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INTRODUCTION
JAMES BEATTIE
Victoria University of Wellington;
Research Associate
Centre for Environmental History
The Australian National University

Three new innovations grace this issue of the International Review of Environmental
History.
This year marks publication of the first guest-edited section. Alessandro Antonello
and Ruth A. Morgan have edited seven papers as part of a themed issue, ‘Bodies of
Knowledge’, which follows the regular submissions section. They discuss the papers
in their own introduction to the special issue.
In addition to extending the frequency of publication, two other innovations
provide flexible means of enabling scholars to meet two of the key aims of the
journal: ‘to think big and to tackle the challenges of writing environmental histories
across different methodologies, nations and timescales’. Both innovations make it
easier for scholars to engage with big topics outside the context of a formal article.
The first of those innovations is ‘Views and Perspectives’: this encourages short
opinion and overview pieces on topical subjects. The second is ‘The Letter’, which
invites novel, and very often contentious, perspectives on a major issue.
In our inaugural ‘Letter’, ‘Leaving the Anthropocene, Entering the Nemescene’,
Paul Star provides a fascinatingly provocative piece, in which he questions our use
of the term ‘The Anthropocene’. In its place, he recommends using ‘Nemescene’,
a concept that, he argues, more accurately reflects the chilling reality that the Earth’s
systems are now no longer able to accommodate our (destructive) human activities,
and that we as humans are now ever-more dependent on natural processes.
The opening article extends understandings of the Anthropocene. David Biggs
provides a broader ecological and social picture of herbicide and other chemical use
by re-examining the highly contentious military deployment of chemical defoliants
dating to the Vietnam War. ‘Following Dioxin’s Drift: Agent Orange Stories and
the Challenge of Metabolic History’ traces the industries that supported its use
in the United States (US) and in Vietnam, the chemical herbicides that derived
from it and its lingering afterlife in the environment, culture and bodies of people
living in Vietnam and the US. This highly innovative article promises to reshape the
way in which environmental historians have narrated Vietnam and Agent Orange.
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The journal’s first ‘Views and Perspectives’ is provided by John Dargavel. In ‘Why
Does Australia Have “Forest Wars”?’, Dargavel provides a personal reflection as
both a historian of forestry and forester on conflicts between conservation and
timber production in that country. His paper discusses the reasons for such ongoing
tensions, and ends with a sense of hope for the finding of a resolution of such
seemingly intractable positions.

‘Bodies of Knowledge’ special issue, 2018,
issue 2
Later this year (volume 4, issue 2), we will have a special issue on ‘Fast and Slow
Disasters: The Temporality of Hazards in Environmental History’, guest edited
by Chris Courtney and Fiona Williamson.

New board members
I’m very pleased to welcome two new board members: Associate Professor David
Biggs, University of California, Riverside, and Dr Simone Müller, Rachel Carson
Center, Ludwig-Maximilians Universität.

Submission details
See preface.

Call for papers
I would particularly like to encourage submissions on topics related to history and
energy, the atmosphere and water, especially in relation to Africa, South America
and Asia. Please also contact me if you are interested in guest editing a special issue.

Acknowledgements
I am indebted to the support of so many in making this publication possible.
The International Review of Environmental History is published with the support
of the Centre for Environmental History, The Australian National University, whose
Director, Professor Tom Griffiths, enthusiastically backed this venture from the
outset. In 2013, Professor Bruce Clarkson, Director of the Environmental Research
2
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Institute, University of Waikato, granted me the time to devote to planning and
preparing the journal by giving me teaching buy-out. I am especially grateful to the
journal’s Associate Editors and supportive and active Editorial Board, for permitting
me to test ideas and share material with them. Further support for the journal has
also come through funding provided by Science in Society, Victoria University of
Wellington. Finally, I acknowledge the assiduous copyediting of Austin Gee and
the Rachel Carson Center, Ludwigs-Maximilians University, Munich, where I was
a Fellow while finalising this issue.
James Beattie, Editor
Munich, December 2017
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THE LETTER: LEAVING THE
ANTHROPOCENE, ENTERING
THE NEMESCENE
PAUL STAR
University of Waikato

The adjective ‘Anthropocene’ is popularly described as ‘relating to or denoting the
current geological age, viewed as the period during which human activity has been
the dominant influence on climate and the environment’. Similarly (though not
identically), Wikipedia informs us that the ‘Anthropocene is a proposed epoch
dating from the commencement of significant human impact on the earth’s geology
and ecosystems, including, but not limited to, anthropogenic climate change’.
It appears to me that the Anthropocene epoch is an apt description not so much
for an epoch we are absolutely still in, but rather for an epoch that we are now,
in fact, leaving. Since the industrial revolution (or whenever), human activity has
been more and more a factor in climate change and environmental change, and it
has yielded benefits for humanity (at least) that (arguably) can be considered greater
than any negative outcomes for humanity. In other words, Gaia (or call it what you
will) has until now accommodated human activity in a manner that has allowed
such activity to become the dominant influence.
But this is no longer true, since we now have examples every week of major climatic
events, temperature and sea-level rises, environmental degradation, the destruction
of ecosystems and the extinction of species, all of which (while their cause or at
least their extent is a consequence of human activity) appear to be well beyond
human control. In other words, human activity (which is increasingly forced to
focus not so much upon exploitation as on largely unsuccessful attempts to contain
the consequences) is no longer the dominant influence.
It would help us to get an intellectual grasp on recent developments if we had a label
for the ‘post-Anthropocene’ epoch, in which humanity (while, and if, it survives)
must learn humility. I suggest that the post-Anthropocene might meaningfully be
termed the ‘Nemescene’ epoch, from the Greek words nemo (to give what is due)
and kainos (new). That is, the planet has now entered a period in which the goddess
of retribution is dominant, characterised by a nemesis that is (largely) consequent
upon human activity during the Anthropocene.

5
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Formal acceptance that we are now in this new epoch—that human activity is no
longer dominant—might operate against any remaining optimism that humanity
can significantly change how things are now going. But there is perhaps also some
practical value, as well as some spiritual consolation, to be gained by acknowledging
that we are beyond the so-called ‘Anthropocene’. This is, after all, an extraordinarily
anthropocentric concept that magnifies the significance of an extraordinarily short
period (in terms of the overall duration of this one planet’s existence) when one
species (Homo sapiens) acted with extraordinary arrogance.

6

FOLLOWING DIOXIN’S DRIFT:
AGENT ORANGE STORIES AND
THE CHALLENGE OF METABOLIC
HISTORY
DAVID BIGGS
University of California, Riverside

Abstract
This essay addresses a more global history of dioxin’s drift via the herbicide 2,4,5-T,
better known in Vietnam as the dioxin-tainted herbicide in Agent Orange, but also
widely available as a commercial herbicide. Drawing on theories of metabolic flow that
challenge Marxist and other notions of a social–nature divide, the essay uses 2,4,5‑T
and dioxin as a focus for writing a metabolic history to examine how the origins,
delivery and fate of a herbicide can pass far beyond expected boundaries. It uses
the concept of drift with respect to the herbicide and its contaminant to get at a core
challenge facing writers in environmental history and the environmental humanities:
how to describe environmental phenomena with multiple and often divergent cascades
of causal effects in different social, economic and ecological settings. A focus on
a toxic molecule’s drift through multiple metabolic webs challenges readers to think
beyond dominant moral frameworks and re-orient themselves to a more dynamic,
multi‑threaded approach.

Keywords: Agent Orange, Vietnam, dioxin, metabolic history, toxic chemicals

Introduction
On the morning of 21 January 1970 in central Vietnam, helicopter pilots with
the 10th Chemical Platoon commenced aerial spraying around a hilltop with
a mixture of the tactical herbicide Agent Orange (350 US gallons (1,325 L)) and
diesel (200 US gallons (757 L)). Using a UH-1 ‘Huey’ helicopter with a spray rig,
the pilots made five trips from their helipad at Camp Eagle to Firebase Bastogne on
a hilltop near the A Sầu Valley and Laos (see Figure 2). Their ‘defol’ (defoliation)
mission was to clear vegetation to reduce cover from snipers who might hide in
the surrounding forest. Defoliation, however, was just one of the 10th Chemical’s
missions that day. In the afternoon, they loaded a CH-47 ‘Chinook’ helicopter with
drums of napalm for a ‘bulk flame drop’. The platoon strapped a dozen drums
together (660 US gallons (2,498 L)), then released them several thousand feet above
7

International Review of Environmental History • Volume 4, Issue 1, 2018

the target. As the drums fell to the ground, a fighter jet swooped in and strafed them
with bullets to create a giant fireball that burned the ground and incinerated or
suffocated anyone hiding below. The 10th Chemical ran 11 ‘bulk flame drops’ that
afternoon over a coastal area of marshes and dunes where the US 101st Airborne’s
3rd Brigade was fighting. After these missions concluded at 3.30 pm, the 10th
Chemical Platoon ran one final operation at 5 pm, a ‘sniffer mission’. The ‘sniffer’
crew piloted a ‘Huey’ fitted with a high-tech ammonia-sniffing device. They flew
‘low and slow’, just above the treetops, to record minute traces of ammonia in the
air. For each ammonia trace detected, they recorded map coordinates, setting future
targets for bombing.1
This one-day snapshot of the 10th Platoon’s operations suggests the complex web
of chemical activities involved in an average day for one army unit in the Vietnam
War. While Agent Orange–related stories about the herbicide and its contaminant
2,3,7,8-TCDD (dioxin) have become synonymous with the Vietnam War, the
broader chemical, political and ecological context of the herbicide’s use in Vietnam
is forgotten.2 Also forgotten by many today is the commercial context from which
Agent Orange was ‘born’. Despite its strange name, the herbicide was not a special
military weapon so much as a military-formulated herbicide cocktail developed
from two of the most popular commercial herbicides on the market in the 1950s
(2,4,5-T and 2,4-D). Before, during and after the US military’s use of Agent
Orange in Vietnam, the same herbicide tainted by the same dioxin was available
at neighbourhood hardware stores from 1948 until a total ban in 1985.3 Most of
1
These missions are detailed in the 10th Chemical Platoon’s Daily Mission Log: Chemical Officer Daily
Journal, Box 1, 101st Airborne Division, United States Army Vietnam, Record Group 472, National Archives and
Records Administration—College Park (NARA2). As with most US military operations, there were manuals that
explained procedures for each of these chemical operations. For the manual used by the 10th Platoon, see Box 1,
10th Chemical Platoon, Chemical Units, RG 472, NARA2.
2
There is an extensive historiography dedicated specifically to the tactical herbicide program and studies of
Agent Orange. For a detailed account of the legal and scientific controversies surrounding Agent Orange, see Edwin
Martini, Agent Orange: History, Science and the Politics of Uncertainty (Amherst, MA: University of Massachusetts
Press, 2012). David Zierler explores internal American government and public responses to legal and diplomatic
concerns over tactical herbicides, especially whether they could be considered as a chemical weapon. See Zierler,
The Invention of Ecocide: Agent Orange, Vietnam, and the Scientists Who Changed the Way We Think About The
Environment (Athens, GA: University of Georgia Press, 2010). Former US Air Force chemist and herbicide researcher
Alvin Young has produced one of the most comprehensive inside Department of Defense (DOD) perspectives in
The History, Use, Disposition and Environmental Fate of Agent Orange (New York: Springer, 2009). In the arena of
public health, Drs Jeanne and Steven Stellman at Columbia University’s Mailman School of Public Health have for
more than 30 years been at the centre of scientific and Congressional debates over US veteran exposure. For one of
their most-cited essays, see Jeanne Mager Stellman, Steven D. Stellman, Richard Christian, Tracy Weber and Carrie
Tomasallo, ‘The extent and patterns of usage of Agent Orange and other herbicides in Vietnam’, Nature 422 (2003):
681–7, doi.org/10.1038/nature01537.
3
Agent Orange was a military herbicide formulated from two widely used commercial herbicides, 2,4-D and
2,4,5-T, beginning in 1963. 2,4,5-T is short for 2,4,5-Trichlorophenoxyacetic acid and, like 2,4-D, is a synthetic
organic herbicide developed from naphthenic acid that acts as a synthetic plant growth hormone. The US military
developed three precursors in 1962–65 also based on 2,4,5-T: Agents Green, Pink and Purple; however, Agent
Orange replaced these earlier herbicides by 1965. For more details, see Young, The History, Use, Disposition and
Environmental Fate of Agent Orange, 5.
8
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the court cases, settlements, histories and narrative works on Agent Orange barely
acknowledge this commercial web where 2,4,5-T and dioxin travelled to millions
of acres of backyards, golf courses, roadsides, ponds, forests and pastures in the US,
other developed countries and even the Soviet Union.
This contrast between dioxin’s different ‘drifts’ through US chemical war actions
in Vietnam and commercial herbicide use globally stems from not only the very
different legal bases of its production but also the political and metabolic terms
of its distribution. In the case of Agent Orange, mounting political opposition to
the Vietnam War and a wave of veterans’ and Vietnamese claims set into motion
a persistent, concentrated public focus on Agent Orange amid charges of a new war
crime termed ‘ecocide’ for the US military’s intentional destruction of ecosystems
and food crops. Since the war’s end in 1975, decades of litigation, Congressional
hearings and scientific studies have failed to fully resolve scientific questions on
dioxin’s links to particular diseases, in what the historian Edwin A. Martini terms
a ‘politics of uncertainty’.4 The unique terms of Agent Orange’s formulation,
distribution and chemical ‘fate’—its metabolic flows from aircraft to specific bodies
and ecosystems have in turn produced chemical histories with specific Vietnamese,
American, Korean and other state-centred variants.5 The US Congress passed an
Agent Orange Act in 1991 to fund more research, thus adding money and the legal
presumption of American veteran exposure (not extended to Vietnamese or non-US
claimants).6 By contrast, the metabolic–economic webs through which commercial
2,4,5-T and its dioxin drifted were globally dispersed. What of individuals—
pesticide applicators, home gardeners, landscaping crews—exposed to dioxin’s drift
through commercial channels? The spatial and historical limits of the Agent Orange
story and repeated administrative failures to serve all groups claiming exposure to
dioxin via Agent Orange obscure a potentially much wider population of people
exposed to 2,4,5-T. The failure of societies to address the total spread of dioxin
through all of these webs of production and transport constitutes a form of what
the literary scholar Rob Nixon calls ‘slow violence’, as illnesses tend to manifest over

4
Martini, Agent Orange, 158–9.
5
As with histories of Agent Orange, there is wide spectrum of anthropological and artistic works focused
on victims of exposure, too. Diane Niblack Fox’s research with Vietnamese families represents years of oral
history research. See Diane Niblack Fox, ‘One significant ghost: Agent Orange narratives of trauma, survival,
and responsibility’ (PhD diss., University of Washington, 2007). Along the same lines, the anthropologist Tak
Uesugi contrasts American veteran and Vietnamese perceptions of illness and exposure. See Tak Uesugi, ‘Toxic
Epidemics: Agent Orange Sickness in Vietnam and the United States’, Medical Anthropology 35, no. 6 (2016):
464–76, doi.org/10.1080/01459740.2015.1089438. Literary and artistic representations of exposure were a core
feature of a conference organised at the University of California at Riverside in May 2009, titled ‘Agent Orange:
Landscape, Body, Image’. Among works featured were the studies of the Japanese photojournalist Goro Nakamura.
See Goro Nakamura, Agent Orange in the Vietnam War (Tokyo: Iwanami, 1981). See also Philip Jones Griffiths,
Agent Orange: Collateral Damage in Vietnam (New York: Trolley, 2004).
6
A full description of associated illnesses as well as background on the 1991 Act can be found at US Veterans
Affairs Administration, ‘Veterans’ Diseases Associated with Agent Orange’, www.publichealth.va.gov/exposures/
agentorange/conditions/index.asp, accessed 19 June 2017.
9
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decades, wreaking physical and economic damage. Nixon writes about the ‘contest
over the administration of difference between those who gain official recognition as
sufferers and those dismissed as non-sufferers because their narratives of injury are
deemed to fail the prevailing politico-scientific logic of causation’.7
This essay addresses this disparity between the military and commercial origins of
dioxin in 2,4,5-T by charting dioxin’s global drift across the war/commerce divide,
from its origins in commercial herbicide production to its specialised delivery in
a Vietnamese war zone and finally to its post-war presences in bodies and ecosystems.
As the historian Edmund Russell notes in his history of overlaps in military and
commercial development of pesticides in the twentieth century, this essay challenges
the assumption that dioxin exposure via Agent Orange was a toxic side effect of war
only. Like many chemicals invented in the 1940s, it repeatedly crossed the military–
commercial divide.8 In addressing dioxin’s more global drift, I employ the notion
of metabolism or metabolic flows as metaphor, a metabolic history approach to
a chemical, dioxin, that passes through multiple spatial and temporal scales and works
simultaneously in the realms of ecology, politics, economics and even genetics. Like
many environmental actors, dioxin figures into physical metabolic processes at the
same time that it figures into social or political ones, such as calculations of payouts
to Vietnam veterans. Such environmental stories with non-human actors tied to
inter-related causes and effects often lack central subjects (perpetrators, decisionmakers and victims) and, as a consequence, they may appear to lack a compelling
moral framework. This lack of a moral framework in environmental stories, and
drift as an alternative to intentionality, present central problems to historians and
all who work with narrative forms. In an essay explaining the limited response of
fiction writers to climate change, Amitav Ghosh suggests that one reason for the
aversion to such complex, ‘metabolic’ stories stems from this problem for writers
and politicians alike; experiences of complex, slow-acting phenomena do not equate
to the kinds of ‘individual moral adventures’ easily understood in stories. He writes:
‘As for the nonhuman, it is almost by definition excluded from a politics that

7
Rob Nixon, Slow Violence and the Environmentalism of the Poor (Cambridge, MA: Harvard University Press,
2011), 47. One example of a literary work in this vein is the influential 1983 account of US veterans’ struggles with
illnesses associated with exposure in Vietnam by Fred A. Wilcox, Waiting for an Army to Die: The Tragedy of Agent
Orange (New York: Seven Stories Press, 1983).
8
Lesa L. Aylward and Sean M. Hays, ‘Temporal trends in human TCDD body burden: Decreases over three
decades and implications for exposure levels’, Journal of Exposure Science and Environmental Epidemiology 12
(2002): 319–28, doi.org/10.1038/sj.jea.7500233. Russell pays close attention to the insecticide DDT, among
other pesticides; the case of 2,4,5-T and the ‘tactical’ herbicides is somewhat unique in that the DOD sought new
formulations and new modes of using the herbicide that differed from commercial uses. Even in war zones such
as Vietnam, the DOD used DDT and other pesticides in the same prescribed ways and for the same purposes as
pesticide applicators in the United States. See Edmund Russell, War and Nature: Fighting Humans and Insects with
Chemicals from World War I to Silent Spring (Cambridge: Cambridge University Press, 2001).
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sanctifies subjectivity’.9 Atmospheric carbon dioxide, like drifting dioxin molecules,
lacks subjectivity unless it can be coupled to an individual moral framework with
human perpetrators and victims such as with ‘ecocide’ in Vietnam.
This metabolic challenge, framing environmentally complex stories in broader moral
or eco-political frameworks that reflect evolving metabolic relationships at multiple
scales, is important to writers and readers alike as they struggle to conceive of new
meaning for lives and communities deeply connected through food, movement and
health to planetary ebbs and flows across multiple scales from planetary systems
to proteins in one’s DNA. How might historians recast past events and individual
decisions in metabolic terms? How does one argue causation or select ‘followable’
subjects in such an interconnected, multi-scalar setting? Ghosh suggests that this
challenge faces fiction writers who seek literary means to respond to such impending
problems as climate change.10 In her innovative study of the history of endocrine
disruptors, the historian Nancy Langston gets at this problem as it faces historians.
She describes failures in government regulation of endocrine-disrupting chemicals
as ‘metabolic failures’. She writes: ‘Failures of regulation are expressed not just in
hearings and court cases, but also inside our own bodies’.11 She challenges readers
throughout her work to recast the history of endocrine-disrupting chemicals in both
a more global, and a more embodied, metabolic framework.
This essay answers this challenge by focusing on the herbicide 2,4,5-T, its dioxin
and drift of the herbicide, and the dioxin as a metaphor for framing new stories
about complex environmental, social and metabolic exchanges. By following drift,
one can travel along disparate webs of social, political and physical factors playing
into the initial commercial production or ‘birth’ of the herbicide, the political and
ecological effects of its ‘delivery’ to mass markets and Vietnamese ecosystems, and
the political and genetic stories associated with its degradation, half-life, ‘death’ and
‘afterlife’. While such a metabolic or web-of-life approach may not be common,
there are nonetheless literary and historiographical traditions that inform it. Rachel
Carson’s popular reception in the 1950s and 1960s stemmed from her ability to
eloquently link human bodies to what she called ‘the web of life’ in water, air and
micro-organisms crossing terrestrial, aquatic and bodily domains. One of her first
bestsellers, The Sea Around Us, took readers from the shores of Chesapeake Bay to
exotic, aquatic realms; her final book, Silent Spring, took a similar approach but

9
Amitav Ghosh, The Great Derangement: Climate Change and the Unthinkable (Chicago: University of Chicago
Press, 2016), 129.
10 There are, as Ghosh is quick to note, many literary exceptions. One notable literary exception in non-fiction
who is particularly fascinated with the idea of drift is Donovan Hohn, Moby-Duck: The True Story of 28,800 Bath
Toys Lost at Sea and of the Beachcombers, Oceanographers, Environmentalists and Fools, Including the Author Who Went
in Search of Them (New York: Penguin, 2012).
11 Nancy Langston, Toxic Bodies: Hormone Disruptors and the Legacy of DES (New Haven, CT: Yale University
Press, 2011), xiii.
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used the interconnectivity of these worlds to show how vulnerable humans were
to new forms of industrial pollution. Carson squared her metabolic approach with
America’s post-war chemical industries, writing:
For each of us, as for the robin in Michigan or the salmon in the Miramichi, this is
a problem of ecology, of interrelationships, of interdependence. We poison the caddis
flies in a stream and the salmon runs dwindle and die. We poison the gnats in a lake
and the poison travels from link to link of the food chain and soon the birds of the
lake margins become its victims … These are matters of record, observable, part of
the visible world around us. They reflect the web of life—and death—that scientists
know as ecology.12

Carson popularised this web-of-life approach by drawing heavily on several decades
of biological and ecological writing, and politicians as well as reading publics
responded.13 More recently, scholars in the social sciences have advanced a similar
web-of-life approach to re-evaluate even the more traditionally human domains of
technology, cities and trade. Bruno Latour in We Have Never Been Modern critiques
humanist scholarship that evaluates modern society separately from nature, making
a case for nature–society hybridity and agency via actor networks.14 The geographer
Erik Swyngedouw takes a similarly hybrid approach to cities, considering built
environments such as urban water supply systems as the result of ‘a particular sociospatial process of metabolizing nature, of urbanizing the environment’.15 More
recently, the sociologist Jason Moore has advanced a world-systems analysis of
Karl Marx’s concept of the metabolic rift in Capital, diverging from other scholars
of ecological Marxism to suggest that historical capitalism does not produce just
ecological crises but that ecological crises in turn produce new forms of capital
relations.16 Carson’s more poetic descriptions of the ‘web of life’ have thus given
way to a broad environmental turn in the social sciences and humanities that
encompasses metabolic exchanges in myriad ways.
At specific points in the following sections and in several different ways, this metabolic
history of 2,4,5-T and dioxin points to these well-established metabolic approaches
as they relate to different scales and realms (economic, political, technological) of
12 Rachel Carson, Silent Spring (Boston, MA: Houghton Mifflin, 1989), 189.
13 There is an extensive literature in the history of these ideas. Donald Worster is one of the first historians to have
tackled ecological ideas, compiling several comprehensive surveys of Western environmental thought. See Donald
Worster, Nature’s Economy: A History of Ecological Ideas (Cambridge: Cambridge University Press, 1977); and
Donald Worster, The Wealth of Nature: Environmental History and the Ecological Imagination (New York: Oxford
University Press, 1994).
14 Bruno Latour, We Have Never Been Modern (Cambridge, MA: Harvard University Press, 1991).
15 Erik Swyngedouw, Social Power and the Urbanization of Water: Flows of Power (New York: Oxford University
Press, 2004), 8.
16 Jason W. Moore, ‘Transcending the metabolic rift: A theory of crises in the capitalist world-ecology’, Journal of
Peasant Studies 38, no. 1 (2011): 11. Moore is responding in particular to earlier interpretations of Marx’s idea of the
metabolic rift that see the relationship of modern economies as one-way, in effect producing impacts or footprints.
See John Foster, Marx’s Ecology: Materialism and Nature (New York: Monthly Review Press, 2000); also see Karl
Marx, Capital (New York: Vintage, 1981), 3: 949.
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dioxin’s drift. Moore’s works returning to Marx’s initial interest in the ‘rift’ between
capitalist social processes and ecological crises have in particular ignited new debates
among sociologists as Moore, like Latour, disputes the assumed divide between
social and natural systems.17 This essay borrows from Moore, Latour and other
sociologists, challenging the nature–culture divide, but it also focuses in particular
on the concept of ‘drift’ as a way to follow 2,4,5-T and its dioxin as it travels through
these ‘rifts’ with some degree of agency but no intent. The term ‘drift’ is a technical
term often used in the toxicology of pesticides, but in this essay it serves more
metaphorically for a synthetic organic agent that circulates but lacks subjectivity or
even direction. The term ‘metabolic’, too, has many different technical meanings
depending on discipline and context. In this essay, I use it generally to describe
processes that are both socially and physically defined or catalytic. The herbicides
2,4,5-T and TCDD dioxin as compounds are not just symbolically or legally
metabolic, but, like Langston’s endocrine disruptors, they are physically metabolic
agents acting on plant growth, organism cell function and DNA imprinting.
The following sections are organised into a three-stop tour that follows the herbicide
and its contaminant from its origins/birth to its travels/life and finally its fate/death
and afterlife. It begins with 2,4,5-T’s origins in the coal-tar chemicals naphthalene
and benzene, products born squarely out of what the political theorist Timothy
Mitchell describes as a ‘carbon democracy’ built around multinational corporations,
military–industrial relationships and fossil fuels.18 This first stop explores the
‘birth’ of 2,4,5-T as an ‘economic poison’ in both commercial and military webs.
A short section follows this with the logic that drove the US in 1959–60 to send
it to Vietnam.19 The second section considers the metabolic shifts associated
with 2,4,5‑T’s delivery into war zones in Vietnam. The herbicide 2,4,5-T moved
through terrains from military bases to mountain jungles that were subject to
systematic destruction. Unimaginable amounts of explosives, incendiaries (napalm)
and herbicides were used to render many forest and rural ecosystems into abiotic
surfaces. The third section considers the post-war interfaces where dioxin’s drift by
the 1990s figured as a toxic residue in Vietnamese bodies, community politics and
international debates. The conclusion considers how these metabolic exchanges and
metabolic histories often run up against challenges presented by more ethically or
morally framed Agent Orange stories.

