within nature,
and thus if our extirpation were ever to come it would have extraordinary effects on the
rest of the biota, has given rise to a rich seam of literature ranging from Stewart’s
(1949) classic Earth Abides to Weissman’s (2007) The World Without Us.

24 Robertson (2012) has called on political ecologists to refocus their attention on the pro-
duction of Value—not just exchange value—as central to how and why ecosystems are un-
derstood and shaped as they are within capitalism.
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25 The echoes of political interference in the science produced as part of Project Chariot can
easily be heard here.

26 It is also inadequate to trace much that is catastrophic in our relationship within nature to
“market failure” as do Oreskes and Conway (2014) in their otherwise vital and accessible
warning shot; Klein’s (2014) insistence that ecological catastrophe is internal to capital-
ism—aimed directly at a popular audience—is closer to the mark.

27 Oreskes and Conway (2014) chillingly (!) imagine just what this scenario might look like
from a vantage point 300 years hence.

28 Many geoengineering methods, usually in the form of carbon sequestration or solar
radiation, management are being tested through General Circulation Model experiments
(eg Lenton and Vaughan 2009; Vaughan and Lenton 2011). Edward Teller and his Livermore
associates have run experiments to test the effectiveness of various forms of manufactured
aluminum particles for reducing incoming solar radiation (Teller et al. 1997, 2002).
Morrow (2014) and others in a recent special section of Environment, Policy, and Ethics pick
apart a number of ethical considerations related to solar radiation management, but never
really get down to questions of what forces are impelling the consideration of such
interventions. A more sophisticated treatment of the ethical quandaries geoengineering
presents can be found in Preston (2014).
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