17 Jason W. Moore, ‘The End of the Road? Agricultural Revolutions in the Capitalist World-Ecology, 1450–
2010’, Journal of Agrarian Change 10, no. 3 (2010): 389–413, doi.org/10.1111/j.1471-0366.2010.00276.x.
18 Timothy Mitchell, Carbon Democracy: Political Power in the Age of Oil (New York: Verso, 2011).
19 As of 1947, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) defined all pesticides, including
herbicides, as ‘economic poisons’, meaning substances intended to destroy or prevent any insect, rodent, fungus,
weed, virus or other form of plant and animal life designated by the Secretary of Agriculture as a pest. Defoliants,
especially synthetic auxins such as 2,4,5-T, were specifically added to this list with the 7 August 1959 Amendment
to FIFRA. See United States Environmental Protection Agency, Legal Compilation: Statutes and Legislative History,
Executive Orders, Regulations, Guidelines and Reports (Washington, DC: GPO, 1973), 47, 89.
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Synthetic origins
The herbicide 2,4,5-T was not so much born out of military–industrial relations in
the Second World War as an earlier wave of military–industrial activity in the First
World War. Coal tar was the first source of many new synthetic organic chemicals
such as TNT (trinitrotoluene) and various benzenes. In his 1917 book, The Treasures
of Coal Tar, the Welsh chemist Alexander Findlay tied the future of Britain’s textile
industries and its war effort to coal tar.20 During the First World War, scientists and
chemical companies used coal-tar distillates such as naphthalene and benzene to
produce a wide array of dyes, solvents, explosives, resins, photographic chemicals,
medicines and flavours. Military and industry ties that began around coal tar
expanded with the development of petroleum distillates in the 1930s.21 As internal
combustion engines in the 1920s drove a shift in global demand from low-sulphur
coal to light sweet crude, scientists explored potential applications for a wider array
of petrochemicals derived from coal and then petroleum production.
Within these established petrofuel networks, plant researchers in the 1920s focused
on naphthenic acid and chemicals derived from it, including 2,4-D and 2,4,5-T
as mimics of the plant growth hormone auxin. The historian Nicolas Rasmussen
notes that for almost a decade none of the scientists exploring synthetic auxins had
considered that overstimulation of a plant’s metabolic functions could kill it. One
of the leading scientists in this research, Ezra Kraus, was among the first to make
that jump while the United States ramped up its war efforts in 1942, suggesting that
the US military could use ‘hormone overdoses as herbicides’ to destroy Japanese rice
crops and jungles covering Japanese-held Pacific islands.22
Considering Moore’s ecological view of capitalism and its transcendence of
‘metabolic rifts’, this was the sort of invention that allowed a ‘cheap fix’ to achieve
savings in labour and money. The combined economic and ecological ‘work’ done
by 2,4,5-T, replacing human labourers in agriculture, promised to transform one
key economic aspect of the traditional farm economy—replacing permanent or
temporary farmhands and expensive machines. As the United States expanded its
war in the Pacific, Kraus argued for herbicides as a form of ‘cheap nature’ in the
military economy; it could be an inexpensive way to quickly destroy vegetation

20 Alexander Findlay, The Treasures of Coal Tar (New York: D. Van Nostrand Co., 1917), 122–30.
21 Benjamin T. Brooks, ‘Synthetic Organic Chemicals from Petroleum: An American Development’, Industrial
and Engineering Chemistry 31, no. 5 (1939): 515–19, doi.org/10.1021/ie50353a006.
22 Nicolas Rasmussen, ‘Plant Hormones in War and Peace: Science, Industry, and Government in the
Development of Herbicides in 1940s America’, Isis 92, no. 2 (2001): 302, doi.org/10.1086/385183.
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cover on Pacific islands, in turn saving soldiers’ lives.23 Despite several years of
testing, however, the military did not implement the herbicide program before the
war ended.
When the Pacific war ended in 1945, scientists and chemical company executives
scrambled to bring new chemicals, especially pesticides, to commercial markets.
The commodification of 2,4,5-T began when a competitor to Kraus filed a patent
application for 27 formulations of herbicides, including every imaginable
formulation for 2,4-D and 2,4,5-T herbicides. His preferred herbicide was a 50/50
mixture of the two in normal butyl ester formulations, a recipe almost identical to
Agent Orange and suitable, he claimed, for knocking out the poison ivy that caused
his children severe allergic reactions.24 Second, because this product was potentially
toxic, it required federal registration along with a host of new ‘economic poisons’.
The US Congress passed the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) in 1947 to govern commercial sales of all old and new pesticides. The law
designated the US Department of Agriculture (USDA) as the sole authority for
regulating and registering pesticides, certifying them at its Beltsville laboratory
in Maryland, and issuing guidelines for pesticide disposal. The USDA registered
2,4,5‑T for commercial sale in 1948.25 The final step in the commercial proliferation
was the herbicide’s manufacture by chemical companies and its uptake by farmers,
public works agencies and gardeners who witnessed how these ‘revolutionary’
chemicals did, as advertised, kill weeds so effectively, saving significant amounts of
labour and money.
Over the next two decades to 1968, 2,4,5-T and other pesticides radically and
globally transformed agroecologies. The commercial web of pesticide manufacturers,
state and federal regulators, universities, agricultural extension offices and end users
contributed to this shift, too. University research programs and crop development
often followed the pesticides. While Agent Orange activists often point to the
unusual, military ‘birth’ of 2,4,5-T in the 1940s, they often omit the fact that it
was largely because of 2,4,5-T’s commercial popularity that US Army researchers
selected it for use in Vietnam. In 1958, 2,4-D and 2,4,5-T herbicides accounted
for the majority of all synthetic herbicides produced and consumed in the United
States. Of 40.7 million pounds (18.5 million kg) produced in the United States in
1958, 2,4-D made up 24.9 million (11.3 million kg) (61 per cent) while 2,4,5-T
comprised 5.2 million (2.4 million kg) (13 per cent). The two herbicides that later
23 In his 2015 book, Capitalism in the Web of Life: Ecology and the Accumulation of Capital, Moore outlines what
seems a key role for ecology in the development of capitalist economies. He writes that capital development not
only rests on accumulation and revolutions in commodity production, it also ‘must ceaselessly search for, and find
ways to produce, Cheap Natures’. See Jason Moore, Capitalism in the Web of Life: Ecology and the Accumulation
of Capital (New York: Verso, 2015), 53.
24 Franklin D. Jones, U.S. Patent No. 2,390,941 (Washington, DC: US Patent Office, 1945).
25 United States Environmental Protection Agency, ‘2,4,5-T: Position Document 1’ (Washington, DC: EPA,
1979), 5.
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formed Agent Orange were, by 1960, a staple of the herbicide economy, reaching
end consumers through various blended products.26 By 1967, herbicide production
had moved well beyond these two herbicides, too, to include newer chemicals that
affected plant metabolic functions in different ways. Total herbicide production
in 1967 was 348 million pounds (158 million kg); of this, 2,4-D accounted for
83.8 million (38 million kg) (24 per cent) while 2,4,5-T production was 27.2 million
(12.3 million kg) (8 per cent).27 This herbicide transition expanded from the US to
many developing countries in the 1950s and 1960s. Technical experts supported by
the US Department of State often introduced herbicides and sprayers in these sites;
this impetus was not limited to capitalist countries, either. Soviet agronomists and
entomologists advanced similar projects.28 By the late 1950s, US federal agencies,
including the Forest Service, the Bureau of Land Management and the Department
of Defense (DOD), became significant buyers of synthetic herbicides. The US
Federal Supply Service published in 1958 the first federal specification for 2,4,5-T
herbicides, a recognition that herbicides had entered the mainstream of government
purchasing alongside paper clips, diesel fuel, hammers and combat boots.29 The
following year, Congress amended FIFRA to specifically include language for
chemicals acting as a ‘plant regulator, defoliant or desiccant’, recognising the unusual
dual nature of synthetic auxin herbicides.30
While writers such as Carson repeatedly linked the rapid growth in pesticide use to
a ‘chemical war’ against nature, the US military’s research into herbicides as weapons
diminished after 1945, before returning to life in 1959 with the Vietnam conflict.
Commercial herbicide research and production grew rapidly, while the US military
effectively walled off its tactical herbicide research and proceeded to develop unique
formulas separate from the commercial market. While most American research
universities conducted research with 2,4,5-T and other pesticides, the US military
was committed to a much smaller research program with herbicides at its biological

26 United States Tariff Commission, Synthetic Organic Chemicals: United States Production and Sales, 1958
(Washington, DC: US General Printing Office, 1959), 47. Note that the herbicides sold were typically formulated
from technical 2,4,5-T or 2,4-D acid into various esters or salts. The Tariff Commission reports double-count the
precursor acid form and the various ester and salt forms used in approved herbicides.
27 United States Department of Agriculture, The Pesticide Review: 1968 (Washington, DC: USDA Agricultural
Stabilization and Conservation Service, 1969), 3.
28 Thomas Robertson, ‘Cold War landscapes: Towards an environmental history of US development programmes
in the 1950s and 1960s’, Cold War History 16, no. 4 (2016): 417–41, doi.org/10.1080/14682745.2014.950238.
A 1971 survey of Soviet pesticide production and use notes that 2,4-D accounted for most of the herbicides used.
See Philip R. Pryde, ‘Soviet Pesticides’, Environment: Science and Policy for Sustainable Development 13, no. 9
(1971): 19.
29 United States Federal Supply Service, ‘Herbicide, 2,4,5-Trichlorophenoxyacetic Acid (2,4,5-T) (Salts and
Esters)’ (Washington, DC: GSA, 1958).
30 United States Environmental Protection Agency, Legal Compilation: Statutes and Legislative History, Executive
Orders, Regulations, Guidelines and Reports (Washington: GPO, 1973), 89.
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and chemical weapons laboratory, Fort Detrick. The unique demands of the tropical
terrain in Vietnam and the worsening Cold War situation there prompted this
specialised program’s unusual growth.31

2,4,5-T in the military economy
While Moore’s notion about metabolic ‘shifts’ is especially useful in theorising the
inter-related processes of 2,4,5-T’s commercialisation and agroecological changes,
it does not easily account for the ways that global political events altered 2,4,5‑T’s
relative military values in the Cold War. The successful Soviet launch of the Sputnik
satellite in 1957 prompted President Dwight D. Eisenhower to establish the
Defense Advanced Research Projects Agency (DARPA); in turn, DARPA funded
the new herbicide research at Detrick.32 At the same time, American interest in the
mountainous forests covering the Laos–Vietnam border increased sharply due to
political and military changes on the ground. Communist leaders in Hanoi had
grown anxious in late 1958 that their southern comrades were building a military
resistance in the Republic of Vietnam without them. General Secretary Lê Duẩn
pushed for expansion of overland supply routes through the mountains to provide
weapons as well as oversight. The party passed a resolution in May 1959 creating
the 559 Transportation Group to develop what Americans later called the Hồ Chí
Minh Trail. This brought instant affirmations of support from the People’s Republic
of China and the Soviet Union.33 That same month, American military personnel
began accompanying South Vietnamese military units on missions, and US Special
Forces camped near the trail network reported occasional assaults.34 The political
and military situation in Vietnam continued to deteriorate in 1960–61, so President
John F. Kennedy and his South Vietnamese counterpart, President Ngô Đình Diệm,
embarked on a deliberate foray using herbicides in counter-insurgency actions. From
the first spray tests conducted in August 1961, Kennedy and his military advisors
understood that people might interpret the program as a form of chemical warfare.35
Despite these concerns, the military web of production for tactical herbicides
ramped up, especially with the build-up of US advisors in 1962. That year the DOD

31 Environmental lawsuits involving the US Army at Fort Detrick have, like Agent Orange litigation elsewhere,
produced richly annotated histories. See United States Army Corps of Engineers, Archives Search Report Findings for
Field Testing of 2,4,5-T and Other Herbicides: Fort Detrick (St Louis, MO: USACE, 2012), 4.
32 United States Army Corps of Engineers, Archives Search Report, 8.
33 Lien-Hang T. Nguyen, Hanoi’s War: An International History of the War for Peace in Vietnam (Chapel Hill, NC:
University of North Carolina Press, 2012), 41–7.
34 Ronald H. Spector, Advice and Support: The Early Years of the United States Army in Vietnam 1941–1960
(New York: Free Press, 1984), 332.
35 The official US Air Force history of Operation RANCH HAND, published in 1982, provides an exceptionally
detailed account of these exchanges in 1961. See William A. Buckingham, Operation RANCH HAND: The Air Force
and Herbicides in Southeast Asia, 1961–1971 (Washington, DC: USAF, 1982), 11–22. For a more wide-ranging
contemporary analysis, see David Zierler, The Invention of Ecocide, 48–66.
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sent large quantities of 2,4,5-T to Vietnam via two ships departing an Oakland
shipping terminal carrying over 144,000 US gallons (545,100 L), worth more than
US$2.5 million.36 That order accounted for 12 per cent of total US production of
2,4,5-T that year.37
Within this global military economy, tactical herbicides provided one (politically)
cheap fix to problems of sending money and soldiers to Vietnam. The herbicide
opened up paths of transportation and communication on the ground. It denied
vegetation cover for would-be attackers. It enhanced aerial surveillance and made it
costly for insurgents to cross these opened areas. As the conflict grew in importance in
Washington, the government placed more value on herbicides and other chemicals,
especially another naphthalene derivative, napalm, to win the war more quickly and at
a lower cost in American lives.38 This new military economy for herbicides and other
chemicals in turn drove a new set of legal and symbolic processes to produce tactical
herbicides that could not also enter the broad webs for commercial herbicides. The
DOD issued new military specifications to producers governing production and
supply of military herbicides, with printed warnings prohibiting their use in lieu of
commercial herbicides, even on military bases. Army researchers at Fort Detrick in
1963 created a purchase description for ‘Herbicide Mixture, Orange’, which guided
chemical companies in producing a new, blended tactical formula. These legal and
bureaucratic procedures, more than chemistry, distinguished Agent Orange from
near-identical commercial herbicides using a similar 50/50 mixture. The secrecy
and controversy about the spraying in the 1960s also helped to wall off this archival
record of the tactical herbicide’s production and use.39
While histories of Agent Orange have followed the rapid expansion and sudden
end to the military’s procurement and shipping of tactical herbicides, they do not
generally consider how this specialised, top-secret flow compared to larger trends
of 2,4,5-T production or the pesticide economy in the 1960s. A comparison of
production statistics from annual US Tariff Commission reports and DOD records
(Figure 1) shows one production bottleneck at the peak of spraying in 1967–68.
DOD purchasing agents briefly attempted to control all US production of the
herbicide, but they soon reversed course when inventory specialists in Vietnam

36 Buckingham, Operation RANCH HAND, 29.
37 This is a rough figure derived from Buckingham’s account of the total volume delivered to Vietnam in 1962
(Operation RANCH HAND, 29) and Young’s figures for approximate weight per litre of the different herbicide
formulations (Agent Orange, 29).
38 Napalm was developed in the Second World War as a gelling agent for incendiary bombs. Harvard researchers
developed it from a mixture of aluminum and magnesium salts of naphthenic and palmitic acids. See Robert
Neer, Napalm: An American Biography (Cambridge, MA: Harvard University Press, 2013), doi.org/10.4159/
harvard.9780674075450.
39 United States Army, ‘Edgewood Arsenal Purchase Description. Herbicide Mixture, Orange’ (1963). Described
in Young, Agent Orange, 41–2.
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reported a build-up of unused stocks.40 Also, with respect to 2,4,5-T production,
DOD orders in the 1960s accounted for less than a third of 2,4,5-T production
from 1955 to 1970 (Figure 1). The market context for 2,4,5-T use as a herbicide had
changed considerably by the mid-1960s as farmers and companies had moved on
to cheaper chemicals with more selective functions on targeted weeds. The USDA’s
1971 Pesticide Review charted this peak of 2,4,5-T production from 42 million
pounds (19 million kg) in 1968 to 11.6 million (5.3 million kg) in 1969 and
14.5 million (6.58 million kg) in 1970. Meanwhile, production of other herbicides
in this same chemical category (cyclic synthetic organic herbicides) increased by
more than 600 per cent in the same period.41

Figure 1: Graph comparing DOD purchases of tactical 2,4,5-T with total
US production of 2,4,5-T and total US production of all synthetic organic
herbicides (cyclic)
Sources: US Tariff Commission Reports, 1960–70. DOD Procurement: Young, Agent Orange, 173–5.
Graph compiled by author.

Considering the value of 2,4,5-T in relation to a rapidly expanding Pandora’s box of
pesticides, this data suggests that in the 1960s the number of competing herbicides,
even just those synthetic ones derived from naphthalene and benzene, had rapidly
expanded. The volume of substitutes for 2,4,5-T grew more than 600 per cent.
(Commercial demand for the other herbicide in Agent Orange, 2,4-D, continued
to grow in this period as well, and use continues to the present day.) Finally, the
40 Dorothy Craig, Use of Herbicides in Southeast Asia (San Antonio, TX: San Antonio Air Logistics Center, 1975),
19–22.
41 United States Department of Agriculture, Pesticide Review: 1970 (Washington, DC: USDA Agricultural
Stabilization and Conservation Service, 1971), 18. After 1970, in part due to the partial ban, the pesticide review
no longer listed 2,4,5-T as a separate line item. However, production continued into the 1970s as its use was still
allowed for non-food applications.
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last year for which 2,4,5-T production was singled out in the Tariff Commission
reports, 1970, is important as it suggests that even after the US military ceased
purchasing 2,4,5-T for Agent Orange, there was an uptick in domestic demand.
Ranchers continuing using the herbicide until 1979 and utility crews clearing
rights of way on roads and power lines used the herbicide until it was fully banned
in 1985.42 Thus, even as the US Air Force and the DOD worked out the highly
controversial disposal of Agent Orange stocks in 1977 and responded to various
court cases, power companies and highway grounds crews continued spraying
2,4,5‑T domestically, contributing to dioxin’s global background levels.

Transport and ‘drift’ in the war zone
As the introduction describing the 10th Chemical Platoon’s daily operation suggests,
2,4,5-T was just one of many chemicals, tactical and non-tactical, moving through
combat zones, bodies and ecosystems in Vietnam. While at the macroeconomic level,
consumer demand and relative values of 2,4,5-T and herbicide substitutes explained
its geographic dispersion to crops, forests and rights of way, in Thừa Thiên Huế
Province in Vietnam (Figure 2), the herbicide flowed according to a different logic,
but also in geographically distinctive ways. Returning to Moore’s notion of ‘Cheap
Nature’, the tactical herbicide Agent Orange fulfilled a similar logic in Vietnam, but
directed into the economy of combat. Instead of boosting crop or forest production,
its primary value rested in eliminating them as resources for communist forces.
A DARPA contractor in 1963 listed the following uses for 2,4,5-T in a war zone:
eliminating vegetation cover, roadside clearance, boundary demarcation; vegetation
control along base perimeters; destroying crops; and, finally, eliminating aquatic
weeds, floating mats of water hyacinth that impeded river boats.43
While these tactical uses of the weaponised 2,4,5-T suggest the ease with which
Agent Orange entered Vietnamese ecosystems through intensive aerial spraying,
records associated with military herbicide spraying suggest a fairly concerted effort
between the United States and South Vietnam to confine Agent Orange and the
‘rainbow herbicides’ (Agents Orange, White and Blue) to specific corridors and
combat sites. Figure 2 shows a composite of three georeferenced sets of war records
designed to show how the spraying of Agent Orange (represented as orange spray
runs below) fit within the war zones of Thừa Thiên Huế Province. Agent Orange
spray runs were generally limited to the mountainous western region of the province,
largely controlled by communist forces by 1967. Like the clusters of red points
42 United States Environmental Protection Agency, ‘Decision and Emergency Stop Order Suspending
Registrations for the Forest, Rights-of-Way, and Pasture Uses of 2,4,5-Trochlorophenoxyacetic Acid (2,4,5-T)’
(Washington, DC: USEPA Office of Pesticide Programs, 1979). On the 1985 ban, see ‘All uses of 2,4,5-T and silvex
pesticides banned’, Chemical Engineering News 63, no. 12 (1985): 6.
43 Young, Agent Orange, 60–3.
20

Following dioxin’s drift

representing US aerial bombing missions, the spraying was especially concentrated
in the A Sầu Valley and at entry points where communist trails (yellow arrows)
entered the province from Laos. FSB Bastogne, the firebase sprayed by the 10th
Chemical Platoon in 1970, was the American military’s last stronghold on the one
paved road running west from the coast to the A Sầu Valley.

Figure 2: Spray runs, 1970 spray areas and bombing in Thừa Thiên Huế Province
Sources: Map by author. This image is a simplified composite of four historical–geographical sources:
(1) a US bombing database; (2) records of herbicide flying missions; (3) a 1970 provincial military
record for proposed spray sites; and (4) described infiltration routes. Sources are (1) United States Air
Force, ‘THOR: Theater History of Operations Reports’, afri.au.af.mil/thor/#.WV4KJdOGPyt, accessed
7 July 2017; (2) spray runs digitised by author, derived from source data in United States Air Force,
‘HERBS Tape: Defoliation Missions in South Vietnam, 1965–71’ (Washington, DC: USAF, 1985), www.
nal.usda.gov/exhibits/speccoll/items/show/1257, accessed 7 July 2017; (3 and 4) source digitised and
georeferenced by author, derived from paper record ‘Herbicide Operations Project 1/2/2/70’, Records
Pertaining to Herbicide Operations, Assistant Chief of Staff for Operations (G3) Advisor, MACV First
Regional Assistance Command (FRAC), RG 472, National Archives—College Park (NARA2).

Even in this specialised war herbicide economy with articulated target zones
and depopulated areas, problems of spray drift and accidental destruction of
non‑combatant or ‘friendly’ crops highlight the ecological and political limitations
of herbicide operations. A US military review of the herbicide program noted that
thousands of farmers petitioned the South Vietnamese military regarding damage
to crops. The highly volatile form of 2,4,5-T used in Agent Orange tended to
drift several kilometres with the wind. Another American study noted that failures
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to compensate farmers also posed deep political and tactical problems. Some
disgruntled farmers joined the insurgents, and American attempts to reimburse
farmers presented opportunities for widespread corruption as the South Vietnamese
Government lacked sufficient oversight to verify crop damage claims.44
In both strategic and economic senses, problems with Agent Orange’s physical
drift into ‘friendly’ fields or onto persons pointed to deeper, underlying problems
with the logic of using 2,4,5-T as a tactical herbicide. Pilots could not tease out
‘friendly’ from ‘enemy’ persons in the large spray areas, and sprays often drifted onto
US soldiers. Given increased political resistance in South Vietnam and emerging
scientific reports in 1969 on dioxin’s alleged effects on foetal development, the
US military faced an increasingly steep hill to climb in justifying spraying even in
war-zone targets such as the A Sầu Valley. The following excerpt from a planning
document of 1970 illustrates how far the military’s logic of mitigating damage to
civilians had been stretched. The report explained:
Intelligence estimates indicate approximately five regiments or a total of 10,000 NVA/
VC troops are located within the target area. No friendly or pro GVN inhabitants
are known to be living in the area and the Montagnard population is estimated to be
approximately 9600. The resultant native population density of the entire area is less
than four individuals per square kilometer.45

This strange mathematics, averaging the indigenous population across the area of the
entire spray run, was a grim attempt to distract from the possibility that concentrated
villages of Montagnard people and their crops were squarely in the middle of spray
paths that might expose them to potentially teratogenic dioxin. This diminished
valuing of highlander lives, not to mention enemy forces, drew increasingly severe
responses from South Vietnamese allies who worried that communist propaganda
about ‘poison sprays’ might contain an element of truth. Many mountain peoples
had become linked with the trail system and the communist war effort, too. In the
A Sầu Valley, communist political and military units had since the late 1940s
supported the local economy and recruited many highlander youths. Some received
advanced officer training, and many highland villages supplied food as well as labour
for the trails and rest areas.46
44 Drawing from the US military’s Herbicide Policy Review and other key documents, Martini provides an
excellent synopsis of this debate over drift. See Martini, Agent Orange, 77–83.
45 ‘Herbicide Operations Project 1/2/2/70’, Records Pertaining to Herbicide Operations, Assistant Chief of Staff
for Operations (G3) Advisor, MACV First Regional Assistance Command (FRAC), RG 472, NARA2.
46 Local party histories of these mountainous districts note significant participation in both political and military
agendas by the ethnic minorities in the highlands. Many descendants of these highlanders continue to serve in
regional and national government posts in the present. For histories of Montagnard participation in Thừa Thiên
Huế Province, see Ban Chấp Hanh Đảng Bộ Huyện Nam Đông, Lịch Sử Đảng Bộ Huyện Nam Đông (1945–2000)
[History of Nam Đông Party Unit, 1945–2000] (Hà Nội: NXB Chính Trị Quốc Gia, 2003), 48–54; and on ethnic
minority participation in the A Sầu Valley, see Đảng Ủy Ban Chỉ Huy Quân Sự Huyện A Lưới, Lịch Sử Lực Lượng
Vũ Trang Nhân Dân Huyện A Lưới (1945–2010) [History of Popular Armed Forces in A Lưới District] (Hà Nội:
NXB Quân Đội Nhân Dân, 2011).
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In such heavily bombed areas as the A Sầu Valley, much of the herbicide not absorbed
in plant leaves flowed into the circular, muddy ponds left by thousands of bomb
craters. With the monsoon downpours, residues of the oily herbicides overflowed
from these craters into the A Sap River, which brought water to the valley’s rice
paddies and villages. In the muddy pools of bomb craters, while the herbicide
degraded quickly from sunlight and oxidation, the heavier dioxin molecules settled
in the sediment. The A Lưới area (Figure 3) was especially targeted for spraying and
bombing during two peaks of fighting in 1966 and 1969–70. The underlying 1967
satellite image in Figure 3 shows the white dots of bomb craters running in lines of
individual runs roughly a kilometre long.47 Visible from space, these craters formed
a patchwork of ponds trapping dioxin in individual spots.
Even for the herbicide that reached its vegetation targets and did the desired
work, it also produced unanticipated results and tactical problems with respect to
ecological responses. The spray missions depicted in Figure 3 show runs of three
different herbicides; the location of each in this valley suggests slightly different
military concerns about the targeted plants below. The A Sap River running through
the A Sầu Valley was a vital source of fresh water for rice, and strips of the herbicide
Agent Blue (coloured blue) reflect the intent to destroy these crops. Additional runs
of Agent White (coloured white) along the river’s course and fringing it for a few
kilometres on either side suggest that herbicide planners were intent on killing
a wide spectrum of trees and broadleaf crops for longer durations. Agent White
contained a different synthetic hormone, picloram, that, while more expensive than
2,4,5-T, was more effective at eliminating vegetation more permanently than Agent
Orange.48 Agent Orange was clustered along steeper slopes fringing the valley, areas
covered in forest or non-rice staples such as cassava. When the autumn–winter rains
hit, these defoliated (and napalmed) forests on the higher slopes tumbled down in
mudslides, clogging and flooding the river valley.

47 One additional geographic layer was added in this image, the CORONA satellite image DS1045-1069DA081,
29 January 1968, courtesy of United States Geological Service, lta.cr.usgs.gov, accessed 17 November 2017.
48 Ecologists in particular pointed to picloram in Agent White as a more problematic military herbicide for its
persistence. It rendered soils unproductive far longer than Agent Orange. For a detailed study on Agent White,
see Leif Fredrickson, ‘From Ecocide to Eco-ally: Picloram, Herbicidal Warfare, and Invasive Species, 1963–2005’,
Global Environment 7, no. 1 (2014): 172–217, doi.org/10.3197/197337314x13927191904961. Agent Blue was
an arsenical herbicide and used especially for killing rice crops. See United States Army, Field Manual 3-3: Tactical
Employment of Herbicides (Washington, DC: US Army, 1971).
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Figure 3: Herbicide spraying and bombing in A Lưới
Sources: See Figure 2 sources. Map by author.

Whereas the relationship of the commercial herbicide to the farm economy
permitted certain boosts in profits as a labour-saving technology, the herbicide’s
drift in Vietnam brought about unexpected ecological and tactical consequences.
One result of defoliating broadleaf plants such as rainforest trees was the opening
of slopes to the widespread expansion of tall grasses. An American visitor to spray
zones in 1969 noted a variety of grasses growing 2–3 metres in height. One of the
most pernicious was an invasive grass that had hitchhiked from American bases
in Guam: elephant grass (Pennisetum purpureum). This grass, along with various
species of cane and the food crop sorghum, thrived in Vietnam’s defoliated hills.
The intensive and repeated sprayings of Agent Orange across large swathes of hills
produced in effect a new ecotone similar in some respects to pasture lands elsewhere.
Communist troops adapted to the dense grass and cane, forging new paths and
adding new camouflage.49
Aside from routine North Vietnamese radio broadcasts about the ‘poisonous sprays’,
soldier experiences and imagery describing these defoliated landscapes became
a significant element of war stories and protest literature. Veterans interviewed by
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49 Robert A. Darrow, ‘Report of Trip to Republic of Vietnam, 15 August–2 September 1969’, Alvin Young
Collection, USDA National Agricultural Library, nal.usda.gov/exhibits/speccoll/files/original/f994332e7ad90bc
9b846049d846b4639.pdf, accessed 7 July 2017.
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the author near Huế repeatedly touched on the challenges that spraying posed for
camouflage. One individual who served in the National Liberation Front described
how American helicopters dropped ‘gasoline bombs’ (‘bulk flame drops’) that
singed hills black while suffocating anyone hiding underground. After these runs,
he continued using the same routes but changed his leafy green camoflauge to
blackened char, or later to grasses, to mimic these changes on the ground.50 A North
Vietnamese journalist travelling these post-spray hillsides in 1967 used the ruined
setting to evoke a familiar strain of anti-war sentiment:
We march in the desolate gray of the forest. Around us, giant trees, their foliage
stripped by poison chemicals, thrust their stark branches into the sky. Their ghostly
silhouettes march across a low and cloudy sky, heavy like a soaked quilt … here, on
these mountains once green with heavy growth, such a rage against nature seems
insane. One finds himself asking: ‘But what do they want?’ Is it possible that the
superforts [B-52s] fly all the way from Guam, so far through the air, just to change
the color of this forest?51

While the author confuses the high-altitude B-52s involved in saturation bombing
with the low-altitude, slow-moving sprayer planes (C-123s), the above passage
reinforced the increasingly popular Agent Orange ‘ecocide’ story. By 1969,
photographs of dead trees and grey hillsides began appearing regularly in American
anti-war newspapers and pamphlets and, in 1970, one young American war
protester, Barry Weisberg, published the first American book on the subject. Ecocide
in Indochina: The Ecology of War popularised the term ‘ecocide’ and advanced
the older, North Vietnamese argument that the military herbicide program was,
in moral terms, a war crime.52

Narrative and metabolic conflict: Dioxin in the
‘ecocide’ story and its ‘fate’ in Vietnam
While the herbicide’s drift in Vietnam was one negative aspect of its metabolic
functions in the war zone, since then, the drift of its contaminant dioxin has
demonstrated the ability to not only cross the social–natural divide but also to cross
multiple spaces and timescapes. After the US ceased spraying and as the partial ban
on 2,4,5-T took effect, the ‘ecocide’ story about 2,4,5-T gave way to a new variant,
a persistent poison story, while knowledge of dioxin’s metabolic effects remained
clouded in debate. The US refused to open diplomatic ties with the Socialist
50 Author interview with Mr Dan, 2 February 2012, Thủy Phương Commune, Thừa Thiên Huế Province. Also
like many other bô đọi (infantry) soldiers who fought in these areas, Mr Dan reported that he could not have
children after he and his wife gave birth to a severely disabled daughter in 1984. He believed that her ailments were
directly related to his exposure to dioxin.
51 Trần Mai Nam, The Narrow Strip of Land (Hanoi: Foreign Languages Publishing House, 1969), 9–10.
52 Barry Weisberg, Ecocide in Indochina: The Ecology of War (New York: Harper & Row, 1970).
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Republic of Vietnam after the war, thwarting opportunities for collaborative, onsite research. During this frozen period in US–Vietnamese relations until 1994,
stories about dioxin’s toxicity remained a staple in Vietnamese claims for the US to
pay reparations for damages as a precondition to the normalisation of diplomatic
ties. To drive home the point, the Vietnamese Government used the former US
Embassy in Hồ Chí Minh City to house the American War Crimes Museum where
several rows of jars containing stillborn, severely malformed babies from the Sài Gòn
Maternity Hospital were on display. This macabre display was presented as evidence
of the effects of the ‘Orange poison’ (chất độc mầu da cam).53 While Vietnamese tour
groups, school classes and foreign visitors passed through the museum, Vietnamese
scientific research on dioxin’s potential health impacts remained highly classified.
Meanwhile, in the US, contentious scientific studies were unable to fully resolve
questions about dioxin’s properties as a teratogen or carcinogen. Congress in 1970
ordered the National Academy of Sciences to conduct a comprehensive study on
teratogenic effects of 2,4,5-T and dioxin. The study, released in 1974, pointed to
extensive ecological damage but could not show extensive linkages between dioxin
and various attributed birth deformities and illnesses.54
These Vietnamese public displays and the highly publicised US debates helped
elevate the controversial dioxin story into an elite circle of toxic disaster narratives;
however, public understanding of either the herbicide 2,4,5-T or the movement of
dioxin often ran counter to the research. New research in the 1990s showed that large
areas of former spray zones contained levels of dioxin comparable to background
levels (0–5 parts per trillion (ppt)) in industrialised countries. Meanwhile, other
findings showed that dioxin believed to have settled into pond sediments had
instead become highly mobile in the food chain, travelling with animals to markets
and with humans across Vietnam and beyond. Much of this new research stemmed
from a late 1990s collaboration between Canadian and Vietnamese researchers
in the A Sầu Valley. A three-year study generated comprehensive analysis of soils,
animal tissue, human blood samples and human breast milk with state-of-the-art
surveys in Canadian laboratories.55 Soil tests conducted across the valley confirmed
that dioxin sprayed from the aircraft had dissipated from non-detectable to 5 ppt.
Sites with remaining elevated concentrations of dioxin were concentrated around
former American Special Forces bases in the valley. At the longest-occupied base,
A Shau, an area near the former American compound that had been excavated for
53 The author visited the museum in 1993 before the US re-established diplomatic ties and the museum was
closed. Many of the exhibits have since 1994 been relocated to the city’s War Remnants Museum; only a few of the
foetuses can now be seen in the new museum.
54 Committee on the Effects of Herbicides in Vietnam, The Effects of Herbicides in South Vietnam, Part A
(Washington, DC: National Academy of Sciences, 1974). See also Deborah Shapley, ‘Herbicides: Academy Finds
Damage in Vietnam after a Fight of Its Own’, Science 183, no. 4130 (1974): 1177–80.
55 L. Wayne Dwernychuk, Hoang Dinh Cau, Christopher T. Hatfield, Thomas G. Boivina, Tran Manh Hung,
Phung Tri Dung and Nguyen Dinh Thai, ‘Dioxin reservoirs in southern Viet Nam—A legacy of Agent Orange’,
Chemosphere 47 (2002): 117–37, doi.org/10.1016/S0045-6535(01)00300-9.
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aquaculture ponds, showed dioxin levels in the soil at 300–400 ppt. The joint study
recommended focusing attention on these ‘dioxin reservoirs’ where the contaminant
was likely concentrated as a result of industrial spills.56
While the dioxin may have dissipated from the soils of affected spray runs, the group
identified a more troubling finding with respect to its mobility through animal tissue
and fat. As a heavy molecule, it quickly settled in river and pond sediments after the
war; however, disturbances—particularly the daily feeding of ducks and fish—released
the dioxin into the water, where animals ingested it. Dioxin bioaccumulates in fat like
other hormone-disrupting chemicals, so the team checked dioxin levels in A Shau’s
ducks, fish and other animal products. They detected high concentrations of dioxin:
from 80 to 95 ppt in the fat and livers of ducks and fish. Humans eating the ducks and
fish then ingested dioxin with the animals’ fatty tissue or organs. Pregnant women,
most of them born after the war ended, passed dioxin through fatty acids to foetuses
and, later, through fat-rich breast milk to infants. Samples of breast milk collected
near the hotspot at A Shau showed levels ranging from 5 to 20 ppt; estimates of early
childhood exposures before age three ranged from 20 to almost 100 ppt.57 While
these findings have helped to allay general fears in Vietnam about possible pathways
of exposure, they also raise persistent public fears of possible dioxin contamination in
present-day animal products produced near former hotspots.
Besides concerns about dioxin’s potential effects within the bodies of mothers
and infants, new research in medical genetics suggests that dioxin exposures may
even leave further-reaching, multi-generational signatures in the coding of DNA.
Current studies focused on dioxin’s effects on DNA in Vietnam suggest a possible
association between a parent’s past environmental exposures and, via a process
called DNA methylation, the intergenerational transfer of this DNA to children.
Researchers since the 1960s have long observed through malformed foetuses a
teratogenic effect of dioxin exposure. This new wave of studies in epigenetics
suggests that past dioxin exposures may leave biomarkers in offspring.58 As with
the hotspot study at the A Shau base, this study found no evidence that persons at
present living in historically sprayed zones showed any effects of exposure, whether
through above-background dioxin levels in tissues or in their DNA. Rather, the
study suggested that the likelihood of certain DNA markers associated with dioxin
exposure had more to do with a subject’s parents’ initial exposure to DNA. Parents
who worked in spray zones during the war and had been directly sprayed showed
a greater likelihood of presenting a set of common genetic markers. Even as dioxin
56 Dwernychuk et al., ‘Dioxin reservoirs’, 121.
57 Dwernychuk et al., ‘Dioxin reservoirs’, 132.
58 Christina Giuliani, David Biggs, Nguyen Thanh Tin, Elena Marasco, Sara De Fanti, Paolo Garagnani, Le Phan
Minh Triet, Nguyen Viet Nhan, Donata Luiselli and Giovanni Romeo, ‘Past environmental exposure to dioxin is
associated with DNA methylation changes of CYP1A1 and IGF2 genes in present day Vietnamese population’
(currently under review). This area of genetics research is still very young, and it should be noted that the existence
of biomarkers still does not confirm a link to attributed illnesses.
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levels dissipate to near-zero levels, a ‘death’ phase in this history of the molecule,
dioxin may have an ‘afterlife’ in these metabolic ‘echoes’ of rewired DNA that
may persist for generations and later be found to have associations with various
illnesses. Given estimates of Vietnamese exposed to 2,4,5-T spraying on the order of
1–2 million persons, these epigenetic signatures may present in significant portions
of the population for generations to come. Further tests of American veterans and
their offspring, as well as the descendants of commercial pesticide applicators, might
show a common signature in their DNA, too.

Conclusion
Travelling with these dioxin molecules from their synthetic origin to their envelopment
in 2,4,5-T herbicides, their uptake at hotspots and their epigenetic afterlives in DNA,
this metabolic approach challenges the notion that individuals, like pollution sites, are
static entities fixed in specific temporal boundaries. Epigenetics research and genomic
studies are showing increasingly that DNA, the building block of life and individual
human traits, continues to morph and shift in response to external stimuli. As a
synthetic molecule, dioxin presents a challenge to ethicists and historians as daunting
as atmospheric carbon and endocrine disruptors. As an historical subject, the molecule
is mute, exerting no intent of its own. Instead one must follow its metabolic effects—
of 2,4,5-T on plants and of dioxin on animals and humans. Despite increased
awareness of these metabolic events in veterans and the ecosystems of Vietnam, fitting
this more interconnected perspective on dioxin with established individual suffering
or moral narratives means challenging to some extent the nature of popularly accepted
Agent Orange stories. Even as researchers and soil scientists document near-complete
degradation of dioxin after 50 years in many former spray zones, these older ‘poison’
stories associated with past spray sites often return. The metabolic terms for dioxin’s
release and subsequent disappearance (or localised persistence) are more nuanced,
more complex than most stories will allow.
To put this problem of the pollution narrative and alleged ‘sufferers’ in more concrete
terms, one may consider the plight of people now living near the dioxin hotspot of
the former A Shau base. In 2015, the author visited the site and nearby Đồng Sơn
Commune with a group of American students and a Vietnamese ecologist.59 The visit,
59 The ecologist Dr Phung Tưu Bôi is nationally and internationally known for his work in the A Sầu Valley.
In 2007, the New York Times featured his development of the ‘green fence’ approach to keep village cattle from
grazing around the hotspot area. See Christie Aschwanden, ‘Through the Forest, a Clearer View of the Needs
of a People’, New York Times, 18 September 2007, www.nytimes.com/2007/09/18/science/18prof.html, accessed
12 July 2017. The environmental activist Susan Hammond also describes elements of the A Shau site as well as
the problem of disentangling the Agent Orange disaster narrative from specific sites like A Shau and the nearby
commune. See Susan Hammond, ‘Redefining Agent Orange, Mitigating its Impacts’, in Interactions with a Violent
Past: Reading Post-Conflict Landscapes in Cambodia, Laos and Vietnam, ed. Vatthana Pholsena and Oliver Tappe
(Singapore: NUS Press, 2013), 186–207.
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coordinated by an office in A Lưới District, featured stops at the former runway
(Figure 4) as well as a visit to the hotspot site at the fringe of the former runway with
a ring of thorny trees surrounding the most contaminated zone. The tour ended at
the commune meeting hall. Guides pointed to a small infirmary funded by foreign
and government contributions, and the chairman of the commune presented the
author with a gift of textiles made by the Ta Oi indigenous people, who were the
historic occupants in this part of the valley. The chairman was a member of this
group, as were roughly half the people in the commune.

Figure 4: Former A Shau runway with bomb craters
The foreground shows a thin layer of grass covering the remnants of the American Special Forces base
abandoned in 1966. The trees in the distance were planted to screen off the dioxin hotspot.
Source: The author.

In the chairman’s short welcome speech, he very quickly got to the point about the
Agent Orange/war legacy narrative, and more specifically the hotspot story that had
drawn the group there. Pointing to the infirmary, he said that what the commune
did not need were more scientists and experts coming to draw people’s blood and
take it away to write their studies. They had a clear enough knowledge, he said,
about hotspot locations and how dioxin moved through the food chain.
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The problem that he identified as most vital to the commune’s future development
concerned affordable or free tests that people could perform to confirm that their
land, their animals or perhaps their DNA were ‘clean’. He implored the author,
the ecologist and the students to develop technologies to effectively map dioxin’s
presence and absence so that people could work, live and build livelihoods outside
any ‘hot’ zones. Farmers in the commune, he stated, despite general assurances
from researchers of background traces of dioxin along the valley floor, continued
to encounter discrimination at urban markets when buyers asked their village of
origin. The chairman’s speech illustrated a particular struggle for those generally not
affected by historical encounters with dioxin but who nevertheless continue to suffer
under the weight of dioxin history and the Agent Orange stories. Preliminary results
in epigenetic research suggest new hope for descendants of the war generation,
Vietnamese and American, who even if they suffer no associated illnesses may be
curious about their own genomes.
Metabolic history and the metaphor of drift present a path for more stories about
environments, from toxic sites to human bodies, where there is neither a static
victim or site nor a morally good or bad ‘subject’. Dioxin, like many environmental
agents and phenomena, lacks intent. Langston concludes in her study of endocrine
disruptors that ‘science alone cannot solve our chemical problems’ and that policymaking communities, no matter how responsible to their constituents, are slow
to catch up with changing scientific understandings of toxicity.60 In Đồng Sơn
Commune, the chairman declared that the village was finished with scientists; and
even though knowledge of the hotspot had attracted some press attention, there
was no hint of any state-of-the-art dioxin remediation project coming to one of
the poorest communes in the valley. Instead, he and his neighbours urged the
group to identify and develop ‘clean’ (sạch) spaces in the village and the valley. For
those worried about whether their parents may have passed down dioxin-affected
genes, he hoped that researchers in the future would develop (cheap) tests to check
genetic markers. As the student group toured the former airstrip, guides from
A Lưới District’s tourism office even wondered if rehabilitating the old American
base as a dual war tourism/dioxin education centre might help spur the village
economy. The A Shau hotspot and fears of contamination had prevented people
from occupying the former base, while most former American sites in Vietnam are
now unrecognisable, covered under layers of tree plantations and industrial parks.
No amount of money, technological fixes or environmental regulations will ever fully
resolve the human, environmental and health costs associated with Agent Orange,
2,4,5-T and dioxin; however, greater attention to the kinds of environmental
stories that we tell may in time contribute to a more long-term project, reconciling
human histories with these complex, multi-scalar phenomena. The outlook of the
60
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commune chairman and residents of Đồng Sơn is perhaps more useful to students
and policymakers than a moral framework focused on perpetrators and victims.
For people in places like Đồng Sơn, the most useful stories of pollution are those
that aid their safe navigation through a complex space of potentially hazardous
toxic molecules as well as more common pathogens. Such stories, like the hopedfor tests, allow their audiences some measures of choice and agency. They know,
through work and travel, that the lands where they live are not static, nor are they
permanently damaged. Just as dioxin molecules drift, the lands, bodies and DNA
that they contact are also in motion. Such dynamic stories may lack historical
permanence as the categories of victims, polluters and toxic spaces change. ‘Drift’
as a metaphor suggests that many environmental events are not bound to a single
scale, nation of origin or timescale—thus, it challenges the temporal and spatial
frameworks of a story. Metabolic histories built around single chemicals moving
through multiple webs may draw criticism for their distributed causal arguments
and diluted notions of agency, but they can serve an important revisionist aim of
pointing readers to less singular moral frameworks. The metabolic history of dioxin,
for example, opens up new, more ambivalent approaches to agency that better suit
the complex workings of toxic waste plumes and atmospheric CO2 in the dog days
of the Anthropocene. The Agent Orange part of dioxin’s story is exceptional in the
ways that it and its detailed archives were produced. The abundance of sources
describing its development obscures the comparatively global history of 2,4,5‑T
as a commercial herbicide. By following dioxin’s drift across the spectrum of
commercial and military herbicide formulas as well as its spectral afterlife in soils
and bodies, we can in some senses recalibrate environmental histories that are often
overwhelmed by powerful, yet constraining, moral tales.
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Abstract
The governance of Australia’s forests has been highly contentious for 40 years,
with many environmental conflicts between wood production and conservation that
became known as ‘forest wars’. Although much has been written during and about
them, relatively little has been written about why they continue and why apparent
resolutions do not hold in Australia while they do in some other countries. This paper
introduces a brief history of the Australian forests from European settlement to the
onset of environmental conflicts in the 1970s, and a brief history of the conflicts over
pine plantations, the export of woodchips, rainforests and wilderness. Ten historically
contingent and interacting factors that underpin forest wars are discussed: forestry,
ecology, time, landscape and the rural divide, class, tenure, economy, philosophy,
presentation and process. This paper offers another way of looking at an enduring
problem.

Keywords: conflict, ecology, environment, environmental movement, forestry,
governance, loggers, national parks, plantations, public policy, rainforests, state
forests, wilderness, world heritage

Prologue
In August 2016, yet another skirmish in Australia’s long ‘forest wars’ started at
Yabberup, a strung-out village in the forest and agricultural region of south-west
Australia. Yabberup’s 400 people have a hall, a tennis court and a community
association, but no shop or school; work is hard to find and few people in their
20s and 30s stay there. It is surrounded by a forest rich in species whose spring
wildflowers attract visitors from across the world. Its prized jarrah timber has been
cut for decades; some still is, but not in the Wellington National Park that covers
half the forest. A local group called Promote Preston started the skirmish when they
launched their ‘Imagine Greater Wellington National Park’ campaign to double the
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size of the park to 30,000 hectares.1 They foresaw protecting its ecosystem, securing
habitat for threatened species, increasing the number of visitors, creating tourism
development and employment in the Preston Valley, and controlling the salinity of
the water. The Institute of Foresters of Australia, the professional body representing
past and present foresters, quickly rejected the idea because it foresaw increasing
the risks of fire and weed infestation, and losing biodiversity, employment and
firewood for local people.2 With a state election due six months after the launch,
the politicians took note. The local member, Mick Murray MLA, who was also
the shadow Minister for Forestry, supported the proposal, while the Environment
Minister, Albert Jacobs, recalled that when the whole area was rigorously assessed
for its biodiversity and other values in 2001, some areas had been added to the park,
but the areas now proposed were retained as state forest; in the government’s eyes,
the matter had been resolved.3 In March 2017, the election was held, the Labor
opposition became the government and the local group called on Mick Murray, now
Minister for the Environment, to make good on his support.4

Questioning
The Yabberup skirmish seemed familiar: there were opposing views of how the
forest should be used, the resolution of an earlier conflict was challenged, and
there were different interests, attitudes and styles in the challenge and response.
Whether it develops into a full-scale conflict is yet to be seen, but I have observed
such conflicts over the last 40 of my 60 years as a forester in Australia. They started
to be called Australia’s ‘forest wars’, although they were problems of governance,
not arms.5 It is surprising that although much has been written during and about
them, little has been written about why they continue, why apparent resolutions do
not hold.6 The most recent and comprehensive review by Peter Kanowski comes
nearest by identifying the historical phases of public policy and five themes in the
failing ‘legitimacy and durability of the policy processes and outcomes’.7 The themes
include failures of implementation, inclusion and regionalisation, but still leave
my questions unanswered. If Austria or Slovenia or Switzerland or the Ukraine,
1
See www.imaginegwnp.com, accessed 12 September 2016.
2
See www.forestry.org.au/images/IFA/Media_Releases/Wellington_Nat_Park.pdf, accessed 12 September 2016.
3 ‘Expansion Plans for Wellington National Park’, Collie Mail, 30 August 2016; Letter, Hon. Albert Jacob MLA,
Minister for Environment; Heritage to author, 5 October 2016, private correspondence.
4
South Western Times, 9 June 2017.
5
Maria Taylor produced the documentary video The Forest Wars: the Fight for Coolangubra (Dickson, ACT:
Media Associates, 1995); Jennifer Andrew and Karen Malone, ‘Forest Wars’, Australian Journal of Environmental
Education 11 (1995): 163–4, doi.org/10.1017/S0814062600003037; Senator Brian Greig, Hansard, Senate,
24 August 1999; Nigel Turvey, Terania Creek Rainforest Wars (Brisbane: Glass House Books, 2006); Judith Ajani,
The Forest Wars (Carlton, Vic.: Melbourne University Press, 2007).
6
For references to the literature, see footnotes 4, 7, 18 and 21.
7
Peter J. Kanowski, ‘Australia’s Forests: Contested Past, Tenure-driven Present, Uncertain Future’, Forest Policy
and Economics 77 (2017): 56–68, doi.org/10.1016/j.forpol.2015.06.001.
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for example, can govern their forests, apparently more or less stably and amicably,
why is it such an intractable and unsettled issue in Australia? Some other countries
have intractable problems, but my focus is on Australian questions. Is it inherent
in the Australian national character? Or Australian forests? Or how they have been
used? Or how values have changed? In this paper, I canvas some of the historical
factors at work. My discussion is necessarily speculative and partly subjective because,
although I draw on the forest history literature, I also draw on personal experience
and observation. I make no claim to be definitive or comprehensive; rather, I offer
another way of looking at an enduring problem.
A few points on the history of Australia’s forests before the forest wars began need
to be mentioned for those unfamiliar with its literature.8 ‘They hated trees’ was how
Keith Hancock captured the national character as the country was being settled,
but there were always conflicting voices that objected to headlong deforestation
and waste of timber.9 As in other parts of the imperial world, botanists, scientists
and foresters, and a few bureaucrats, sawmillers and politicians, advanced the idea of
‘forest conservancy’ and gained substantial newspaper coverage.10 Their idea took
formal shape with the Australian Forest League, founded in 1912 to advance the
‘cause of forestry’.11 Their interest was in the tall forests with their resources of timber.
The colonial and (from 1901) state governments responsible for forests responded
reluctantly with regulation and legislation and, from 1871, by reserving state forests
and establishing distinct forest administrations to manage them. But progress was
slow against political opposition from pastoralists and farmers, and bureaucratic

8
Australian forest history has mostly been written after the forest wars began. M. R. Jacobs, ‘History of the Use
and Abuse of Wooded Lands in Australia’ (Presidential Address at the ANZAAS Congress, Dunedin, New Zealand,
1957), Australian Journal of Science 19 (1957): 132–9, is one of the few items published prior to the 1970s. National
monographs include L. T. Carron, A History of Forestry in Australia (Canberra: Australian National University Press,
1985); John Dargavel, Fashioning Australia’s Forests (Carlton, Vic.: Oxford University Press, 1995). There are several
state forest histories, forest transport histories, journal articles and the conference proceedings of the Australian
Forest History Society, formed in 1988.
9
W. K. Hancock, Australia (London: E. Benn, 1945), cited by Geoffrey Bolton as his memorable Chapter 4
heading in Spoils and Spoilers: Australians Make Their Environment 1788–1980 (Sydney: George Allen & Unwin,
1981). Warwick Frost has demonstrated that there were exceptions to this sweeping generalisation: ‘Did They
Really Hate Trees? Attitudes of Farmers, Tourists and Naturalists towards Nature in the Rainforests of Eastern
Australia’, Environment and History 8 (2002): 8–19, doi.org/10.3197/096734002129342576.
10 The imperial context of Australian forest development is covered by (among others) Gregory Allen Barton,
Empire forestry and the origins of environmentalism (Cambridge: Cambridge University Press, 2002); James Beattie,
Empire and environmental anxiety: Health, science, art and conservation in South Asia and Australasia, 1800–1920
(Basingstoke: Palgrave Macmillan, 2011), doi.org/10.1057/9780230309067; Richard Grove, Green imperialism:
Colonial expansion, tropical island Edens, and the orgins of environmentalism (Cambridge: Cambridge University
Press, 1995); and S. Ravi Rajan, Modernizing nature: forestry and imperial eco-development 1800–1950 (Oxford:
Clarendon Press, 2006), doi.org/10.1093/acprof:oso/9780199277964.001.0001. Australian expression is shown
by (among many others) Stephen Legg, ‘Political Agitation for Forest Conservation: Victoria, 1860–1960’,
International Review of Environmental History 2 (2016): 7–33, doi.org/10.22459/IREH.02.2016.01; Libby
Robin, Building a Forest Conscience: An Historical Portrait of the Natural Resources Conservation League of Victoria
(Springvale South, Vic.: Natural Resources Conservation League, 1990).
11 W. Russell Grimwade, ‘The Australian Forest League’, Empire Forestry Journal 1 (1922): 66–8.
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resistance from lands departments.12 By the 1940s, each state had a small forest
service and there were two government schools to train foresters.13 After the Second
World War, forestry was swept along with the country’s post-war development:
roads were driven to ‘open up’ remote forests and supply more wood to sawmills
and the new paper mills; more plantations were established; staff was increased; fire
protection, training, planning and research were expanded; and limited consultation
was started between the Commonwealth (i.e. federal government) and the states and
territories (hereafter, ‘states’) constitutionally responsible for forests.14 By the end
of the 1960s, and largely unnoticed by the public eye, the scientific and practical
problems were being addressed energetically, and Australian forestry had a bright
and optimistic air about it.

The conflicts
To the foresters’ great surprise, conflicts broke out quite suddenly in the 1970s in
every forest region and in every government; some have lasted for 40 years, more may
start. They are commonly placed in a chronology of worldwide and national changes
marked by events such as the publication of Rachel Carson’s Silent Spring (1962),
the UN Conference on the Human Environment in Stockholm (1972), the start of
the Australian Heritage Commission (1975), the High Court case that prevented
the Franklin River being dammed (1983) or the Brundtland Our Common Future
report advocating sustainable development (1987). Within this general chronology,
the Australian forest conflicts were triggered by rapid, large-scale developments, first
to plant more pine trees, then by exporting wood as chips to Japan, and also by
smaller operations to log rainforests and remote areas. Media labelled them under
‘pines’, ‘woodchips’, ‘rainforests’ and ‘wilderness’ headlines, but they were varied
and overlapping.
The conflicts began in 1966 when the Commonwealth started to fund the states to
plant more pines. To do so, the states doubled the rate at which they cleared some of
their native forests. Plantations could produce more timber, but opponents argued
that the native forests provided habitat for wildlife that should not be destroyed;
moreover, so much of Australia’s forests had already been cleared for agriculture that
12 For example, the official Interstate Forestry Conference set an aim of having 24.5 million acres (9.9 million
hectares) of land reserved as state forests that was not achieved until 1967.
13 They were the national Australian Forestry School and the Victorian School of Forestry: F. R. Moulds,
‘Victorian School of Forestry: Forestry Education’, in Australia’s Ever-changing Forests II, ed. John Dargavel and
Sue Feary (Canberra: Centre for Resource and Environmental Studies, The Australian National University, 1993),
129–33; L. T. Carron, A Brief History of the Australian Forestry School (Canberra: AFS Reunion 2000); John
Dargavel, ‘Contested Forestries, Contested Educations: a Centenary Reflection’, Australian Forestry 74 (2012):
16–21, doi.org/10.1080/00049158.2012.10676381.
14 The ministerial Australian Forestry Council was established in 1965. In 1994, it was subsumed into the
Ministerial Council on Forestry, Fisheries and Aquaculture that met independently or with New Zealand ministers.
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pines should not be planted on ‘what remains of the bush’.15 Such opposition spread
through meetings, pamphlets, newspapers and so forth, and caught public attention
with dramatic photos and headlines of ‘biological deserts’. Other arguments about
soil erosion and deterioration under the pines were tacked on and entered the
national political agenda in 1972 during an inquiry into wildlife.16 It took about
15 years, but by the mid-1980s the state governments had stopped clearing large
areas of forests for plantations. Conflict took a social turn when the plantations
replaced farms, but this gained less political traction.17
The states also started to ‘clear-fell’ (cutting all the trees in blocks or ‘coupes’) some of
their coastal forests to supply wood to mills that exported it as woodchips.18 The first
mill, built near Eden in the south-east of New South Wales started to export in
1971, and was quickly followed by three in Tasmania and one in Western Australia
in 1976. The speed and size of their five-fold expansion was extraordinary and the
visual impacts dramatic. Opposition to clear-felling was based on similar grounds to
that against clearing for plantations. A belligerent tone was set in 1973 by Richard
and Val Routley in The Fight for the Forests when they stereotyped the foresters as
being devious, hypocritical and secretive, and when they declared that the states’
forest services had been ‘captured’ by the companies.19 Individually, the foresters
had long had various workday associations in the forest regions, and following
the Depression of the 1930s they formed the loose Australian Timber Industry
Stabilisation Conference with the sawmillers to see if better communication could
achieve mutual benefits.20 With the rising environmental critiques, the thoroughly
miffed government foresters drew closer to the industry they had to regulate. Much
of this was personal and local, but in 1974 they formed joint technical committees
that reported to a national Forestry and Wood-based Industries Development
(FORWOOD) Conference to advance their mutual interests.
Outside the state forests, extensive areas were being cleared, primarily for agriculture.
The conflict over a large development scheme proposed for the woodland and
heathland ‘scrub’ of the Little Desert area of western Victoria was a precursor of
15 Richard Routley and Val Routley, Canberra Times, 1 October 1971.
16 Commonwealth of Australia, House of Representatives, Select Committee on Wildlife Conservation, Report
(Canberra: Australian Government Publishing Service, 1972).
17 Jacki Schirmer and others have investigated this extensively. See, for example, Kathryn J. H. Williams and
Jacki Schirmer, ‘Understanding the relationship between social change and its impacts: The experience of rural land
use change in south-eastern Australia’, Journal of Rural Studies 28 (2012): 329–37.
18 Most these forests had been picked over for their sawlogs for decades. In clear-felling, most trees were sent to
the woodchip mills, while any residual sawlogs were sent to sawmills. The conduct of the sorting process was often
disputed.
19 Richard Routley and Val Routley, The Fight for the Forests: The Takeover of Australian Forests for Pines, Wood
Chips and Intensive Forestry (Canberra: The Australian National University, Research School of Social Sciences,
1973). There were further and revised editions. From 1980, the authors were known as Richard Sylvan and
Val Plumwood. John Dargavel, ‘The Fight for the Forests in Retrospect and Prospect’, Australasian Journal
of Environmental Management 11 (2004): 237–44, doi.org/10.1080/14486563.2004.10648618.
20 Carron, A History of Forestry, 19; Dargavel, Fashioning Australia’s Forests, 78–9.
37

International Review of Environmental History • Volume 4, Issue 1, 2018

the forest wars.21 Individuals, scientists and conservation groups united in a 1969
campaign to conserve its flora and fauna in a national park. It was largely successful,
leading to a reassessment of all the state’s public lands, and demonstrated the
political power of an organised movement. The environment movement grew
rapidly in the 1970s as national, state, regional and local non-governmental groups
were established. They took up the forest critique; rallies and protests abounded;
the media showed ugly scenes that made ‘woodchips’ a byword for environmental
devastation from which the forests had to be saved—else, where would the koalas
live? State governments could not ignore it, but although they controlled the forests,
the Commonwealth controlled exports and was drawn willy-nilly into the furore in
a dozen federal and state inquiries.22 There were two main outcomes. The forestry
departments and companies improved their practices by keeping clear of streams
or steep slopes, leaving occasional trees for habitat, and taking other measures. But
this was a weary process of persuading loggers to mend their ways, and it was not
until 1985 that Tasmania set up its Forest Practices Authority to administer a code
of practice. Other states followed with similar arrangements.23 The other outcome,
often when an election was in the offing, was for state governments to turn some
of their state forests into national parks. None of this satisfied the peak national
body, the Australian Conservation Foundation, which in 1983 declared that ‘wood
production should be transferred out of native forests … to plantations established
outside the current forest estate’.24 To the foresters, it implicitly denigrated everything
they had been trying to do for a century. To the hardwood sawmillers, the pulp and
paper companies, and the woodchip mills, it was a declaration of war. To their
workers and loggers, it threatened their livelihoods.
Meanwhile, bulldozers were steadily pushing logging roads, place-by-place, ever
further into remote mountainous and tropical regions as they had done for decades.
What became the ‘rainforest wars’ was triggered in 1979 by a small community that
had settled in the secluded valley of Terania Creek in northern New South Wales,
surrounded by luxuriant forest.25 The forestry department’s logging plans would
disrupt its peace and beauty, but when years of correspondence and representation
failed, the community blocked the access road. The government called in the police,
the protest gained media attention and environmental supporters flocked in from
near and far. The initial skirmish blossomed into a full-scale conflict that spread to

21 Libby Robin, Defending the Little Desert: The Rise of Ecological Consciousness in Australia (Carlton South, Vic.:
Melbourne University Press, 1998).
22 Woodchips were included in 1974 as part of the Heritage Commission’s inquiry into the National Estate. The
next year, a national working group and a New South Wales inquiry reported. In 1977, a major Senate inquiry
issued its comprehensive report, Woodchips and the Environment (Canberra: Australian Government Publishing
Service, 1977).
23 Constance McDermott, Benjamin William Cashore and Peter Kanowski, Global Environmental Forest Policies:
An International Comparison (London: Earthscan, 2010).
24 Australian Conservation Foundation, ‘Forestry in Australia: Policy Statement no. 36’, 10 July 1983.
25 Nigel Turvey, Terania Creek: Rainforest Wars (Brisbane: Glasshouse Books, 2006).
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other areas. An inquiry reported that Terania Creek could be logged, but it did not
assuage the objections. Finally, in 1982, the state government transferred six large
areas of the most controversial rainforests into national parks, never to be logged,
and in 1986 they were internationally registered as a World Heritage Area, thus
giving the Commonwealth Government some oversight of their management.26
‘Rainforests’ became part of the environmental lexicon and opposition to their
exploitation spread from the biologically profuse rainforests of tropical north
Queensland to the chilly, ‘cold temperate’ rainforests of Tasmania. National surveys
reported their limited area, their abundance of endemic species and put scientific
substance behind the claims for their preservation free from human use. At the
extreme, this freedom was captured in the public imagination by the slippery notion
of ‘wilderness’ that was advanced politically by the Tasmanian Wilderness Society
(now the Wilderness Society), formed in 1976, and by earlier groups.27 It took hold,
definitions were devised and wilderness was mapped comfortably in government
offices from satellite images.
The plight of Australia’s wildlife was highlighted in 1966 when The Great
Extermination was published, and was seen in international perspective in 1986 when
the International Union for Conservation of Nature’s Red List of Threatened Animals
was first released.28 The forests are home to endemic bats, birds, gliders and possums,
one of which—Leadbeater’s possum—epitomised the problems. This tiny, shy animal,
weighing 150 g or so lives high in Victoria’s tallest forests, which are also prized for
their timber and prone to ravaging bushfires. For half a century it had been thought
to be extinct, but in 1961 it was rediscovered and its small population and ecology
was revealed by years of research.29 Some reserves were made for it, but outside these
its habitat was being reduced by logging, until 2009 when a severe bushfire destroyed
nearly half of the habitat, leaving only an estimated 1,200 of these now critically
endangered animals.30 Although forestry plans were revised in 2014, opponents called

26 The constitutional power of the Commonwealth in World Heritage Areas was established in the Franklin Dam
case in 1986.
27 The ambiguous nature of ‘wilderness’ is explored by William Cronon, ‘The Trouble with Wilderness: Or,
Getting Back to the Wrong Nature’, in Uncommon Ground: Rethinking the Human Place in Nature, ed. William
Cronon (New York: W. W. Norton, 1996), 69–90, doi.org/10.2307/3985059.
28 Jock Marshall, ed., The Great Extermination: A Guide to Australian Cupidity, Wickedness and Waste (London:
Heinemann, 1966); International Union for Conservation of Nature and Natural Resources, 1986 IUCN Red List
of Threatened Animals (Gland, Switzerland: IUCN, 1986).
29 The major research has been conducted and led by David Lindenmayer. His extensive publications include ‘The
Ecology and Habitat Requirements of Leadbeater’s Possum’ (PhD diss., The Australian National University, 1989);
(with Hugh P. Possingham) The Risk of Extinction: Ranking Management Options for Leadbeater’s Possum using Viability
Analysis (Canberra: Centre for Resource and Environmental Studies, The Australian National University, 1994); (with
Philip Gibbons) Tree Hollows and Wildlife Conservation in Australia (Melbourne: CSIRO Publishing, 2002).
30 More recent assessments have reported some recovery of the population and the discovery of another population
in the Otway Ranges. Hon. Lisa Meville MP, Minister for Environment, Climate Change and Water, Victoria,
‘Positive Progress for Leadbeater’s Possum Recovery Efforts’, press release, October 2017. In June 2017, the total
number of animals was estimated to be 1,947: www.vicforests.com.au/leadbeaters-possum, accessed 28 August 2017.
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for the entire habitat to be reserved within a far larger ‘Greater Alpine National Park’.
In the lead-up to a state election, it met a mix of valid and vituperative criticism from
foresters and industries.
Clearly, Australia’s forest wars are not over, nor are attempts to resolve them. Every state
has tried inquiries, policies, suppression, amelioration, legislation, administrative
reform and transfer to national parks. So did the Commonwealth, but its attempts
also failed; spectacularly so in 1995 when 200 log trucks blockaded the national
parliament. It was ludicrous that the cabinet of federal ministers even considered,
and then could not settle, which coupes (small logging areas) in Tasmania should be
set aside in reserves. Better governance was needed. Eventually, the Commonwealth
and the states made a thorough assessment of all the values of the major Australian
forests as a basis for 20-year, intergovernmental regional agreements.31 In spite of
marshalling the information available, commissioning surveys, extensive public
consultation and lengthy negotiations over the agreements, the promise of this
grand attempt was only partially realised: conflicts continue.32 Why?
I argue that multiple factors must be considered. An example from Victoria shows
the complexity of the issues. In 1970, in response to the Little Desert conflict
mentioned earlier, the state radically changed its governance of how public land was
allocated between state forests, national parks and other uses.33 More land was put
in national parks, but this did not address how the remaining state forests were to
be managed and conflicts continued. In the new spirit of ‘sustainable development’,
it launched a policy in 1986 that the economic viability of the timber industry
and all the environmental and other values of the forests were to be secured for
future generations through a process of detailed regional planning and extensive
consultation. Conflicting demands were to be ‘balanced’ rationally and acceptably,
or so it envisaged. The new policy was first applied in the Otway region. Three
general points about the experience there can be noted.34 The first is the multiplicity
of the uses and values involved: 69 in the Otways, each requiring between one
and 18 actions to be specified in the plan. Although there was well-established
information about the wood resources, new surveys were needed about the flora,
fauna, indigenous interests, cultural heritage and so forth. Second is the severe limit
on the number of uses and values that can be balanced, or traded off, in any quantified
31 Catherine Mobbs, ‘National Forest Policy and Regional Forest Agreement’, in Managing Australia’s
Environment, Stephen Dovers and Su Wild River (Annadale, NSW: Federation Press, 2003): 90–114.
32 Stephen Dovers, ‘The Australian Environmental Policy Agenda’, Australian Journal of Public Administration
22 (2013): 114–28, doi.org/10.1111/1467-8500.12013; Justine Lacey, Peter Edwards and Julian Lamont, ‘Social
Licence as Social Contract: Procedural Fairness and Forest Agreement-making in Australia’, Forestry 89 (2016):
489–99, doi.org/10.1093/forestry/cpw027.
33 J. B. Dargavel and I. S. Ferguson, ‘Forest land use conflicts in Victoria’, Australian Forestry 37 (1974): 215–24,
doi.org/10.1080/00049158.1974.10675613.
34 John Dargavel, J. Holden, R. P. Brinkman and B. J. Turner, ‘Advanced Forest Planning: Reflections on the
Otway Forest Management Planning Project’, Australian Forestry 58 (1995): 23–30, doi.org/10.1080/00049158.1
995.10674639.
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or economic sense: wood resources, industrial employment and some of the water
resources. Third is the existence of several political levels. Although the Otways
plan was accepted in 1992 by the different regional interests, it was not accepted by
the state-level combatants. Conflict continued. In 2005, after a state election, large
areas of state forest were transferred to create the Greater Otway National Park,
and the regional forest agreement that had been laboriously negotiated with the
Commonwealth was not ratified. Then, in 2008, clear-felling in the few remaining
areas of state forest was banned.

Ten factors
I argue that 10 historically contingent factors underpin the origin, persistence and
intractability of the forest wars, and no doubt others could be added. Although they
are discussed individually here, none acted alone and their importance lies in their
interaction, as discussed at the end of this paper. I have not included Indigenous
interests within my 10 factors. Although they were recognised in government
processes, they appear to have had only local effects in the forest wars considered
in this paper (a totally different situation applies in woodlands and in Northern
Australia).
1. Forestry
2. Ecology
3. Time
4. Landscape and the rural divide
5. Class
6. Tenure
7. Economy
8. Philosophy
9. Presentation
10. Process

1. Forestry
At the end of the 1960s, there was a rawness as well as an excitement about forestry
in a country that was in many ways still being settled.35 The foresters rightly felt that
they were starting to make good progress, but they were still building the transport
35 Adapted from Stephen Dovers, ed., Environmental History and Policy: Still Settling Australia (Melbourne:
Oxford University Press, 2000).
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infrastructure and they were still finding out how to manage 400 or so different types
of forest spread across the continent. Some of the most basic knowledge was still
poorly developed. For example, how much forest was there? Every state knew the
legal area of its state forests, but their definitions of ‘forest’ differed, and neither their
forests nor the lands departments knew much about the forest on private or leasehold
land, and very little about the vast, scantily covered range lands or ‘woodlands’.36
The wood resources in natural forests are difficult to measure, but the basic tables to
show the volume of wood in trees of different sizes had not been prepared for many
of the important timber species, and little was known about the growth rate of most
types of forest. Overall, the foresters could not yet plan to sustain the wood yields of
the forests—their basic rationale—with any great confidence.
The foresters tried to find systems to manage the highly diverse tropical rainforests
of Queensland. Probably nowhere in the world have foresters succeeded in doing so
in a way that ensures that yields could be sustained in the long-term. Paradoxically,
Queensland’s well-established research programs might have yielded insights for the
tropical forests of developing countries, but the research stopped when most of the
Queensland rainforests were transferred to conservation reserves. However, attempts
have been made recently to relocate and remeasure former experimental plots in
order to monitor change.37

2. Ecology
The ecology of any forest requires deep study, but the foresters’ knowledge was
limited and partial, so they were at a loss at first when faced with the critiques over
erosion, wildlife habitat and endangered species. They had focused on the trees and
their wood resources, and their research was only starting to delve into the ecology of
some of the high-value forests to see how new crops could be grown after logging.38
Of course they had some knowledge of soil and many other aspects, particularly
botany, but it was not comprehensive. In this, the foresters were not unusual, as
ecology was only just becoming closely studied in Australia, marked for example
by the start of the Ecological Society of Australia in 1959 and the Commonwealth
Scientific and Industrial Research Organisation (CSIRO) establishing its Division
of Wildlife Research in 1962. What the foresters lacked the most was detailed
knowledge about the arboreal wildlife, and even their casual knowledge was limited
because much of the wildlife is nocturnal, when most foresters have gone home.
36 Australian woodlands are now defined botanically as having trees under 10 m tall with less than 30 per cent
canopy cover.
37 David Lamb, ‘Long-term Ecological Monitoring and Institutional Memories’, Ecological Monitoring and
Restoration 18, no. 3 (2017): 1–5, doi.org/10.1111/emr.12271.
38 The first two major studies, by J. M. Gilbert and T. M. Cunningham, were sponsored by pulp and paper
companies in the 1950s.
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This was critical to the forest wars. Australia’s rich arboreal fauna has an appeal to
the popular imagination that extends beyond its scientific value. Many species rely
on tree hollows for their homes, yet these only develop in very old trees, which are
best removed for timber production. But they must be kept if the forests are to be
managed for the wildlife as well as timber. How many? For how long? Can new
hollows be ‘grown’ so that they will be ready when today’s trees are long gone? These
are difficult questions. For example, Leadbeater’s possums make their homes in dry
heads in trees 150 to perhaps 500 years old with an understorey of wattle (acacia).
Although there has been more extensive research on this species than any other, how
the forests they live in should be managed is highly contested, as mentioned earlier.
Less research has been conducted on the many other Australian forest ecosystems.

3. Time
Time underlies the forest wars as much in forestry and ecology as it did in terms of
social and political change. It caught the foresters in several ways. They had been
the technical experts, the champions of forest conservation and, some felt, the
proper authority on forest policy.39 This was no longer automatically accepted in
the 1970s as the public, and the environmental organisations increasingly, wanted
to participate in major decisions.40 It left the foresters’ claim to authority exposed to
the limitations of their knowledge about the forests and their ecology. Their more
difficult problem was to demonstrate how their principle of sustained yield had been
applied successfully in practice. They had good examples in plantations, but when it
takes 100 years or more in the natural forests, they simply had not been going long
enough. They could show what they were doing, not what they had done.
Their most intractable problem concerned the oldest, largest trees. Remarkable
individual trees were often kept and admired, but the ‘old-growth’ forests carried
resources to keep the sawmills going until new crops would be ready. Yet these
were the forests of high ecological value that also carried cultural and scenic
values, making the concept and perceptions of forest age scientifically and socially
complex.41 They became the focus of conflicts that, by the 1990s, resulted in large
areas being kept in conservation reserves. Time for forestry and ecology is measured
in decades and centuries, but in politics it is measured, election by election, in

39 The Commonwealth’s first Director-General of Forests, C. E. Lane Poole (1885–1970) was the extreme
exponent of this view: John Dargavel, The Zealous Conservator: A Life of Charles Lane Poole (Crawley, WA: University
of Western Australia Press, 2008).
40 Marked by the Victorian (1970) and Commonwealth (1974) Environmental Protection Acts.
41 John Dargavel, ed., The Coming of Age: Forest Age and Heritage Values (Canberra: Environment Australia,
1997) contains a series of papers, most of which are also in John Dargavel, ed., Australia’s Ever-changing Forests
III: Proceedings of the Third National Conference on Australian Forest History (Canberra: Centre for Resource and
Environmental Studies, The Australian National University, 1997).
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three-year cycles with sharp eyes watching the often fine balances between the major
parties. The differences in timescales affected the processes in which conflicts were
handled by governments, as discussed later.

4. Landscape and the rural divide
The physical geography and history of the forest landscapes influenced the forest
wars. Many forests are on steep, remote country that the agriculturalists had not
wanted or reached; some had been logged for more than a century; while others
were still unused and would be prized for their naturalness, even as wilderness.
A few close to capital cities were well known, but most were known well only by the
foresters and the people who worked in them or lived nearby. Groups of bushwalkers
(hikers) had ventured into some from the 1930s, but from the 1960s more people
had cars and holidays, public roads were getting better and the adventurous could
try the expanding network of forest roads. As recreation became more important,
forestry departments provided more picnic and scenic sites, but they could not hide
the inherent ugliness of fresh logging sites. Foresters are, I think, largely blind to it.
In their mind’s eye, they see the handsome trees that will be maturing decades hence
and are amply satisfied if they can see enough wee seedlings coming up to ensure
it. However, for most people, the visual impact of clear-felling forests for woodchip
exports was dramatic, especially in the early years for the mill near Eden and on the
east coast of Tasmania. Familiar landscapes suddenly disappeared, while log trucks
became too familiar on the roads. Whether this had any measurable impact on
recreation and tourism is unknown, but it certainly provided ugly views for the
media to display.42
Two-thirds of the Australian population now live in major cities and the days
when many people could trace some family link to ‘the bush’ are gone.43 The rural
population has declined from 15 to 10 per cent since the forest wars started, but the
trends for people working in the forest and timber industries were drastic. Investment
in mechanisation and automation reduced employment, as in other rural industries,
but the concentration of ownership and production in the native forest sawmills,
combined with the shift to cutting most of the wood from plantations, meant
that most of the remaining employment was in regional, not small, centres.44 It is
not clear how much the shift away from the native forests was due to the transfer

42 Research on the environmental, including visual, impacts of clear-cutting is too extensive to review here; for
a list of concerns, see Dargavel, Fashioning Australia’s Forests, 164.
43 Australian Bureau of Statistics, 4102.0 Australian Social Trends, 2008, www.abs.gov.au/AUSSTATS/abs@.nsf/
DetailsPage/4102.02008?OpenDocument, accessed 4 April 2017.
44 About 85 per cent of the logs were cut from the native forests in 1970, whereas 76 per cent were cut from
plantations in 2010–11. Australia, Department of Agriculture and Water Resources, Australia’s State of the Forests
Report 2013, www.agriculture.gov.au/abares/forestsaustralia/sofr/sofr-2013, accessed 4 April 2017.
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of some forests to national parks, or to the inevitable result of having logged too
much for too long, or due to economic preference for plantation wood. There were
fewer places in which the forest industry was of local importance, which probably
diminished its political importance.

5. Class
The combatants in the forest wars came from different socioeconomic classes
across the deepening rural divide. On the natural forest side, the loggers and mill
workers were pressed by the changes to the economy, structure and location of the
industry, as well as by the environmental claims to the natural forests and their wood
resources. They were virtually powerless to alter the former, but fiercely opposed the
latter. Logging was conducted by contractors, many of whom were owner-operators;
the fallers (tree fellers) were usually piece-workers; many of the log-truck drivers
were owner-operators, while other drivers and loader operators could be on either
wages or piece-work; union membership was low. Mill workers were employed by
companies in the usual way and were generally unionised. Such differences did not
prevent the loggers forming the Forest Protection Society in 1987 as an alliance that
campaigned against the transfer of wood resources to national parks.45 It presented
a strongly local, small-business and independent image. On the industry side, the
sawmillers had state associations to lobby for resources, counter the unions and
lobby against the dominance of the large pulp and paper, and woodchip companies.
Pressed by the environmental claims, they formed the National Association of Forest
Industries in 1987. Apart from funding the Forest Protection Society, it adopted
media and lobbying strategies, and attempted to denigrate or suppress alternative
views. Interests differed between the defensive natural forest-based companies and
the thriving plantation-based companies, which at times altered their alliance.
The overall effect on the logging and industry sides was to divert attention away from
the consequences of structural change and the over-commitment of forest resources.
On the environmental movement side, the structure of national, regional, local and
special topic non-governmental organisations, the ‘alternative lifestyle’ groups like
that at Terania Creek, and political parties like the Greens and factions within others,
generally sought to save the forests. Within this, their aims and strategies could vary
significantly between groups, causing alliances to form and dissolve at times, while
some acted independently. The movement’s diverse members were largely urbanbased, had a good secondary or tertiary education and drew their livelihoods from
office or professional occupations. In this they were akin to company officials, the
bureaucracy and the foresters, but not to the loggers or workers in the mills.46
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Renamed Timber Communities Australia in 2000.
Ian Watson, Fighting Over the Forests (Sydney: Allen & Unwin, 1990).
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6. Tenure
The tenure of forests varies considerably from country to country. The stark feature
of Australia’s is the complete denial of Indigenous rights at British settlement in
1788. Although some land rights have been restored, they have not applied to
significant areas of the forest wars considered in this paper. Two-thirds of Australia’s
(tall, closed-canopy) forests are on state land managed by state agencies, which makes
them more readily open to political action. Who controls them for what purpose is
as much at question now as it was in the nineteenth century. The political conflicts
over control played out in the state—and now also Commonwealth—parliaments
for all to see are mirrored by less visible clashes between departments, in the very
machinery of governance. But they also lurk in a contradiction deep within forestry.
From the beginning, it had the conflicting tasks of regulating while also facilitating
industrial wood supplies. The contradiction arose because most of the forest should
be allowed to grow quietly to sustain its yields for the future, but it had to meet the
industrialists’ demands in an expanding economy. The foresters had a long history
of trying to contain conflicts by asserting their principle of sustained yield, making
long-term plans and issuing regulations, as well as by their administrative practices
of allocating set quantities from particular areas, usually for three- to seven-year
periods; but they were perpetually hassled by sawmillers, industry associations, local
politicians and sometimes their own ministers to allow more wood to be cut than
was prudent. Most of these conflicts were played out to variable results in rooms far
from the public eye.
Now the question is state forest or national park? The usual means for taking action—
argument, lobbying, media prominence and electioneering—are more intense now,
while direct protests in the forests, policing and the occasional machinery sabotage
or personal violence are new. But, in the end, the conflicts are still played out away
from the public eye. For example, the extensive regional assessments and public
consultations ended up in closed negotiations between Commonwealth and state
governments for agreements that did not always succeed or last, as was the case for
Victoria’s Otway region, mentioned earlier.

7. Economy
Concurrent with the rise of interest in the environmental values of the natural
forests, their relative economic value fell. Manufacturing as a whole slumped from
20 per cent of the national economy in the 1970s to 8 per cent by 2010; the forest
industries only amounted to 6 per cent of that, while those drawing their resources
directly from natural forests (rather than plantations) amounted to less than half
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of even that.47 Moreover, the economic rationale of state forestry was increasingly
questioned by the environmental movement on one side, and by the surge of
neo-liberal ideas, and the associated ideas of public administration, on the other.
Evaluating the merits of the economic questions is outside the scope of this paper.
None gave much credence to the historical rationale for state forestry, and each
imposed a business model that depicted the state forest services as running at a loss.
The services were then variously merged with other agencies; divided into separate
bodies for production and regulation; corporatised; or privatised, in the case of
most of the state-owned plantations. Employment for the dispirited foresters fell,
while university courses and forestry research bodies declined or closed. Overall,
the economic questioning, repeated administrative reorganisation and declining
relative economic importance of the forest industries reduced the political clout of
Australian forestry.

8. Philosophy
The combatants carried different philosophies to the forest wars. They understood
the world differently from one another, and often lacked a common understanding
on which a satisfying resolution could rest. Here, I want to contrast the positions of
loggers, foresters and environmentalists, from which there were many alternatives
and variations. I ignore any claims that company apologists may offer to any
philosophy beyond self-interest.
The loggers understood the forest intimately: they knew its scents and sounds and
seasons; they knew it through their labour; and its geography was their past work.
Theirs was a practical, experiential knowledge.48 The foresters understood the forest
scientifically, and could know it well, if not moved too frequently. Their knowledge
was constructed to serve their management purpose, for, like the loggers, they
carried a utilitarian philosophy, hedged with exceptions for this and that. Their
philosophy was to sustain use.
The environmentalists were equipped with the distinct new field of environmental
philosophy whose origin has been credited to Richard Routley, co-author of the
1973 book Fight for the Forests, mentioned earlier.49 The field developed and
diversified around the world with journals, books and university courses. Many
47 Australian Bureau of Statistics, 1301.0 Year Book Australia, 2012, www.abs.gov.au/ausstats/abs@.nsf/
mf/1301.0, accessed 4 April 2017; Anthony Kryger, ‘Manufacturing industry: A quick guide’, Commonwealth
Parliamentary Library Research Paper, 17 November 2014.
48 Watson, Fighting Over the Forests.
49 Dale Jamieson, in the preface to A Companion to Environmental Philosophy (Hoboken, NY: Blackwell, 2003),
wrote that: ‘His [Richard Sylvan’s] 1973 paper, “Is There a Need for a New, an Environmental, Ethic?”, originally
presented to the Fifteenth World Congress of Philosophy, subsequently published under the name “Richard
Routley,” marked the beginning of a new field’.
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environmentalists readily applied the ideas of deep ecology to their concern for the
forests, and particularly to the vulnerable species that should have a right to exist
beyond human needs. Such rights were in no way tradable, which put them beyond
the reach of normal ways of resolving conflicts.

9. Presentation
The combatants clad their sides very differently when they spun their tales to the
media in the forest wars. Each had scientific, economic and social information to
support their cases with rational argument when needed, but for public persuasion
they needed more. In this, the environmental side had the great media advantage of
visual appeal. Who could resist a tiny possum’s face appearing out of a tree hollow?
Or the beauty of a mossy rock? Or the sadness of a huge stump? Such images were
pervasive from press to postcards—that they could be specious was beside the point;
they were persuasive.
On the forest side, the loggers could demonstrate their prowess in felling trees and
hauling great logs, but this did not yield images as pervasive or potent in the public
imagination. Nobody bought calendars of loggers. The forest industry had the
financial advantage in being able to have offices and professional lobbyists at a level
the environmental movement could never match. It presented itself as the defender
of employment, in ways that were as specious as the appealing pictures and that were
also persuasive.
As most foresters were public servants, they could not present themselves individually
in the media. However, their association presented forestry as the historic saviour
of forest against clearing. It generally took a pro-industry stance and opposed the
extension of national parks—as in the cases of the Wellington, Otways and Alpine
regions mentioned earlier.

10. Process
Much has been written about the policies and processes with which governments
have attempted to resolve the intractable forest conflicts of the last 40 years.50
The most obvious point is that governments applied substantial and increasing
amounts of time and resources: the inquiries of the 1970s became more elaborate;
the states reallocated their public land; the Commonwealth became increasingly
involved in the 1980s, leading to the regional agreement process from the late 1990s.
50 For recent articles with extensive referencing, see Kanowski, ‘Australia’s Forests’; Justine Lacey, Peter Edwards
and Julian Lamant, ‘Social Licence as Social Contract: Procedural Fairness and Forest Agreement-making in
Australia’, Forestry 89 (2016): 489–99, doi.org/10.1093/forestry/cpw027.
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Once the critiques of forestry had started, the many uses and values of forests had
to be accommodated across different administrative structures—mainly between
productive and environmental agencies. Moreover, forests are also part of larger
processes considered across agencies, particularly the mitigation of climate change.
International agreements and obligations added to the complexity of inter-agency
processes. Clearly, it is not for want of trying that some conflicts persist, start and
restart.
All these policies, processes and administrative structures were set within
Australia’s electoral processes and federal structure, and are as much products of
their idiosyncrasies as they are of thoughtful design. For those unfamiliar with the
Australian system: the Commonwealth and the states (except Queensland and the
two territories) have bicameral houses with single-member electorates in the lower
houses (except Tasmania) and multi-member electorates in the upper houses; voting
is compulsory and preferential. Although governments are formed from either
of the major political parties (Labor or Liberal–National), minor political parties
such as the Greens can have significant power, or occasionally join a government in
coalition.51 Nationally, the Green party in the Senate was a strong advocate of greater
environmental protection, but the major effects of preferential voting on the forest
wars occurred during state elections. To oversimplify the complexity of the voting
patterns, it seems that the environmental movement gained considerable leverage
through the way voters were expected to allocate their preferences. The major parties
were often closely balanced in many, mostly urban, electorates, where promises
to create more national parks were appealing. Promises to support the forest
industry appealed largely in the fewer rural electorates, less likely to be affected
by environmental preferences. Promises to create more parks were made by both
major parties, but more often by the Labor Party, while promises to revoke parks
were sometimes made by the Liberal–National Coalition. To these idiosyncrasies
can be added factional and ideological disputes within the political parties and each
of the combatant groups, all of which only made the resolution of conflicts more
uncertain.
Some conflicts were resolved between the exhausted combatants themselves.
For example, the regional agreement process dragged on in south-east Queensland
until it was easier to collaborate. The industry knew it could not keep going as it was
in the native forests anyway, and in 1999 agreed to shift to plantations.52 The most
fraught and long-lasting conflicts of Australia’s forest wars occurred in Tasmania,
where decades of apparent resolutions, supported by lavish Commonwealth
51 Labor entered an accord with the Greens in Tasmania in 1989–90, and formed coalition governments with the
Greens in the Australian Capital Territory in 2008, 2012 and 2016.
52 A. J. Brown, ‘Collaborative Governance Versus Constitutional Politics: Decision Rules for Sustainability from
Australia’s South East Queensland Forest Agreement’, Environmental Science and Policy 5 (2002): 19–32, doi.org/
10.1016/S1462-9011(02)00022-9.
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funding, had always failed, and most people were sick of hearing about them.
Then circumstances changed because the demand for woodchips dropped and the
major forest company, Gunns Limited, went into liquidation in 2013, its dream of
building a large export pulp mill ended. It created the moment for a peace treaty
between the environmental movement and the diminished forest industry and
unions in 2012 that was endorsed by the state and Commonwealth governments
the next year.53 It provided funds for restructuring the industry and added about
400,000 hectares as conservation reserves, part of which the Commonwealth
added to the World Heritage Area.54 There was a bright and optimistic air about.
If a resolution could be found in Tasmania, it could be found anywhere.

Discussion
In this paper, I have argued that factors underlying Australia’s forest wars need to
be considered in order to investigate why the conflicts have continued so long.
I discussed 10 of them, but others—market changes, gender or Indigenous rights,
for example—could be added. The trajectories of individual conflicts involved
mixtures of factors that historical studies, such as Nigel Turvey’s or Ian Watson’s,
that draw on primary sources can uncover.55 More such studies are needed to explore
the relative and changing importance of particular factors.
Exploring relative importance might lead environmental historians to draw insights
from policy studies, political ecology, historical geography and other fields. It is,
I suggest, a rich field for their inquiries.

Epilogue
In March 2017, yet another skirmish started on the opposite side of the continent
from Yabberup, where this paper opened. The fiercer Tasmanian skirmish shared
the same factors as Yabberup’s, but not the surprising response. It was triggered
by Guy Barnett, Tasmania’s Minister for Resources, when he succeeded in getting
his bill to allow logging in protected areas passed in the House of Assembly.56
Most Tasmanians were probably more wearied than surprised by Barnett because
the bright air of peace had already dimmed. The Liberal Party had promised to
53 Graeme Wells, ‘Tasmanian forestry peace deal only the beginning’, The Conversation, 30 November 2012.
54 Commonwealth of Australia, Gazette, 5 August 2013, C2013G01198, ‘Notice of Areas to be Added to
the Tasmanian Wilderness World Heritage Area in 2010, 2012 and 2013’, www.legislation.gov.au/Details/
C2013G01198, accessed 4 April 2017.
55 Turvey, Terania Creek; Watson, Fighting Over the Forests.
56 Parliament of Tasmania, Forestry (Unlocking Production Forests) Bill 2017, www.parliament.tas.gov.au/bills/
pdf/6_of_2017.pdf, accessed 4 April 2017. At the time of writing (April 2017), it was unclear whether it would pass
in the Legislative Council (upper house).
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‘tear up’ the peace deal and once in government had rebadged the conservation
reserves as ‘Future Potential Production Forest Land’.57 Its strike was surpassed by
the Liberal–National Commonwealth Government that tried, unsuccessfully, to
have the areas that had just been added to the Wilderness World Heritage Area
removed.58 Barnett’s proposal was a deliberate provocation to resume a forest war
ahead of a 2018 election. While the Labor opposition and the Greens predictably
railed against it, the other responses were surprising.59 The old industry combatants,
having come to the agreement, seemed to want no part in another war.60 Whether
the political provocation will restart one there remains to be seen.

57 Russell Warman, ‘End of Tasmania’s forest peace deal heralds more uncertainty’, The Conversation, 29 August
2014.
58 Mathew Denham, ‘Tasmanian forests a growing headache for Tony Abbott’, The Australian, 27 June 2015.
59 Guy Barnett, Tasmanian Minister for Resources, ‘Forestry legislation reaches final phase’, press release,
17 March 2017; Australian Labor Party, ‘Labor Party backs industry as Liberal plan lies in tatters’, press release,
15 March 2017.
60 ‘Why reignite Tasmania’s forest wars – to produce logs no one will buy?’, The Guardian, 25 March 2017.
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An earthly body under siege
‘The Great Barrier Reef is in grave danger’, despaired Sir David Attenborough
when he returned after some 60 years to the reef in 2015. The Earth’s largest living
structure and home to the world’s largest coral reef system, the Great Barrier Reef is
experiencing significant challenges that threaten its existence as we know it.
We open this special issue ‘Bodies of Knowledge’ by invoking the recent history
and deep past of the reef—a vast earthly body under siege. What Attenborough’s
exploration of the reef highlighted was the gulf between knowing about the reef ’s
challenges and acting upon that knowledge. He wondered, ‘do we really care so
little about the earth upon which we live that we don’t wish to protect one of its
greatest wonders from the consequences of our behaviours?’1 In bridging this gap,
the historian Iain McCalman suggests that environmental history has a valuable
affective role to play by making the past meaningful to the present and the future.
A meaningful or ‘passionate history’, as McCalman shows in his own biography of
the reef, is one that populates or embodies the past.2 We take to the reef ourselves to
illuminate the historiographical and conceptual issues that animate the contributions
to this special issue. What we know about environments, and how we know them,
affects the ways we relate to and engage with them, and how we embody them,
physically and culturally, over time.
In the late southern hemisphere summer of 2016, a bleaching event affected nearly
a third of the corals of the Great Barrier Reef, concentrated in its far northern reaches.
Bleaching corals are corals starving to death: corals bleach when they expel the algae

1 David Attenborough’s Great Barrier Reef, Atlantic Productions (2015), aired on ABC TV on 10, 17 and 24 April
2016.
2
Iain McCalman, The Reef: A Passionate History (Melbourne: Viking, 2013).
55

International Review of Environmental History • Volume 4, Issue 1, 2018

that live inside them and on which they rely for energy to grow and reproduce.
The following summer of 2016–17, after a winter of above-average sea surface
temperatures, the stressed and vulnerable corals of the central reef succumbed to
another episode of mass bleaching.3 This second bleaching was driven by ocean
warming—a result of climate change and a significant El Niño event. The Great
Barrier Reef, running along the coast of the Australian state of Queensland, was
not the only reef to so suffer the accumulated strain of climate change–induced
heat. Corals living on reefs in the Seychelles, New Caledonia and the United States,
among others, also bleached. In fact, scientists and other authorities have reported
that such coral bleachings are part of a continuous trend that has been affecting
tropical regions since 2014.4
Other events have also challenged the reef in recent times. In March 2017, the
category 4 Tropical Cyclone Debbie stormed through the southern Pacific onto
the north Queensland coast, with devastating winds blasting islands and low-lying
areas in its wake. Little was left unscathed in what was the worst cyclone to hit
the region since 2011. The reef too endured unprecedented damage, as Debbie’s
turbulence scattered corals and blanketed the archipelago with heavy sediment.5
Although tropical cyclones are familiar foes for the reef, Debbie arrived after a
second consecutive year of mass coral bleaching in its northern reaches, which had
already reduced the capacity of the reef in these areas to recover. A weakened reef is
also vulnerable to the predations of the crown-of-thorns starfish (Acanthaster planci),
which is one of two leading causes of the decline of the reef ’s corals since the 1970s.6
Ravenous starfish, combined with the greater likelihood of bleaching and extreme
weather events like Debbie, suggests that the Great Barrier Reef faces an especially
difficult future.
What made these bleaching events and climate extremes historical rather than
merely natural occurrences was that they were so profoundly entangled in modern
industrialised human life and its accompanying ways of knowing. Not only have
bleachings occurred because of accumulated bio-geophysical effects, but they are
also understood through accumulated knowledge. Much, of course, is known

3
Michelle Innis, ‘Climate-Related Death of Coral Around World Alarms Scientists’, New York Times, 9 April
2016, www.nytimes.com/2016/04/10/world/asia/climate-related-death-of-coral-around-world-alarms-scientists.html,
accessed 8 September 2017.
4
Great Barrier Reef Marine Park Authority (GBRMPA), Final Report: 2016 Coral Bleaching Event on the Great
Barrier Reef (Townsville: GBRMPA, June 2017), iv.
5 Kathy McLeish, ‘Great Barrier Reef photos show “striking” damage to coral after Cyclone Debbie’, ABC News,
13 July 2017, www.abc.net.au/news/2017-07-13/comparison-photos-striking-damage-great-barrier-reef-cycloneqld/8702192, accessed 8 September 2017.
6
Dani Cooper, ‘Crown-of-thorns starfish DNA reveals coral killer’s weakness’, ABC News, April 6, 2017,
www.abc.net.au/news/science/2017-04-06/crown-of-thorns-starfish-dna-reveals-coral-killers-weakness/8415058,
accessed 8 September 2017.
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about the reef in different scientific and management disciplines, yet there is still
more that could be known. In his ‘passionate’ history of the reef, McCalman observes,
‘[t]he Great Barrier Reef is so extensive that no human mind can take it in’.7
Whatever is known or can be known about the reef is the product of entangled
natural and human histories. Each article in this special issue also interrogates what
is known about environments and how that knowledge has emerged from specific
human and natural histories. Such is the scale and significance of the reef that
the effort to know its nature and extent is the labour of generations. For some—
Indigenous Australians—those generations are many, while for others—particularly
European settlers—those generations are comparatively few. Consequently,
knowledge of the reef has developed in different ways, shaped by different cultural
traditions and environmental conditions.
Although scenarios for a warmer future suggest the Great Barrier Reef is likely to
undergo significant and accelerated change, local Indigenous knowledge reveals
the reef ’s long history of change and becoming. Gungganyji and Indindji people
describe a time when the coastline was ‘once where the barrier reef now stands …
but the sea then rose and the shore retreated to its present position’. According to
the Gungganyji, this inundation was a divine punishment for trespassing against
food customs, which drowned the perpetrator’s family and dispersed the local
peoples ‘to their present-day territories’.8 Today, the Great Barrier Reef Marine Park
Authority co-manages the area off the Queensland coast, drawing on both Western
science and the traditional ecological knowledge of Indigenous peoples that has
been forged over thousands of years.
For those who lack such a cultural connection to deep time, the warmer future that
anthropogenic climate change is fermenting is nearly impossible to comprehend.
But comprehending and communicating this future is not simply a task for climate
scientists. In his recent study The Great Derangement, the novelist and critic Amitav
Ghosh urges the arts to radically engage with the unfolding planetary crisis. Without
this commitment, Ghosh predicts that our descendants will look back and ‘conclude
that ours was a time when most forms of art and literature were drawn into the
modes of concealment that prevented people from recognizing the realities of their
plight’.9 Living in a changing climate demands we harness all bodies of knowledge,
which can provide us the means with which to come to terms with the climate crisis
not only as a wicked problem of governance and markets, but also as a ‘crisis of
culture, and thus of the imagination’.10
7
McCalman, The Reef, 3.
8
Patrick D. Nunn and Nicholas J. Reid, ‘Aboriginal Memories of Inundation of the Australian Coast Dating
from More than 7000 Years Ago’, Australian Geographer 47, no. 1 (2016): 23.
9
Amitav Ghosh, The Great Derangement: Climate Change and the Unthinkable (Chicago: University of Chicago
Press, 2016), 11.
10 Ghosh, The Great Derangement, 9.
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McCalman’s history of the Great Barrier Reef makes a strong case for embracing
such a holistic conceptualisation of our world. He demonstrates clearly the ways in
which the knowledge and life of the reef—both for Indigenous people and settlers
alike—were embodied in oral lore, cultural practice and written word. The reef,
for example, can be found in the English navigator Matthew Flinders’ A Voyage
to Terra Australis (1814): for McCalman, the reef ’s ‘foundation document’.11
Likewise, the notion of the ‘reef-as-beautiful’ has its origins in the works of the
English geologist Joseph Jukes, who studied it during the 1843–45 voyage of
HMS Fly.12 But McCalman carefully shows that knowledge of the reef was not only
embodied in literature, but also in people’s relationships with each other and with
the reef. Take for instance, the naturalist Ted Banfield. Although he committed
his thoughts to paper in works such as Confessions of a Beachcomber (1908), it
was through his encounters with local Aboriginal peoples that he developed his
‘distinctive beachcomber philosophy’. According to McCalman, Banfield thought
‘that individuals must develop “a sense of fellowship with animated and inanimate
things” within their country’.13 Such experiences suggest that knowledge of the reef
has formed cumulatively, resulting from the work of many people, and becomes
embodied in myriad ways.
Institutions are also embodiments of reef knowledge and shape particular narratives
of knowledge. The historian Rohan Lloyd suggests that one of the main repositories of
knowledge and institutions for action, the Great Barrier Reef Marine Park Authority
(established in 1975), views the reef through a ‘threat’ paradigm. Indeed, Lloyd’s
insight might be extended to suggest that all modern reef institutions see it through
a threat lens.14 For example, the ‘Save the Reef ’ campaign of environmentalists and
other concerned parties (1967–76) protested against concerted efforts to explore
the reef ’s potential oil and mineral resources for exploitation.15 Threat is similarly
the principal lens through which the United Nations Educational, Scientific and
Cultural Organization (UNESCO) and its World Heritage Committee view the
reef, which was inscribed on the World Heritage List in 1981.
It was also threat through which Queensland’s thriving tourism industry regarded
the recent bleaching events on the reef. The industry’s viability depends on a healthy
reef—both physically and in terms of its reputation. When the UNESCO World
Heritage Committee declined to register the reef as ‘in danger’, despite two
11 McCalman, The Reef, 58.
12 McCalman, The Reef, 103–4.
13 McCalman, The Reef, 210.
14 Rohan Lloyd, ‘Through the Reef: Settler Politics, Science, and the Great Barrier Reef ’, in Visions of Australia:
Environments in History (RCC Perspectives, 2: Transformations in Environment and Society), ed. Christof Mauch,
Ruth Morgan and Emily O’Gorman (Munich: Rachel Carson Center, 2017), 89, doi.org/10.5282/rcc/7912.
15 McCalman, The Reef; James Bowen and Margarita Bowen, The Great Barrier Reef: History, Science, Heritage
(Cambridge: Cambridge University Press, 2002); Rohan Lloyd, ‘Fathoming the Reef: A History of European
Perspectives on the Great Barrier Reef from Cook to GBRMPA’ (PhD diss., James Cook University, 2016); Judith
Wright, The Coral Battleground (Melbourne: Nelson, 1977).
58

Making and unmaking bodies

sequential bleaching events and a national government that prefers coal extraction
to environmental protection, local tour operators were greatly relieved.16 They had
feared that a negative assessment of the reef ’s health would likely deter prospective
visitors with its moribund connotations of an ailing ecosystem. In each of these
cases of institutional bodies and their knowledge, what is known in a scientific sense
meshes with what is known from cultural and political perspectives—assessments
of threat and risk enrolling scientific data and knowledge into contestable fields
of regulatory and institutional action.
Yet actors within the central institutions of the Australian polity—parliament and
government—have forsaken scientific and cultural knowledge for obfuscation and
cultivated doubt.17 Although the 2016–17 bleachings produced dead coral in the
ocean and prompted alarm among reef scientists, Australian politicians in Canberra
and Brisbane enrolled its unfolding crisis into their own attempts to form and frame
what was ‘known’, in terms of what was significant and worthwhile considering.
Coal, corporations and workers were seen as more significant than the complex
natural assemblage of the reef and its wider cultural and ecological import.18
The government-approved, though still uncertain, Carmichael coal mine in remote
central Queensland will bring significant impacts to the reef if it proceeds; not simply
local impacts, but also continuing the pumping of carbon into the atmosphere and
further guaranteeing climate change. The disingenuous, deliberately obfuscatory
rhetoric and actions of politicians aiding construction of the coal mine contribute
to the erosion of trust between the nation’s political institutions and its citizens—
the very bodies that constitute modern democracies and compose potentially more
sustainable social-ecological systems.19
Reflecting on the human and natural histories of the Great Barrier Reef reveals just
some of the ways that this coral archipelago has been understood in deep and more
recent times. These histories of the reef offer insight into the connections between

16 Colin Packham and Benjamin Cooper, ‘UNESCO leaves Great Barrier Reef off “in danger” list’, Reuters, 5 July
2017, www.reuters.com/article/us-australia-environment-reef-idUSKBN19R07S, accessed 8 September 2017.
17 On the question of ‘cultivated doubt’, we gesture towards the work of Robert Proctor. See, for example, Robert
N. Proctor and Londa Schiebinger, eds, Agnotology: The Making and Unmaking of Ignorance (Stanford, CA: Stanford
University Press, 2008).
18 Just how many people will be employed in the Carmichael coal mine remains unclear. Federal and state
governments, as well as the Adani company, claim that the project will generate ‘10,000 direct and indirect jobs’,
while other estimates—produced by the Queensland Land Court and Adani’s own experts—suggest that fewer
than 1,500 jobs will be created. For insight into this conflict, see Joshua Robertson, ‘Adani gives “green light”
to $16bn Carmichael coal mine’, Guardian, 6 June 2017, www.theguardian.com/environment/2017/jun/06/
adani-gives-green-light-to-16bn-carmichael-coal-mine; and Felicity Caldwell, ‘Adani Carmichael mine: Drilling
into the numbers for Queensland’, Sydney Morning Herald, 6 December 2016, www.smh.com.au/business/
mining-and-resources/adani-carmichael-mine-drilling-into-the-numbers-for-queensland-20161206-gt4t8n.html,
accessed 8 September 2017.
19 ‘Pauline Hanson visits healthy reef to dispute effects of climate change’, ABC News, 25 November 2016,
www.abc.net.au/news/2016-11-25/pauline-hanson-visits-the-great-barrier-reef-climate-change/8059142, accessed
8 September 2017.
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material and cultural bodies, and to the influence of complex geological, ecological,
economic and cultural systems and processes on these relationships. The articles in
this special issue similarly attempt to trace the diverse ways in which humans have
interpreted material bodies and developed knowledge about them. Opening with the
embattled corals of the reef, therefore, sets the scene for generating more embodied and
affective environmental histories through our focus on the making of environmental
knowledge in Asia, Australia and Antarctica from the nineteenth century.

Bodies in mind, bodies in place, bodies
in relation
As our brief survey of the Great Barrier Reef suggests, the field of environmental
history aspires to investigate whole environments as complex assemblages of nature,
and the myriad ways in which humans—both individually and collectively—engage
with and affect them over time. In pursuit of these aims, the field continues to grow
and form a complex body of scholarship that responds to both local and global
environmental challenges. The six articles of this special issue ‘Bodies of Knowledge’
speak to this historiographical literature, while articulating alternative pathways
for environmental historians. At the centre of our frame of investigation are morethan-human bodies—small and large, biological and geological—and the ways they
have been known and understood. In more and less explicit ways, each contributor
is concerned with understanding how a particular more-than-human body is
known—that is, with the various political, cultural and historical contestations
involved in both the acts and processes of knowing, and the dissemination of
that knowledge. In their own ways, these contributions respond to recent trends
in historical scholarship, particularly those that focus on the formation, function
and impact of human and more-than-human networks and agencies. Drawing on
a wide range of scholarly literature, the contributors demonstrate that the human
interpretations of more-than-human natures remain fundamentally important and
urgent topics of investigation for environmental historians.
If bodies of knowledge continue to warrant careful historical analysis, as we
contend, it is useful to reflect on the development of our own body of knowledge.
Although environmental historians have attracted criticism for avoiding social and
political theory, the field has not escaped the influence of other approaches that
seek to make sense of the relations between humans and the more-than-human
world.20 The work of Donna Haraway, for example, informs a great deal of work
in environmental history, the history of science and the wider environmental
20 Paul Warde and Sverker Sörlin, ‘The Problem of the Problem of Environmental History: A Re-Reading of
the Field’, Environmental History 12, no. 1 (2007): 107–30; Kristen Asdal, ‘The Problematic Nature of Nature:
The Post-Constructivist Challenge to Environmental History’, History and Theory 42, no. 4 (2003): 60–74.
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humanities. Consider her significant 1988 article ‘Situated Knowledges’. Building
upon scholarship in feminist science studies, Haraway was determined to hold up
what she described as ‘embodied vision’. She argued ‘for the view from a body,
always a complex, contradictory, structuring, and structured body, versus the view
from above, from nowhere, from simplicity. Only the god trick is forbidden’.21 She
advocated not for the sacrifice of objectivity, but rather a feminist objectivity that
values embedded, embodied and relational ways of seeing. In ways that resonate
with Haraway’s approach, environmental historians have sought not to discard
the material (the ‘object’ of objective gaze), but rather to understand it as seen,
understood and shaped through historical, and, therefore, politically and culturally
constituted, processes.
Historians, certainly those working in the history of science and to a lesser extent
environmental history, have demonstrated the ways in which scientific knowledge
is the product of specific times, actors and places.22 A generation ago, it was
commonplace for environmental historians to unquestionably rely on the science and
metaphors of ecology, for instance.23 Since then, however, environmental historians
have undertaken more critical approaches to understanding the production of
scientific knowledge of the environment. In a 2014 forum on climate change in
the journal Environmental History, for example, the editors Mark Carey and Philip
Garone stressed the need to historicise the ways that humans narrate and quantify
climate.24 They also warned environmental historians that ‘we cannot accept the
natural sciences at face value, that we have to remain critical of the social contexts
in which science is produced in both the past and present’.25 Pey-Yi Chu’s recent
work on permafrost in Russia similarly problematises any sense of predetermined
scientific and environmental categories. In doing so, she illuminates the ways in
which scientific work interacts with politics and culture ‘to create a quantifiable and
geographically defined object’, what she calls an ‘environmental object’.26 In these

21
Donna Haraway, ‘Situated Knowledges: The Science Question in Feminism and the Privilege
of Partialperspective’, Feminist Studies 14, no. 3 (1988): 589.
22 David N. Livingstone, Putting Science in Its Place: Geographies of Scientific Knowledge (Chicago: University of
Chicago Press, 2003); Steven Shapin, ‘Placing the View from Nowhere: Historical and Sociological Problems in the
Location of Science’, Transactions of the Institute of British Geographers 23, no. 1 (1998): 5–12.
23 Donald Worster, ‘The Ecology of Order and Chaos’, Environmental History Review 14, no. 1/2 (1990): 1–18;
Richard White, ‘Environmental History, Ecology, and Meaning’, Journal of American History 76, no. 4 (1990):
1111–16; Douglas R. Weiner, ‘A Death-Defying Attempt to Articulate a Coherent Definition of Environmental
History’, Environmental History 10, no. 3 (2005): 404–20.
24 Mark Carey and Philip Garone, ‘Forum Introduction: Climate Change and Environmental History’,
Environmental History 19, no. 2 (2014): 287–8, doi.org/10.1093/envhis/emu004.
25 Carey and Garone, ‘Climate Change and Environmental History’, 290.
26 Pey-Yi Chu, ‘Mapping Permafrost Country: Creating an Environmental Object in the Soviet Union,
1920s–1940s’, Environmental History 20, no. 3 (2015): 397, doi.org/10.1093/envhis/emv050. Resonant with
Chu’s work is Alessandro Antonello, ‘Engaging and Narrating the Antarctic Ice Sheet: The History of an Earthly
Body’, Environmental History 22, no. 1 (2017): 77–100, doi.org/10.1093/envhis/emw070.
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recent works, among others, historical scholarship is revealing the ways in which
power dynamics shape bodies of environmental knowledge and their articulations
of the more-than-human world.
As environmental historians, we should also be especially attuned to the role of
place in the production of environmental knowledge. Where bodies of knowledge
are formed (and how) influences the very nature of that particular knowledge.27
Some environmental knowledge might be gleaned by researchers in the field or the
laboratory, while others are forged through manual labour.28 Wherever such bodies
of knowledge develop, those are specifically local sites—positions in which humans
experience and comprehend the more-than-human world, whether directly or in
mediated ways. It is in these sites that different human experiences shape particular
knowledge, which embodies their own understandings of the dynamics of social
and natural worlds. A place, therefore, both produces and is produced by bodies
of knowledge. The act of being situated in a place, as Heather Goodall and Allison
Cadzow argue, ‘makes [a] place meaningful, not the material of the place itself ’.29
This perspective offers a critical opportunity for environmental historians to make
places meaningful—to narrate stories that connect people to a locale and to facilitate
their embodiment in familiar and unfamiliar places. Through environmental
narratives, we can make visible planetary change in particular places such as the
bleached stretches of the Great Barrier Reef.
Despite the importance of singular locales to forming some bodies of knowledge,
others are created across and between multiple sites. These trans-local bodies of
knowledge identify connections, produce networks to connect sites or ‘nodes’,
constitute scale and space, and both mobilise and interpret processes of human and
more-than-human exchange between them. The transatlantic processes that Alfred
Crosby mapped in The Columbian Exchange (1972) and Ecological Imperialism
(1986), for example, were the product of western European knowledge that drove
commerce, conquest and conversion. The resulting cultural and biological exchanges
fundamentally transformed peoples and environments in both the Old World and
the New, while shaping European and non-European bodies of knowledge (such as,
for example, economic botany, medicine and lore) about these trans-local impacts.
27 Tim Ingold’s work is especially instructive for understanding how human beings relate to their environments
and the implications of these relations for knowledge or ‘perception’. See, for example, Tim Ingold, ‘Culture and
the Perception of the Environment’, in Bush Base, Forest Farm: Culture, Environment and Development, ed. Elisabeth
Croll and David Parkin (London: Routledge, 1992), 39–56; Tim Ingold, The Perception of the Environment: Essays
on Livelihood, Dwelling and Skill (London: Routledge, 2000).
28 See, for example, Marybeth Long Martello and Sheila Jasanoff, ‘Introduction: Globalization and Environmental
Governance’, in Earthly Politics: Local and Global in Environmental Governance, ed. Sheila Jasanoff and Marybeth
Long Martello (Cambridge, MA: MIT Press, 2004), 19; Heather Goodall and Allison Cadzow, Rivers and
Resilience: Aboriginal People on Sydney’s Georges River (Sydney: UNSW Press, 2009), 16; Richard White, ‘“Are You
an Environmentalist or Do You Work for a Living?”: Work and Nature’, in Uncommon Ground: Rethinking the
Human Place in Nature, ed. William Cronon (New York: W. W. Norton, 1996), 171–85.
29 Goodall and Cadzow, Rivers and Resilience, 16.
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Furthermore, this traffic and its associated knowledge later came to configure the
shape of a triangular Atlantic world stretching from Europe to the Americas and
West Africa.30
Studying such trans-local exchanges reveals not only spatial and temporal patterns of
human and more-than-human mobility, but also the movement (or inertia) of bodies
of knowledge. The practices of Western science and commerce largely ‘stripped’
Indigenous narratives of meaning from the bodies that imperial actors extracted
from the periphery in the process of building their own bodies of knowledge.31
But this process of elision could be illusory. As Judith Carney showed in Black Rice
(2001), the transatlantic slave trade transported not only human bodies, but their
accompanying bodies of knowledge. Rice cultivation in South Carolina was the
product of both the physical labour of West African slaves and their West African rice
cultures, such that an ‘entire agricultural system’ was transplanted in the Americas.32
As the example of transatlantic slavery suggests, what and who moves through an
‘eco-cultural network’ reflects what the geographer Doreen Massey calls the ‘powergeometry’ of such relationships.33 Although Massey is concerned with human bodies,
this geometry accounts for the mechanics of trans-local exchanges and mediates the
agency of the human and more-than-human bodies in those networks. She writes:
different social groups and different individuals are placed in very distinct ways in
relation to these flows and interconnections. This point concerns not merely the issue
of who moves and who doesn’t, although that is an important element of it; it is also
about power in relation to the flows and the movement … at the end of all the spectra
are those who are both doing the moving and the communicating and who are in
some way in a position of control in relation to it.34

30 Alfred W. Crosby, The Columbian Exchange: Biological and Cultural Consequences of 1492 (Westport, CT:
Greenwood, 1972) and Ecological Imperialism: The Biological Expansion of Europe, 900–1900, 2nd ed. (Cambridge:
Cambridge University Press, 2004). In addition to Crosby, see, for example, Lucile Brockway, Science and colonial
expansion: The role of the British Royal Botanic Gardens (New York: Academic Press, 1979); Richard Drayton,
Nature’s Government: Science, Imperial Britain, and the ‘Improvement’ of the World (New Haven, CT: Yale University
Press, 2000); J. R. McNeill, Mosquito Empires: Ecology and War in the Greater Caribbean, 1620–1914 (New York:
Cambridge University Press, 2010). For recent work on other oceanic ‘worlds’, see Gregory T. Cushman, Guano
and the Opening of the Pacific World: A Global Ecological History (New York: Cambridge University Press, 2013);
Vinita Damodaran, Anna Winterbottom and Alan Lester, eds, The East India Company and the Natural World
(Basingstoke: Palgrave Macmillan, 2015).
31 Londa Schiebinger, ‘Prospecting for Drugs: European Naturalists in the West Indies’, in Colonial Botany:
Science, Commerce, and Politics in the Early Modern World, ed. Londa Schiebinger and Claudia Swan (Philadelphia,
PA: University of Pennsylvania Press, 2004), 128.
32 Judith Carney, Black Rice: The African Origins of Rice Cultivation in the Americas (Cambridge, MA: Harvard
University Press, 2001).
33 On ‘eco-cultural networks’, see James Beattie, Edward Melillo and Emily O’Gorman, eds, Eco-Cultural
Networks and the British Empire: New Views on Environmental History (London: Bloomsbury, 2015).
34 Doreen Massey, ‘Power-geometry and a progressive sense of place’, in Mapping the Futures: Local Cultures,
Global Change, ed. Jon Bird, Barry Curtis, Tim Putnam, George Robertson and Lisa Tickner (London and New
York: Routledge, 1993), 62.
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Massey’s logic extends to understanding which bodies of knowledge are dominant
in these networks. How such bodies of knowledge form, and consequently interpret
and order human and more-than-human worlds, is the product of these dynamics.
If we cannot ignore the ways that the more-than-human world shapes human
possibilities, then the agency of more-than-human bodies and phenomena in
knowledge-making also needs to be considered. Environmental historians have
been increasingly sensitive to the ways in which the more-than-human eludes and
transgresses human boundaries, whether it is the migratory birds that travel up and
down North America, or the weeds that skip property boundaries and frustrate
grand settler and agricultural projects.35 The question of such more-than-human
agency has been a contested one for environmental historians.36 A way through this
dilemma might be found in Elspeth Probyn’s recent study of human relationships
with the ocean and fish, especially as food. Following Annemarie Mol and her Eating
Body team, she argues that we need not search for agency at all costs. Instead, she
contends, we could consider ‘matter-in-relation’. Doing so acknowledges the ways in
which bodies of knowledge mediate more-than-human matter and how it is related
to other bodies, both more-than-human and human.37 Using the narrative tools of
history, environmental historians can illuminate the complex historical relationships
between these bodies of matter and knowledge, the production of place and their
processes of becoming.
As our discussion suggests, studies of environmental history and histories of science
show that the making of knowledge is an inherently networked or relational process
between subject and object. Yet none of our articles are explicitly driven by this
recent turn to ‘networked’, or spatial, frameworks of connection, transfer and
exchange. Rather than focus on the processes of exchange themselves, the articles
in this special issue consider instead bodies of knowledge in states of becoming.
Likewise, the contributors are concerned more with how these bodies of knowledge
allow humans to speak for the non-human, on what basis and with what effects,
than with determining if mosquitoes (or earthquakes) can speak for themselves,
as Timothy Mitchell and Giacomo Parrinello have speculated.38 Historicising and
placing these bodies of knowledge—whether fishing lore or hydrology, restoration

35 These are merely two examples from among much scholarship: Robert M. Wilson, Seeking Refuge: Birds and
Landscapes of the Pacific Flyway (Seattle, WA: University of Washington Press, 2010); Mark Fiege, ‘The Weedy West:
Mobile Nature, Boundaries, and Common Space in the Montana Landscape’, Western Historical Quarterly 36, no. 1
(2005): 22–47, doi.org/10.2307/25443584.
36 Timothy Mitchell, Rule of Experts: Egypt, Techno-Politics, Modernity (Berkeley, CA: University of California
Press, 2002); Linda Nash, ‘The agency of nature or the nature of agency?’ Environmental History 10, no. 1 (2005):
67–9; Paul S. Sutter, ‘Nature’s Agents or Agents of Empire? Entomological Workers and Environmental Change
During the Construction of the Panama Canal’, Isis 98, no. 4 (2007): 724–54, doi.org/10.1086/529265.
37 Elspeth Probyn, Eating the Ocean (Durham, NC: Duke University Press, 2016), 11.
38 Mitchell, Rule of Experts; Giacomo Parrinello, Fault Lines: Earthquakes and Urbanism in Modern Italy
(New York and Oxford: Berghahn, 2015).
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ecology or glaciology—reveals the power relations that underpin their making and
their deployment in Southeast Asia, Australia and Antarctica during the nineteenth
and twentieth centuries.

Bodies of Knowledge
Each of the articles in this special issue addresses aspects of knowing the morethan-human world, whether for the purposes of economic exploitation; protection
of human and more-than-human communities; anticipation and prediction of
environmental change and risk; or for the restoration of particular ecologies.
The contributors show that the ways of knowing the world are multiple, ranging from
understandings drawn from labour, emotion and Western science, to imagination,
bureaucracy and tradition.
We begin at the turn of the twentieth century with a London-born, Scottish-trained
engineer grappling with the hydrology of south-east Queensland. The protagonist
of Margaret Cook’s study had to determine how to best manage the flood-prone
Brisbane River and to protect inhabitants residing on its banks. His reading of
the river was both local and trans-local, observing local climatic variations that
he interpreted through hydrological knowledge gleaned from French and British
colonial experience in other settings. As Cook shows, his environmental knowledgemaking defied the conventions of his field, in favour of a more place-based and,
ultimately, state-building approach to hydrological measurement and management
in a sub-tropical climate.
We then travel north to the American-occupied archipelago of the Philippines
and the scientific expedition of the SS Albatross. Sponsored by the Smithsonian
Institution in Washington, DC, this three-year expedition reflected the imperial
dynamics of metropolitan marine science. As part of the colonial project to
accumulate environmental knowledge, Ruel Pagunsan argues, the scientists on board
collected not only specimens, but also the traditional bodies of water knowledge of
local peoples. In aid of their labour was the SS Albatross itself, a floating laboratory
designed especially for oceanographic research, which was a site for knowledgemaking as much as a vessel for conveying knowledge and connecting human and
more-than-human bodies across the Pacific in the early twentieth century.
Although our focus on bodies of knowledge may suggest the precedence of Western
scientific labour, this special issue considers other forms of knowing. Bodies of
knowledge about the more-than-human world can be formed through the act of
working the environment, through physical labour, as Goodall’s study of the Darling
River in New South Wales suggests. Not only do people work on or near the river,
as with fishing for example, but they also put the river to work, through irrigation.
As Goodall puts it, ‘the goals and technologies of that work have shaped what people
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could know about the river, what they noticed and how they understood it’, and
indeed determine ideas of whether the river is working ‘well’. In working the river,
people create stories of local knowledge. Goodall takes a broad and encompassing
view of knowledge here, clearly showing how knowledge of the river not only
materially sustains human communities, but also sustains them with meaning.
The people who travel around the river and its region carry that knowledge in them.
From the embodied riverine knowledge of New South Wales, we head south to
explore the glaciological knowledge that developed, within an international
scientific and geopolitical context, in Victoria and Tasmania after the Second
World War. The focus of this scientific knowledge was the Antarctic ice sheet,
a geographical feature of such scale and complexity that a generation of Australian
glaciologists could constitute and advance their own cryo-imaginary. To show
how this knowledge configured an Australian Antarctica, Alessandro Antonello
draws together a trio of ‘glaciological bodies’—the ice sheet itself, as well as the
institutions and glaciologists that explored and researched the ice during the era of
internationalising the ice sheet.
The ways in which knowledge is generated and inflected by aspirations for
human development and improvement is at the heart of Ruth Morgan’s article.
‘Dry Continent Dreaming’ examines the Australian contribution to the global push
for Antarctic iceberg utilisation in the 1970s and 1980s. Though a seemingly overambitious attempt to master some of the wildest nature on earth (and immediately
calling to mind the ‘high modernism’ investigated by James C. Scott), the story of
iceberg utilisation, Morgan contends, is one that demonstrates the tenacity of colonial
and imperial visions of improvement in the late twentieth century. Furthermore, it
suggests the ways in which knowledge, broadly construed, co-constitutes frontiers
(Australia and Antarctica) and can spur innovation and bold schemes rather than
foreclose them. To understand the persistence of those scientists—many reputable
and eminent—to engineer what seemed an overly ambitious scheme, Morgan uses
Patrick McCray’s concept of ‘visioneers’, which denotes the thinkers who are hybrid
futurists, researchers and promoters of particular schemes. In the case of Western
Australia’s utilisation of Antarctic icebergs, the visioneers imagined they had found
a solution to the hydrological limits of the growing capital city of Perth.
Just as Morgan shows the influence of colonial narratives on schemes for iceberg
utilisation, the role of history in shaping ecological restoration practices is at the
heart of our final article. Lilian Pearce studies the place of history—not simply
the events and developments of the past, but the stories told (and not told) about
the past—in ecological restoration in the New South Wales South Coast town of
Bermagui. Pearce interrogates the ways certain emotional practices in ecological
restoration work, such as loving, labouring, learning and ‘letting go’, help to
generate new histories as much as restore a local environment that bears the scars
of settler histories. History here is not simply a range of stories or already-formed
66

Making and unmaking bodies

bodies of knowledge to draw upon for successful ecological restoration. Rather, new
histories are generated through the very act of ecological restoration, through the
labour and love of volunteers who weed the ground and rehabilitate their local
environment. As Pearce shows, ecological restoration finds itself in a delicate
balance: it inherits and must address complex settler histories as well as forge new,
generative histories. Where dominant historical narratives might constrain rather
than enliven restoration work, volunteers demand new narratives to enrich and
sustain their practice. Pearce’s article articulates the broad sphere of work that counts
as ‘environmental history’ and its interfaces with ecological practice, as well as the
broader environmental humanities.
Embodying environmental history reflects a growing scholarship that attends to
more-than-human bodies, both static and mobile, and the bodies of knowledge that
draw them into the human world. Looking more closely at these inter-related bodies
encourages us to repopulate planetary and global histories—that is, to embody these
histories with specific matter and biota that reside in and move between particular
places. An embodied environmental history is fundamentally a relational history
that narrates the material and cultural connections between human and more-thanhuman worlds that foster more meaningful cultural embodiments of place.
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Abstract
John Baillie Henderson, Queensland Government Hydraulic Engineer (1883–1914),
influenced the development of hydrology in south-east Queensland by successfully
combining state imperatives with an understanding of the local environment. Science
became entwined with nation-building where the applied nature of hydrological
engineering fostered development and addressed local concerns in a region
characterised by drought and flood. Henderson, as part of a global scientific
community, appreciated the importance of local climatic variation and substantially
increased hydrological knowledge in Queensland at the turn of the twentieth century.
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Introduction
Since at least the late eighteenth century, new settlers to Australia brought climatic
knowledge as cultural baggage, against which they measured and analysed their new
environment, often erroneously. British immigrants were familiar with relatively low
variability in annual rainfall and droughts measured in days, not years.1 Experience
in India and other colonies did not make them more prepared for Australian
conditions. Settlers arriving in the Moreton Bay penal settlement (now Brisbane),
established in 1824 and opened for free settlement in 1842, took some time to
understand a subtropical climate characterised by a high rainfall variability, long
droughts, cyclone-induced monsoonal rain and severe floods. In Australian settler
historiography, the environment is frequently portrayed as unfamiliar, alien and
1 I wish to thank Melissa Harper, Peter Spearritt, Jodi Frawley, Ruth Morgan, Alessandro Antonello, Lilian
Pearce, Libby Robin, Emily O’Gorman and two anonymous reviewers for assistance and comments on earlier drafts.
I acknowledge the funding provided through the Australian Government Research Training Program Scholarship.
Tim Sherratt, ‘Human Elements’, in A Change in the Weather: Climate and Culture in Australia, ed. Tim Sherratt,
Tom Griffiths and Libby Robin (Canberra: National Museum of Australia, 2005), 1–17; James Beattie, Emily
O’Gorman and Matthew Henry, ‘Introduction’, in Climate, Science and Colonization: Histories from Australia and
New Zealand, ed. James Beattie, Emily O’Gorman and Matthew Henry (New York: Palgrave Macmillan, 2014), 1.
69

International Review of Environmental History • Volume 4, Issue 1, 2018

‘unknowable’, and the settler as environmentally ignorant and arrogant.2 Although
historians recognise the importance of climate in shaping the settler experience,3 the
‘failure to learn’ narrative persists.4 The opposing view maintains that settlers did
learn and were prepared to adapt.5 As historians Emily O’Gorman, Kirsty Douglas
and Grace Karskens have shown, necessity, labour, time and lived experience helped
settlers acquire informal local climatic knowledge, recorded by memory and oral
history, but it remained the role of colonial scientists in the nineteenth century to
officially record and codify the unfamiliar climatic patterns for the state.6
Throughout the British Empire, a network of meteorologists became what O’Gorman
describes as the ‘formalisers of environmental knowledge’.7 Australian colonies
appointed meteorologists after 1856, who were charged with the task of deciphering
the continent’s weather patterns and forecasting droughts and floods for settlers—
work that was fundamental to colonial state-building through the centralisation of
scientific expertise.8 Meteorologists became closely aligned with hydraulic engineers
as the latter required the same knowledge of rainfall and run-off for the purposes
of irrigation, water conservation and supply, as well as flood mitigation schemes.
While meteorologists have attracted scholarly attention in this regard, the discipline

2 This trend is noted in the Mallee district by Katie Holmes and Kylie Mirmohamadi, ‘Howling Wilderness and
Promised Land: Imagining the Victorian Mallee 1840–1914’, Australian Historical Studies 46, no. 2 (2015): 192,
doi.org/10.1080/1031461X.2015.1037320; and by Grace Karskens in the Hawkesbury–Nepean region, ‘Floods
and Flood-mindedness in Early Colonial Australia’, Environmental History 21 (2016): 317–18, doi.org/10.1093/
envhis/emv186.
3
Sherratt, Griffiths and Robin, A Change in the Weather; Kirsty Douglas, ‘“For the Sake of a Little Grass”:
A Comparative History of Settler Science and Environmental Limits in South Australia and the Great Plains’,
in Climate, Science and Colonization, ed. Beattie, O’Gorman and Henry, 99–118; Claire Fenby, Don Garden and
Joëlle Gergis, ‘“The usual weather in New South Wales is uncommonly bright and clear … equal to the finest
summer day in England”: Flood and drought in New South Wales, 1788–1815’, Climate, Science and Colonization,
ed. Beattie, O’Gorman and Henry, 43–60; Don Garden, Droughts, Floods and Cyclones: El Niños that Shaped Our
Colonial Past (North Melbourne: Australian Scholarly Publishing, 2009); David Day, The Weather Watchers: 100
Years of the Bureau of Meteorology (Melbourne: Melbourne University Publishing, 2007).
4
Karskens, ‘Floods and Flood-mindedness in Early Colonial Australia’, 317–18.
5
Karskens, ‘Floods and Flood-mindedness in Early Colonial Australia’, 315–42; Grace Karskens, The Colony:
A History of Early Sydney (Crows Nest, NSW: Allen & Unwin, 2009); James Beattie and Ruth Morgan, ‘Engineering
Edens on This “Rivered Earth”? A Review Article on Water Management and Hydro-Resilience in the British
Empire, 1860s–1940s’, Environment and History 23 (2017): 53, doi.org/10.3197/096734017X14809635325593.
6
Emily O’Gorman, ‘Colonial Meteorologists and Australia’s Variable Weather’, University of Queensland
Historical Proceedings 16 (2005): 67–87; Douglas, ‘“For the Sake of a Little Grass”’, 99–117; Emily O’Gorman,
‘“Soothsaying” or Science?: H.C. Russell, Meteorology, and Environmental Knowledge of Rivers in Colonial
Australia’, in Climate, Science and Colonization, ed. Beattie, O’Gorman and Henry, 177–93. This link with learning
and nature through time, experience and labour has been identified by James C. Scott, Seeing Like A State: How
Certain Schemes to Improve the Human Condition Have Failed (New Haven, CT: Yale University Press, 1998);
Richard White, The Organic Machine: The Remaking of the Columbia River, (New York: Hill and Wang, 1995);
Sherratt, ‘Human Elements’, 4.
7
O’Gorman, ‘Colonial Meteorologists and Australia’s Variable Weather’, 67–87.
8
O’Gorman, ‘Colonial Meteorologists and Australia’s Variable Weather’, 67.
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of hydraulic engineering has gone relatively unexplored.9 This article considers
the career of John Baillie Henderson, Queensland’s first Hydraulic Engineer, to
explore how state agencies substantially contributed to settler understandings of
local climates and environments. By studying Henderson’s work and its implications
for hydrological management, this article challenges the ‘failure to learn’ narrative
of Australian settler environmental history.
Like meteorology, hydrology is a transnational science. As the historian David
Livingstone notes, the development of a science like hydrology ‘has been inextricably
bound up with travelling to distant realms’.10 Scholars have shown that after British
colonisation, the Australasian colonies did not undergo isolated development,
but rather were connected through complex networks across the Tasman Sea and
beyond. These networks of exchange allowed for the sharing of scientific knowledge
through the new technologies of the telegraph, railways and steamships, as well
as newspapers, journals and scientific meetings.11 During his term in Queensland,
Henderson’s gathering and dissemination of local scientific data contributed to the
development of state, national and international hydrological and meteorological
knowledge at the turn of the twentieth century.
This article sits within a large body of scholarship linking engineering and technology
with attempts to harness, tame and control nature (in this case, the hydrological
flow of rivers) to reduce environmental threats to the pursuit of human progress.12
Throughout the British Empire, hydraulic engineers were employed to shape
colonial hydrologies and to impose their ‘technological–environmental system on
the landscape’.13 In this way, science and technology formed a partnership to fulfil
9
O’Gorman, ‘Colonial Meteorologists and Australia’s Variable Weather’, 67–87; Beattie and Morgan,
‘Engineering Edens on This “Rivered Earth”?’, 44; O’Gorman, ‘“Soothsaying” or Science?’, 180; David Day,
The Weather Watchers; Kirsty Douglas, ‘“Under such sunny skies”: Understanding weather in Colonial Australia,
1860–1901’, Metarch Papers 17 (2007); Katharine Anderson, ‘Practical Science: Meteorology and the Forecasting
Controversy in Mid-Victorian Britain’ (PhD diss., Northwestern University, 1994); W. J. Gibbs, ‘The Origins
of Australian Meteorology’, Metarch Papers 12 (June 1998).
10 David Livingstone, Putting Science in its Place: Geographies of Scientific Knowledge (Chicago: University
of Chicago Press, 2003), 142.
11 Eric Pawson and Tom Brooking, ‘Introduction’, in Making a New Land: Environmental Histories of New
Zealand, ed. Eric Pawson and Tom Brooking (Dunedin: Otago University Press, 2013), 23; Douglas, ‘Under such
sunny skies’.
12 Emily O’Gorman, Flood Country: An Environmental History of the Murray–Darling Basin (Collingwood:
CSIRO Publishing, 2012); Michael Cathcart, The Water Dreamers: The Remarkable History of Our Dry Continent
(Melbourne: Text Publishing, 2009); Sara Pritchard, Confluence: The Nature of Technology and the Remaking of the
Rhône (Cambridge, MA: Harvard University, 2011); David Blackbourn, The Conquest of Nature: Water, Landscape
and the Making of Modern Germany (New York: W. W. Norton and Company, 2006); Ari Kelman, A River and
its City: The Nature of Landscape in New Orleans (Berkeley, CA: University of California Press, 2003); Mark
Everard, The Hydro-Politics of Dams (London: Zed Books, 2013); Beattie and Morgan, ‘Engineering Edens on This
“Rivered Earth”?’; Karen O’Neill, Rivers by Design: State Power and the Origins of U.S. Flood Control (Durham, NC:
Duke University Press, 2006); Marc Cioc, The Rhine: An Eco-Biography, 1815–2000 (Seattle, WA: University of
Washington Press, 2001).
13 Beattie and Morgan, ‘Engineering Edens on This “Rivered Earth”?’, 45; John Brioch, ‘Engineering the Empire:
British Water Supply Systems and Colonial Societies, 1850–1900’, Journal of British Studies 46, 2 (2007): 347.
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the needs of the colonial state. The Australian colonies offered no exception, since
in the 1880s, scientific research earned a higher profile. Governments increasingly
viewed science as a state asset with a utilitarian purpose, adding scientists and their
accompanying bureaucracies to their administrations.14 Government departments
for agriculture, stock and water were created to undertake scientific research to
ensure the achievement of government objectives. As Libby Robin notes, Australian
scientific research has been ‘government’ science—that is, applied science linked
to state imperatives for economic development. Henderson’s employer, the
Queensland Department of Water Supply, for example, embraced the provision of
potable water and flood mitigation as key priorities for progress.15 How these issues
became entangled with scientific research, technological interventions and local
needs during Henderson’s tenure is the focus of this study.

John Baillie Henderson
James (John) Baillie Henderson (Figures 1 and 2) was born in London in 1836;
after completing his schooling, he found employment in a solicitor’s office. His
father felt the lure of the Australian gold rush and, at the age of 16, John found
himself in Victoria, with his parents and two siblings. John made money on the
Bendigo goldfields, unlike many, including his father, then secured employment in
a foundry. His path to engineering was typical of colonial engineers who undertook
their training through employment rather than formal education.16 Henderson
secured a position as road overseer for the Victorian Roads and Bridges Department
from 1862 until 1863, when he became a shire engineer in Gippsland in the colony’s
south-east. He then joined the Victorian Water Supply Department as an engineer
and surveyor between 1866 and 1872. He first worked on the Coliban water scheme
near Bendigo, which supplied water to the mining districts and nearby towns, after
which he worked on Geelong’s water supply. He held various engineering positions
in Victoria until January 1878, when 200 employees were dismissed from the
Victorian public service. Henderson headed north to the colony of Queensland
and, wasting no time, found employment in April 1878 as resident engineer on the
northern waterworks in Townsville.
14 Scott, Seeing Like A State, 5–7; Blackbourn, The Conquest of Nature; Sara Pritchard, Confluence; O’Neill, Rivers
by Design; Ian Inkster and Jan Todd, ‘Support for the scientific enterprise, 1850–1900’, in Australian Science in the
Making, ed. R. W. Home (Cambridge: Cambridge University Press, 1988), 126.
15 Libby Robin, How a Continent Created a Nation (Sydney: UNSW Press, 2007), 10; Libby Robin, ‘Ecology:
A Science of Empire?’, in Ecology and Empire: Environmental History of Settler Societies, ed. Tom Griffiths and Libby
Robin (Seattle, WA: University of Washington Press, 1997), 63–75; Libby Robin, ‘Battling the Land and Global
Anxiety: Science, Environment and Identity in Settler Australia’, PAN: Philosophy, Activism, Nature 7 (2010): 7–8;
Libby Robin and Tom Griffiths, ‘Environmental History in Australasia’, Environment and History 10, no. 4 (2004):
439–74.
16 Practical training rather than university qualifications was the typical path for engineers: R. A. Buchanan,
‘Gentlemen Engineers: The Making of a Profession’, Victorian Studies 26, no. 4 (1983): 428.
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Figure 1: John Baillie Henderson (1836–1921)
Source: State Library of Queensland, Image No. 167210.
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Henderson
brought
with
him
extensive practical experience in both
the construction and operation of
hydraulic works. He was extremely
industrious, with incredible stamina
and an unrelenting work ethic. Largely
self-trained, Henderson’s avid reading of
international engineering papers gave
him sound technical knowledge.17 Few
engineers in Queensland at the time
could claim the same expertise. Always
referred to as J. B. Henderson or by
his nickname ‘Hydraulic Henderson’,
he earned the respect of his colleagues
for his knowledge and hard work.18
Henderson’s professional credentials
were recognised in 1880 with his
admission to the Institution of Civil
Engineers in London as an Associate
Member. He later became a member
of civil and mechanical engineers’
institutions in Australia and the
American Society of Civil Engineers.19

Figure 2: ‘Hydraulic Henderson’
Source: The Queenslander, 31 July 1897, 221.

In many regards, Henderson fitted the
mould of the colonial engineer, both
in the strategies he advocated and
his attitudes. In regard to mitigating
the floods that periodically affected the
Queensland capital of Brisbane, he
recommended widening and deepening,
regulating and damming the river
to prevent ‘the excesses of Nature’,
‘ameliorate the evil effects of inundation’
and avert ‘destruction and misery in

17 Papers on water supply compiled by J. B. Henderson, 1886–96, held in the State Library of Queensland,
provide evidence of Henderson’s wide reading.
18 ‘Hydraulic Henderson’, The Telegraph (Brisbane), 17 April 1888, 4.
19 For biographical details, see Raymond Whitmore, Hydraulic Henderson: Water Resources Pioneer (Brisbane:
Engineers Australia, 2009); John Baillie Henderson, ‘Men of the Time’, in Pugh’s Almanac Directory and Gazetteer
(Brisbane: Theophills P. Pugh, 1902), 441; Obituary in The Week, 18 February 1921, 13; ‘The Sketcher Men of
Mark’, The Queenslander, 31 July 1897, 221; R. L. Whitmore, Eminent Queensland Engineers (Brisbane: Institution
of Engineers, 1984); H. J. Gibbney, ‘Henderson, John Baillie (1936–1921)’, in Australian Dictionary of Biography
(1972), adb.anu.edu.au/biography/henderson-john-baillie-3751/text5909, accessed 31 August 2016.
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future’.20 He proposed that the government could undertake ‘some comprehensive
scheme of protection’ on the ‘betterment’ principle, clearly linking state-building
with technology.21 As a government employee, Henderson was obliged to fulfil state
imperatives, such as the provision of town, artesian and stock route water supplies;
irrigation infrastructure; and, in this case, the conservation of potable water and the
mitigation of floods in south-east Queensland.
Yet to read Henderson as simply a servant of the state, entirely focused on colonial
imperatives of progress, denies the complexities of settler relationships with
a new environment. Henderson challenged the orthodox hydrology of his day,
departing from his engineering predecessors. Just as the meteorologists Henry
Russell in New South Wales (NSW) and Queensland’s Clement Wragge resisted
wider meteorological efforts to devise large-scale theories of climatic cycles
and standardisation of data collection, so too did Henderson undertake a more
independent approach. For instance, he rejected the notions of universal laws of
hydrology and the unquestioning transplantation of intercolonial models and
precedents throughout the empire, realising the complexities of local environments.22
He recognised the ‘highest importance’ of ‘accurate knowledge’ of local variation in
rainfall, evaporation and flood behaviour, and advocated the improvement of local
hydrological data and understanding through observation, field work, experiments
and meticulous record-keeping.23
Although a loyal public servant, mindful of his superiors and anxious not to ‘trench
upon policy’ in his reports, Henderson departed from mainstream technocratic
solutions and advocated flood warning systems, water meters, public education and
the prevention of building on the floodplain.24 Motivated in part by recognition of
the cost and time required to build engineering works, these alternative approaches
anticipated twentieth-century, non-structural approaches to water security and flood
mitigation.25 Henderson added an awareness of the human-created flood hazard to
settler understandings of floods at the end of the nineteenth century.

20 J. B. Henderson, ‘Floods in the Brisbane River, and Schemes for Abatement of their Disastrous Effects’,
Queensland Votes and Proceedings (QVP) (1896) 4: 295, 300.
21 Henderson, ‘Floods in the Brisbane River’, 295.
22 B. L. Finlayson and T. A. McMahon, ‘Australia v. the World: A Comparative Analysis of Streamflow
Characteristics’, in Fluvial Geomorphology of Australia, ed. Robin F. Warner (Sydney: Academic Press, 1988), 17;
O’Gorman, ‘Colonial Meteorologists and Australia’s Variable Weather’, 87.
23 Henderson, ‘Floods in the Brisbane River’, 296; ‘Water experiments’, The Telegraph, 16 August 1890, 2.
24 J. B. Henderson, ‘Annual Report of the Hydraulic Engineer on Water Supply’, QVP (1894), 3: 1455, Appendix
6; J. B. Henderson, ‘Floods and the Mitigation of evil effects’, QVP (1895), 3: 989–91; Henderson, ‘Floods in the
Brisbane River’, 12–13.
25 John Handmer and Stephen Dovers, Handbook of Disaster and Emergency Policies and Institutions (London:
Earthscan, 2007); David Ingle Smith, ‘Urban Flooding in Queensland—A Review’ (Canberra: Centre for Resource
and Environmental Studies The Australian National University, 1998), prepared for the Department of Natural
Resources, Queensland; `Caroline Wenger, Karen Hussey and Jamie Pittock, Living with Floods: Key Lessons from
Australia and abroad (Gold Coast: Queensland National Climate Change Adaptation Research Facility, 2013).
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Clear commonalities between meteorology and hydrology existed in the Australian
colonies. Such an overlap was even more evident in Queensland when the
Meteorological Bureau was transferred to the Water Supply Department under
Henderson’s control in 1903. Both disciplines brought with them Eurocentric
scientific knowledge and training, but, impeded by deficiencies in local data, were
forced to rely on amateur records and settler memories of climate and flooding
events.26 Henderson faced a greater obstacle than his counterparts in the southern
colonies of NSW and Victoria, as he had less than 20 years of recorded local data
on which to draw.
Over the course of the nineteenth century, the scientific discipline of hydrology
in the Australian colonies became entwined in the broader goal of socioeconomic
progress. On the eve of Federation in 1901, meteorologists regarded their discipline
as a ‘nation building scientific tool’.27 Similarly, scientists contended that an
understanding of hydrology might offer pastoralists and farmers some security
against the vagaries of drought and floods, which would later be understood as the
result of the El Niño–Southern Oscillation. Henderson clearly appreciated this link
between development and hydrology, declaring in 1910, ‘It is impossible to overestimate the great value of this work and what a sound knowledge of the seasons
means in connection with the prosperity of this State’.28 As Henderson produced
maps, hydrological graphs and tables for distribution to both the government and
to landholders, he began to codify the local weather and hydrology. In doing so, he
played a key role in reducing the complexity of natural systems to simple schematic
representations, creating modern tools of the twentieth-century state.29
In this approach, Henderson was following the norms of his profession.
His reports, for instance, reveal a close association with colleagues and vast
reading of contemporary engineering studies both from Australasia and further
afield. He maintained an extensive private library, stocked with technical journals
and bulletins from Australia, Britain and the United States. His membership
of civil engineering associations across three continents increased his access to
current information.30 His insatiable reading was poetically acknowledged in the
Queenslander, which described him in 1897 as having ‘no hobbies except his library;
a regular gormandiser [sic] for literature’.31

26 O’Gorman, ‘“Soothsaying” or Science’, 179.
27 Douglas, ‘“Under such sunny skies”’, 10.
28 ‘Annual Report of Hydraulic Engineer on Water Supply’, Queensland Parliamentary Papers (QPP) (1910), 3:
875.
29 Scott, Seeing Like a State; Douglas, ‘“Under such sunny skies”’, 4.
30 Whitmore, Hydraulic Henderson, 139.
31 ‘Men of Mark’, The Queenslander, 31 July 1897, 221.
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For all his reading, Henderson did not produce scientific papers, limiting his
publications to government reports and official correspondence. But Henderson
saw his work as contributing to a growing data-dependent international science,
acknowledging in his Annual Report for 1910 that his department’s compilation
and tabulation of climatological records had importance for both scientists and ‘the
lay mind’. His work, he maintained, would create environmental knowledge that
would enable settlers to ‘acquaint ourselves, as well as our neighbours in the other
States and people in parts beyond the seas’, while correcting ‘erroneous impressions’
of local conditions.32 The utilitarian purpose of his science remained at the forefront
of his work, as he endeavoured to produce data in a form:
that may be readily consulted and understood by farmers, pastoralists and others
already on the land, as well as by those wishing to settle thereon, and in no less
a degree should it be valuable to bankers, doctors and the general public.33

Science, local concerns and national imperatives were inseparable in the case
of government hydraulic engineering and meteorology.
With the education of the local citizenry in mind, Henderson requested his
annual reports be ‘widely distributed among the people interested in the matter’
and his instructions on flood warnings be ‘published in a condensed form’ for
wide circulation.34 Henderson believed in the importance of public education,
acknowledging the ‘great assistance’ the press could play in enhancing lay
understandings of the local environment, while reinforcing his authority in matters
hydrological.35 Newspapers throughout Queensland quoted his reports extensively,
with the Telegraph describing his work as of ‘great magnitude and importance’.36
In addition to citing his reports, the press regularly reported on Henderson’s
activities, sought his opinion on water matters and published letters in response to
his findings.37 This commentary prompted public discussion on hydraulic matters
and added to settler understandings of local environmental conditions.
With regard to government involvement in the formal acquisition of environmental
knowledge, Queensland’s bureaucracy entered the field of hydraulic engineering later
than its southern counterparts. This was a handicap Henderson frequently bemoaned.
Until his promotion to Hydraulic Engineer in 1883, Queensland depended on

32 ‘Annual Report of Hydraulic Engineer on Water Supply’, QPP (1910), 3: 876.
33 ‘Annual Report of Hydraulic Engineer on Water Supply’, 876.
34 J. B. Henderson to the Under Secretary, Treasury, 5 December 1894. Letter 6165. Item ID 950329.
Queensland State Archives, Runcorn.
35 Henderson, ‘Floods in the Brisbane River’, 298.
36 ‘Brisbane Water Shed’, The Telegraph, 18 January 1894, 4. Other examples of publication of Henderson’s
reports include ‘Abatement of the Disastrous Effects of Future Floods’, Queensland Times, 21 July 1896, 6; ‘Flood
Warnings’, The Telegraph, 13 January 1896, 2; ‘Flood Prevention’, Brisbane Courier, 20 June 1896, 9.
37 ‘The Weather’, The Telegraph, 11 January 1898, 2; ‘Flood Prevention’, Brisbane Courier, 26 June 1896, 7;
‘Flood Prevention’, Brisbane Courier, 17 January 1898, 6.
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consultant engineers from Victoria to address its water-supply challenges. Engineers
such as Thomas Oldham and Joseph Brady, fresh from their Victorian experiences,
were contracted to design Brisbane dams. This practice presented another problem
as not only did they transplant their British training and hydrological formulae,
they brought with them their knowledge of southern Australian rainfall, run-off
and dam yield, with little realisation of regional difference in a vast continent that
ranged from temperate to tropical climates. Brisbane’s new but inadequate dams
were the result of a failed appreciation of local climatic variation. Faced with the
problem of an insufficient water supply for the ever-growing economy, Queensland’s
colonial government commissioned Henderson to investigate. His 1880 report
offers an insight into contemporary hydrological knowledge, just as Charles Todd’s
paper on the history of Australian meteorology later did for that science in 1893.38
Henderson’s tabulation of rainfall, recording of known droughts and floods since
colonisation and his estimates of local evaporation and stream flow provide some
of the earliest examples of a systematic settler analysis of the colonial environment.

Understanding the local environment
Australian rivers, with their extreme high annual variability in discharge, are vastly
different from European rivers. In fact, with southern Africa, Australia has the most
variable annual river flows in the world. In geomorphological terms, they are ‘nonequilibrium’ rivers, stable for only relatively short periods of time.39 This extreme
variability of river flow is a result of Queensland’s climate. The state’s weather is
greatly influenced in the longer term by variations in the Southern Oscillation Index
and infrequent short-term events, including cyclones, which can dramatically affect
local rivers. For instance, the 309 km Brisbane River has a flow regime that is highly
variable even by Australian standards. Streamflow records prior to 1959 (after which
the Somerset Dam affected the natural flow regime) indicate that, for some periods,
there was no river discharge in Brisbane. By contrast, during an 1893 flood, the
Brisbane River flowed at an estimated 13,700 m³ of water per second, such was
the volatility of local hydrological regimes.40

38 J. B. Henderson, ‘Report on Brisbane Water Supply’, QVP (1880), 2: 1171–200a; Charles Todd,
‘Meteorological Work in Australia: A Review’, in Report of the Fifth Meeting of the Australasian Association for the
Advancement of Science (Adelaide: The Association, 1893).
39 Finlayson and McMahon, ‘Australia v. the World: A Comparative Analysis of Streamflow Characteristics’, 35;
Karskens, ‘Floods and Flood-mindedness’, 319.
40 J. Kemp, J. M. Olley, T. Ellison and J. McMahon, ‘River response to European Settlement in the subtropical
Brisbane River, Australia’, Anthropocene 11 (2015): 50, doi.org/0.1016/j.ancene.2015.11.006. The years 1841,
1844, 1893 and 1974 experienced peak discharges over 10,000 m³ per second. WMA Water, ‘Brisbane River 2011
Flood event—flood frequency analysis’, ‘Report for Queensland Floods Commission of Inquiry’ (2011), 30. Mark
Babister, ‘Report to the Queensland Flood Commission of Inquiry: Final Report, May 2011’, protect-au.mimecast.
com/s/nbpzB5SK40AbS7?domain=floodcommission.qld.gov.au, accessed 16 October 2017.
78

John Baillie Henderson

Settler knowledge of this volatility was only gleaned after decades of record-keeping
and scientific analysis. But what knowledge did the colonists have of Australian
rivers when they arrived in Brisbane in the 1820s? Flood records began at Windsor
(NSW) as early as 1799, and by the 1850s there were official reports and newspaper
accounts of floods. A weather station opened at Goulburn (NSW) in 1858, with
others opening along the Hawkesbury–Nepean Rivers and their tributaries after
the 1860s, providing Australia’s longest flood history record.41 In the Nepean–
Hawkesbury catchment, floods were common and often large, with nine floods
between 1775 and 1821 reaching between 12 m and 14.6 m.42 Settlers were
familiar with floods on the giant inland Murray–Darling system, with a flood on
the Murray River in 1852 reaching 12.34 m at Gundagai (NSW), which forced
the town’s relocation.43 Meanwhile, in low-lying Brisbane, nine substantial floods
were recorded between 1841 and 1870 (Table 1). Conversely, Brisbane experienced
extremely dry years in 1864–66 and 1876–78 and, with a population of 30,000
in 1879, concerns grew about providing a reliable water supply.44 The colonial
government required a suitable engineer to address the issue, and employed John
Baillie Henderson as a consultant.
Table 1: Recorded flood heights in Brisbane up to 1880, measured at the Port
Office Gauge using the Australian Height Datum (AHD)
Year

Flood height in metres AHD

1841

8.43

1843

2.76

1844

7.03

1852

2.91

1857

3.27

1863

3.32

1864

3.78

1867

2.46

1870

2.89

Source: Brisbane River Flood Hydrology Models, Main Report (Brisbane: Department of Natural
Resources, 2013), 35.

Henderson moved from Townsville to Brisbane, charged with the challenging
brief of finding the ‘best means’ to provide the city with a water supply adequate
for a population of at least 100,000 people. The existing Enoggera Dam,
designed for that purpose in 1864, had proven insufficient. This dam had been

41 Karskens, ‘Floods and Flood-mindedness’, 325.
42 Karskens, ‘Floods and Flood-mindedness’, 327.
43 O’Gorman, Flood Country, 15–29.
44 Henderson, ‘Report on Brisbane Water Supply’, 1172, Pugh’s Almanac, Directory and Gazetteer (Brisbane:
Theophilus P. Pugh, 1881), 84.
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designed by Oldham, an Irish-born civil engineer with experience working on
Melbourne’s Yan Yean scheme, which was the first Australian municipal scheme
to use a dam for urban water supply. In Queensland, Oldham applied his
British training and Victorian experience and, using a limited official rainfall record
(1860–64), calculated an average annual rainfall of 46 inches (1,168 mm). Using
a formula developed for English conditions, Oldham debited one-third of the
rainfall to account for evaporation loss and absorption, implying a yield of twothirds for the dam.45
Political infighting prompted Oldham’s replacement by the engineer Brady in 1864,
before the dam was constructed. After gaining railway experience in Ireland and
Victoria, Brady had also worked on Victoria’s Yan Yean scheme, in addition to the
Bendigo waterworks and Coliban River water supply. His Brisbane calculations were
based on six years of rainfall records, but with the Brisbane River watershed ‘not
yet surveyed’ and without any catchment-wide rainfall data upon which to draw,
he assumed the watershed rainfall ‘was probably much greater’. Brady estimated a
loss of 66 per cent from ‘evaporation, percolation and overflow in floods’,46 almost
half Oldham’s yield calculations. Oldham and Brady, familiar with Britain’s and
Victoria’s temperate climate and rainfall patterns, had little sense of how subtropical
Brisbane might differ.
Henderson’s ‘Report on Brisbane Water Supply’ in 1880 offered a compendium
of contemporary hydrological knowledge, including international data. Given
the inadequate hydrological data available, his report and recommendations were
brave.47 With the city’s population approaching 37,000 by this time, Henderson
compared Brisbane’s average water consumption figures with cities of a similar size
in the United Kingdom, Europe, the United States and Australia. He regarded an
annual consumption in Brisbane of 40 gallons (181 L) per person per day to be
‘ample for all purposes’ in a ‘semi-tropical’ climate. This figure was some 20 gallons
(90 L) less than was used each day in Melbourne. The lower Brisbane quota reflected
Henderson’s view that water usage in the southern colony was wasteful. Accordingly,
he also recommended Brisbane minimise such profligate water use by introducing
domestic and other water meters as had been used in Boston since 1861.48

45 Geoffrey Cossins, ‘Early Hydrology of the Brisbane Area’, Engineering Update (Brisbane) 5, no. 1 (1997): 18;
Henderson, ‘Report on Brisbane Water Supply’, 1176.
46 Joseph Brady, ‘Paper Descriptive of the Water Supply to the City of Brisbane, Queensland, 1866: Together
with the General Plan and Section’ (Brisbane, 1866). Item ID 664671. Queensland State Archives, Runcorn.
47 Joseph Powell, Plains of Promise Rivers of Destiny: Water Management and the Development of Queensland
1824–1990 (Brisbane: Boolarong Publications, 1991), 34; Henderson, ‘Report on Brisbane Water Supply’.
48 Henderson, ‘Report on Brisbane Water Supply’, 1200.
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According to Henderson, the ‘accurate knowledge’ of the quantity of rainfall and
its ‘seasonable distribution is of the highest importance to the engineer entrusted
with the design of water storage and drainage works’.49 The annual water yield for
any dam design requires local data to determine both the rainfall/run-off ratio and
evaporation ratios. Henderson understood this and made it his goal to understand
the local climatic conditions. Such accurate accounting of river catchment rainfall,
run-off and evaporation was his most urgent task. Applying international and
Victorian knowledge to the job, Henderson undertook the first detailed hydrological
analysis of the Enoggera Dam and Brisbane’s water supply. He rejected the notion of
applying international and intercolonial formulae, noting the enormous variations
in the hydrological data. For example, evaporation ratios, a component of the yield,
ranged from one-sixth in Bombay to one-third in the Coliban Scheme, Victoria.
Ignoring Indigenous knowledge, Henderson used Brisbane rain gauge data and
Enoggera records to compile a rainfall map for Brisbane dating back to 1860. In his
analysis of the existing colonial records, Henderson criticised their accuracy. For
example, he cited previous Enoggera recordings collected from a house roof gauge,
5.2 m above the ground and 85 m above sea level—both factors known to diminish
the accuracy of the readings by approximately 10 per cent. At Enoggera, he found
high rainfall variability with a range of 2,417 mm (1870) to just 597 mm (1877).50
Drawing on these results, Henderson estimated the yield of the Enoggera Dam
to be one-twelfth of the rainfall over the total catchment in a drought period—
significantly less than both Oldham and Brady had calculated.
Victorian records accumulated since the opening of the Yan Yean scheme in 1857
were also insufficient to challenge British notions of hydrology in an Australian
climate. Using models from evaporation tests from Sydney, Melbourne and
Bombay, Henderson conducted experiments at his private residence that led him
to revise the annual evaporation rates for Brisbane.51 Realising the limitations of
his small evaporimeter, Henderson adopted a somewhat high value of 43.3 inches
(1,102 mm) per annum, based on Victorian data from a large buried tank.52
Charged with finding locations for future water storage, Henderson then used his new
yield formula, derived from the Enoggera Dam analyses and his own experiments,
to assess the various proposed dam sites. He struggled to determine if the rainfall at
these places would adequately supply the required yield, a ‘problem of easy solution’
when engineers are ‘possessed of accurate and reliable information respecting the
various conditions of rainfall and discharge of the streams’. In Brisbane, however,

49 J. B. Henderson, ‘Floods in Brisbane River, and Schemes for Abatement of their Disastrous Effects’, QVP
(1897), 3: 298.
50 Henderson, ‘Report on Brisbane Water Supply’, 1172. Measurements have been converted from imperial.
51 ‘Water Experiments’, The Telegraph, 16 August 1890, 2.
52 Henderson, ‘Report on Brisbane Water Supply’, 1177; Cossins, ‘Early Hydrology of the Brisbane Area’, 20.
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he found such data ‘altogether unobtainable’ and ‘in consequence I candidly
confess my inability to answer this question with satisfaction to myself ’. Concerned
at the ‘paucity and poor quality of the data on rainfall, evaporation and river runoff’,
he had to rely on the irregular records available.53
To Henderson’s lament, Queensland’s data collection proceeded at a much slower
pace than in the southern colonies. Continuous rainfall records had been kept
throughout Australia—Adelaide since 1839, Melbourne 1853, Sydney 1858, Perth
1860 and Tasmania 1880—with earlier, irregular records kept in many cases.54
In 1870, the entire Queensland colony had only 36 registered rainfall stations, with
422 by 1880 and over 600 in 1900, but most were concentrated in the south-east
corner of the state. In comparison, when Queensland had 400 stations, Victoria,
a much smaller state, had over 450, and 15 years of rainfall data.55 Queensland
hydrologists were hamstrung by a lack of settler local knowledge, and Henderson
stressed the need to establish systems to record rainfall and river data. He realised
what the historian Livingstone observes: ‘local conditions pose local problems
needing local solutions’.56 Hydraulic engineering had to respond to the environment.
Henderson found an intellectual ally in Clement Wragge, Government Meteorologist
after 1887. Passionate about his work, the populist Wragge produced meteorological
data in regular self-published journals and gazettes. Like Henderson, Wragge believed
that meteorology should be dedicated to understanding the ‘peculiarities of local
climate’, which brought him into direct conflict with his colonial contemporaries
who sought to locate continent-wide trends. Wragge insisted on a ‘rigidly scientific
system’, based on field observation and data collection, rather than the more
theoretical analyses of other meteorologists.57 By 1893, he had established 16 firstorder, 36 second-order and 34 third-order meteorological stations in Queensland,
and 398 rain stations.58 After Wragge’s dismissal in 1902, the state’s weather bureau
was subsumed into the Water Supply Department. Initially the government
intended to collect only rainfall records, but Henderson fought against this, arguing
that ‘a break in the records’ would be ‘a public calamity, and moreover, would greatly
diminish the scientific value’ of both past and future records.59 Henderson prevailed,
and the department continued to collect data and maintain an unbroken series
of climatological observations, finally bringing Queensland into line nationally.
Now responsible for meteorology, Henderson used rainfall data to prepare graphs
of annual, monthly and mean rainfall in Brisbane, a first in Queensland. Drawing
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on French calculations, he also introduced flood modelling in the state.60 Through
these actions, Henderson created considerable hydrological and environmental
knowledge, improving settlers’ understanding of the local hydrological system.61
A further imperative provided a stimulus for Henderson’s research. In the 1880s, the
colonial government demanded the development of irrigation as a means of opening
up the country for closer settlement. The government commissioned the irrigation
engineers Arthur Rigby and William McKinnon to investigate potential irrigation
areas, but, like Henderson, they were handicapped by insufficient records. They
advocated accurate river gauging, contour maps, rainfall data and comprehensive
hydrological surveys, but their pleas fell on deaf ears. Like rainfall measurement,
stream gauging in Queensland had fallen far behind its southern counterparts,
having been undertaken in Victoria since 1865. Both Victoria and NSW employed
regular stream-gauging staff after 1890. Despite Henderson’s continued requests
since the 1880s, the Queensland Government did not employ a stream gauger until
1909, which might have been the result of scarce financial resources and a small
population in a vast state.
Henderson exploited the government’s desire for irrigation to achieve his ends to
enhance the colony’s hydrological knowledge. He argued that streams required
for irrigation must ‘be continuously measured in a proper manner’.62 Finally,
the government relented, as insufficient data was hampering decisions about
water allocations for irrigation. As this example suggests, it was not the desire for
environmental knowledge for its own sake that motivated the government’s change
of heart. Instead, it was a product of the confluence of science and the aims of the
state, with research directed by socioeconomic objectives.63
Consequently, under the Queensland Rights in Water and Water Conservation
and Utilization Act 1910, the state government established 14 gauges on 13 streams,
read by local voluntary gauge readers, and increased the number to 50 by 1920.
Between 1909 and 1919, 784 measurements were taken, but most were concentrated
in the more populous south-east corner of the state.64 The resultant data continue
to inform flood modelling and flow rate calculations for the Brisbane River in the
twenty-first century.

60 Examples of Henderson’s early flood modelling appear as appendices in Henderson, ‘Floods in Brisbane River’;
Cossins, ‘Early Hydrology of the Brisbane Area’, 21.
61 Powell, Plains of Promise, 88.
62 ‘Annual Report of the Hydraulic Engineer’, QVP (1901), 3: 1303.
63 Robin, How a Continent Created a Nation, 202. The link between state and science has also been made in the case
of drought in Ruth Morgan, Running Out?: Water in Western Australia (Crawley, WA: UWA Publishing, 2014), 44.
64 H. Eklund, ‘Irrigation Activities 1919–20’, Water Supply Department Queensland Bulletin 1 (1920): 4.
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In both hydrology and meteorology, professional needs prompted the recording of
rainfall, run-off and streamflow behaviour. According to the historical geographer
Joseph Powell, however, Queensland engineers surpassed meteorologists in gathering
such data and, in doing so, ‘steadily advanced the common stock of environmental
information’.65 I contend that Henderson exhibited a genuine thirst for hydrological
knowledge. He may have been driven by the passion of scientific pursuit, a desire to
understand the environment or to serve his employer and its goals for development.
Alternatively, he may have been motivated by a desire to ‘know thine enemy’—in this
case, nature—in order to control it. Whatever the reason, Henderson maintained
his adherence to the importance of stream gauging and rainfall monitoring until the
end of his long career.

Assessing subtropical floods
In addition to his collection of rainfall and streamflow data, Henderson undertook
significant research on flooding, which contributed substantially to settler
understandings of the Queensland environment. Two of the largest floods recorded
in Brisbane’s history occurred in February 1893 (8.35 m and 8.09 m AHD at the
Port Office Gauge), with a smaller flood occurring in between these events.66 As the
floodwaters receded, locals called on the government to prevent future flooding.
Such a response suggests that flooding in late nineteenth-century Queensland was
a ‘problem of water control’, one that could be solved by engineers and engineering
works.67
In Queensland, the government looked to its own Hydraulic Engineer, Henderson,
to investigate the causes and extent of the floods and to consider measures ‘that
might be taken for controlling floods or for mitigating their serious effects’.68
Henderson drew on his extensive knowledge of flood mitigation, gleaned from his
wide reading of an international engineering literature. But Henderson, no deskbound engineer, accompanied his reading with practical research. He visited flooded
areas to investigate, just as he had covered 10,000 miles in western Queensland in

65 Joseph Powell, ‘Snakes and Canons: Water Management and the Geographical Imagination in Australia’, in
Environmental History and Policy: Still Settling Australia, ed. Stephen Dovers (Melbourne: Oxford University Press,
2000), 59.
66 Brisbane River Flood Hydrology Models, Main Report (Brisbane: Department of Natural Resources, 2013), 36.
In 1971, Geoscience Australia assigned the mean sea level for 1966–68 a value of 0.00 mm on the Australian Height
Datum.
67 Handmer and Dovers, Handbook of Disaster and Emergency Policies and Institutions, 11, 85; Wenger, Hussey
and Pittock, Living with Floods, vii.
68 J. B. Henderson, ‘Floods, Brisbane and Mary Rivers’, in ‘Annual Report of the Hydraulic Engineer’, QVP
(1894), 3: 1469.
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1884 during a four-month study of potential sites for water storage.69 Days of field
observations in boats, observing and sketching, and visiting NSW and Victorian
flood mitigation works, also informed his conclusions.70
In his 1895 interim report on the 1893 floods, ‘Floods, and the Mitigation of their
Evil Effects’, Henderson made several recommendations based on international
examples. He recommended a cheap system of timely flood warnings as used
in France, and a system of stream gauges, with an accompanying bevy of local
unofficial and official gauge readers, based on an American model. These readers
would telegraph the results to both local and central telegraph offices. To cope
with floods and facilitate this warning system, Henderson recommended telegraph
lines be raised.71 He embarked on a program of flood modelling of Queensland
rivers using the few stream gauges available. Cross-sections of rivers were drawn
and graphs and tables were prepared after 1895 using catchment rainfall to model
floods in the area of the Brisbane, Mary, Burnett, Condamine, Severn, McIntyre
and Fitzroy rivers. These sophisticated studies provided a significant advancement
of Queensland’s hydrological and environmental knowledge.72
What is of interest in Henderson’s final flood report in 1896 is the dearth of flood
knowledge at the time. Henderson prepared a flood diagram, which he claimed to
be ‘the first compilation of the kind’—the earliest known flood history for south-east
Queensland. His report dismissed Indigenous flood knowledge in a single phrase,
declaring the 1893 floods ‘to be without parallel in the history of Queensland as
far as can be determined by authentic and recorded observations’, drawing only
on records since British exploration in the 1820s.73 He noted that he expended
‘much time and trouble’ to locate the data, having to draw on settler accounts
rather than scientific records. Among them were the recollections of the journalists
J. J. Knight and Archibald Meston, author and merchant Nehemiah Bartley and
Royal Society of Queensland member Elizabeth Coxen.74 Just as Russell relied on
settlers’ weather descriptions owing to a lack of data, so did Henderson—he had
no choice.75 As Henderson noted, the recording of rainfall in the Brisbane River
basin had been ‘sadly neglected until four or five years ago’. Using any available
records, he compiled a rainfall table for the basin from 1870 (Figure 3), which he
also considered to be ‘the first that has been made’, a claim yet to be disproven.76
69 ‘Report from the Hydraulic Engineer on his western journey over the Hughenden and Cloncurry Road 1886’,
QVP (1886), 3: 711–13.
70 ‘Abatement of the Disastrous Effects of Future Floods’, Queensland Times, 21 July 1896, 6; J. B. Henderson to
the Treasurer, ‘Visit to New South Wales and Victoria’, 10 July 1895, Letter 3143. Item ID 950330. Queensland
State Archives, Runcorn.
71 J. B. Henderson, ‘Floods, and the Mitigation of their evil effects’, in ‘Annual Report of the Hydraulic
Engineers’, QVP (1895), 3: 989.
72 Whitmore, Hydraulic Henderson, 123; ‘Floods in the Brisbane’, Queensland Times, 4 December 1894, 6.
73 Henderson, ‘Floods in Brisbane River’, 295.
74 Henderson, ‘Floods in Brisbane River’, 295.
75 O’Gorman, ‘“Soothsaying” or Science’, 178, 184–5.
76 Henderson, ‘Floods in Brisbane River’, 297.
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Figure 3: Henderson’s table for rainfall at meteorological stations in the Brisbane
River catchment from 1870
Source: ‘Floods in Brisbane River, and Schemes for Abatement of their Disastrous Effects’, Queensland
Votes and Proceedings 4 (1896), 308.

Having painstakingly collected these data, Henderson was keen to disseminate it
and recruit local help. He encouraged settlers to educate themselves, distributing
stream-gauging diagrams on which local residents could record their own stream
height data. He recruited ‘observers’ (local residents or often police officers) and his
own staff throughout Queensland to measure streams, record rainfall and log weather
conditions in accordance with standardised instructions (Figure 4), preparing
baseline data never before collected by the colonial government.77 Every flood,
Henderson maintained, would ‘present opportunities for collecting valuable data’,
and augment existing knowledge.78 While voluntary labour extended his resources
in a vast colony, it also engaged local amateurs in data collection. This practice
points to a long tradition, noted by Robin, of the interdependence of government,
science and the public.79 As Henderson met with local councils and chambers of
commerce and addressed public meetings, these discussions further communicated
and shaped his hydrological science.80 He produced a map of areas flooded in
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February 1893 to be distributed by the police to residents and businesses likely to
be flooded in future. Maps and rainfall diagrams were, according to Henderson,
‘eagerly sought after’, which proved, he contended, the public’s appreciation for such
information.81 The Brisbane Telegraph acknowledged the contribution to scientific
thought, declaring his rainfall diagrams ‘exceedingly interesting and valuable’ and
‘one of the most valuable diagrams in existence’.82

Figure 4: Standardised instructions issued to stream ‘observers’ by Henderson
in 1897
Source: J. B. Henderson, ‘Flood Warnings’, Queensland Votes and Proceedings 4 (1897), 642.

81 J. B. Henderson, ‘Annual Report of the Hydraulic Engineer on Water Supply’, QVP (1894), 3: 1456.
82 ‘Rainfall Diagram’, The Telegraph, 22 September 1890, 5; ‘Hydraulic Engineers Report’, The Telegraph,
27 October 1891, 4.
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In addition to raising public awareness, Henderson consulted with the commissioners
of police and railways and the superintendent of the electric telegraph to devise
and instigate flood warning systems and ways to mitigate flood damage.83
He undertook a tour of the NSW and Victorian flood mitigation schemes on the
Richmond, Clarence, Hunter and Yarra rivers and, with his staff, conducted field
work aboard boats.84 Once in control of meteorology after 1902, Henderson argued
that Queensland’s weather forecasts and meteorological publications should be
consistent with those of the southern states and internationally. Doing so was part
of a broader ambition to improve Queensland’s climate knowledge. His first aim
recognised the scientific opportunities offered by Federation, the unification of the
six separate British colonies to form the Commonwealth of Australia in 1901, and
the need to fulfil national responsibilities and objectives. His second reflected a belief
in the necessity of climatic knowledge to aid settlers.85 As O’Gorman has argued,
in Henderson’s mind, ignorance of climate risked self-destruction and international
ridicule among his professional peers.86
Henderson’s desire for flood knowledge was shared by other settlers. After the
Brisbane floods of 1890, J. P. Thomson, Honorary Secretary and Treasurer of the
Queensland branch of the Royal Geographical Society, attempted to analyse flood
velocity. He argued that as ‘citizens domiciled on the margin of a tidal watercourse
… it behoves us to acquire a useful knowledge of our environment’.87 After the 1893
floods, Augustus Gregory, former Surveyor General, also estimated the discharge
rates.88 But Henderson was the first to complete a systematic level survey upstream
from Brisbane to the Stanley River junction and upstream to Woodford on the
Stanley River.89 Using debris observations and available velocity measurements,
Henderson calculated that the maximum rate of discharge during the 1893 flood
was 24 million cubic feet (680 ML) per minute. This rate, he noted, was equal to
the ordinary discharge of the Indus River at Sukkar; nearly equal to the maximum
flood discharge of the Nile at Cairo; and three times the maximum discharge of the
Hunter River in NSW in the 1870 flood.90 Using the most advanced hydrographic
methods available, Henderson created a crude discharge rating curve.91
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Henderson’s work did not escape scrutiny. Colonel John Pennycuick, a consultant
employed in 1899 by the government to review Brisbane’s water supply, disputed
the discharge figure as too high, based on his own Indian experience.92 However,
a 1927 royal commission led by the Melbourne-based engineer Alan Gordon
Gutteridge found Henderson’s calculations more reliable than Pennycuick’s.93 While
engineering experts may now dispute the accuracy of Henderson’s flood discharge
rates, the significance of his scientific endeavours should not be overlooked. Not only
did he provide the first detailed flood analysis in Queensland, his work continues to
provide vital baseline data for twenty-first-century hydraulic engineers.
Henderson continued his hydrological work in the Brisbane River catchment,
making further debris observations with his second-in-charge, Cyrus Williams, after
the smaller 1896 and 1898 floods. Williams came to the job with years of experience
as an engineer with Queensland’s Department of Harbours and Rivers. Using the
Chézy equation, a formula devised by the French hydraulic engineer Antoine de
Chézy in 1775 to measure mean flow velocity, Williams confirmed Henderson’s
discharge calculation and the run-off ratio for the 1893 flood. Together, Henderson
and Williams devised a discharge rating curve for central Brisbane, which they used
to develop a flood forecasting system, another first. Although Henderson himself
did not publish in journals, Williams produced a paper for the Institution of
Civil Engineers in London in 1899 outlining their joint research. The publication
included their hydrograph for 1898, a graph showing rate of flow (discharge) versus
time past a specific point in a stream (Figure 5).94

Figure 5: Redrafted from Williams’ Hydrograph of Brisbane River, 1898
Source: Cyrus Williams, ‘Floods in the Brisbane River; and a System of Predicting their Heights and
Times’, Minutes of the Proceedings of the Institution of Civil Engineers 136, (1899), 274.

92 Powell, Plains of Promise, 93; John Pennycuick, Report on Scheme for the Abatement of Floods in the Brisbane
River (Brisbane: Government Printer, 1899), 3.
93 A. Gordon Gutteridge, ‘Commission of Enquiry: Brisbane Water Supply Report’, QPP (1928), 4: 775–854
(plus appendices).
94 Cossins, ‘Early Hydrology of the Brisbane Area’, 24.
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Williams recognised the scientific flaws in their research, pointing to the limited
extent and longevity of the rainfall and stream gauge records. Despite the
inadequate field data and erroneous hydrological assumptions, when Williams
tested his system on five floods, his predicted peak varied only by inches. In the
1940s, E. M. Shepherd, Engineer for Design at the Stanley River Works Board, and
charged with the hydrological studies for Somerset Dam, used an updated version
of the Henderson/Williams flood forecasting model.95 Williams also published
a diagram showing the flood heights above normal streamflow, detailing research
undertaken with Henderson and still in use during Brisbane’s 1955 flood.96

Henderson’s Legacy
Despite the innovative and thorough nature of Henderson and Williams’ research,
their findings did not assuage state imperatives and local demands for flood control
in the 1890s. The public received Henderson’s interim report and government
response with scathing accusations of apathy and criminal neglect, demanding
‘authoritative action’, not just a flood warning system. Henderson’s recommendations
were dismissed by the Chamber of Commerce as ‘palliatives’.97 In response, the
government ordered further investigation to determine how definite action could be
taken to minimise flooding, not just to monitor and record it. Ultimately a servant
of the state, Henderson produced a comprehensive final report in 1896, ‘Floods
in the Brisbane River and Schemes for Abatement of their Disastrous Effects’,
that suggested engineering strategies as a ‘means to prevent or to mitigate the evil
effects of floods’.98 Henderson identified a dam site, near where Wivenhoe Dam was
eventually completed in 1984, but dismissed construction there as too expensive.
Following his brief, Henderson designed three elaborate engineering schemes,
proposing widening, deepening and regulating the Brisbane River. The corners at
the bends were to be truncated. These measures would reduce flood heights, increase
flood discharge rates and improve navigation (in nineteenth-century Brisbane, poor
shipping channels were a substantial economic concern). These measures would
significantly alter the river and require vast expenditure.
Henderson was first and foremost a colonial engineer. Presented with the problem of
controlling flood waters, he utilised his knowledge to devise structural engineering
solutions to control nature, according to the dictates of his training and the demands
of the electorate and political leaders. However, at the end of his report, Henderson
showed insight into the environmental problem that colonial settlement had created.
95 Cossins, ‘Ghosts of the 1893 Flood’, 6.
96 Cyrus Williams, ‘On some effects of Land Floods in a Tidal River’, Minutes of the Proceedings of the Institution
of Civil Engineers 145 (1901): 334–39; Cossins, ‘Early Hydrology of the Brisbane Area’, 8.
97 ‘Government and Floods’, Brisbane Courier, 10 January 1894, 4.
98 Henderson, ‘Floods in Brisbane River’, 307.
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He ‘strongly’ advised that ‘steps be immediately taken to prevent the erection, on
low-lying flooded lands along the river banks below the city, of buildings of every
kind, and also of all other structures that would retard the flow of flood waters’.99
Henderson’s advice to vacate the floodplains was not only insightful, but also a rare
voice in the clamouring demands for flood prevention, rather than controls on urban
development. It is this recommendation, albeit at the end of a lengthy report of
suggested engineering solutions, that I suggest is evidence of a complex relationship
between the engineer and the environment.
Consequently, it is valid to conclude that John Baillie Henderson was very much
a nineteenth-century British engineer, with a training and value system that
justified structural control of the environment, in this case water measurement and
management to control floods. An assessment of Henderson’s work could simply
dismiss him as a servant of the state, employed to ensure water supply and flood
mitigation for Queensland. Yet through state-funded research undertaken by
Henderson, the colony departed from British hydrological models and began to
recognise the climatic complexities of a subtropical environment. His insistence
on obtaining local data through stream gauging and rainfall monitoring added
substantially to knowledge of the local hydrology and weather patterns. Similarly,
his recommendations to build flood gauges, create a flood-warning system, raise
telegraph lines and vacate the floodplain added notions of non-structural solutions
to the human-created hazard of flooding.
This case study draws out growing settler understandings of the environment in late
nineteenth-century Queensland at the intersection of science, state and the lay public
in the south-east of the colony. Henderson worked closely with local landholders
and residents through the publication of his research and reports in newspapers, as
well as through participating in public meetings and liaising with other government
bureaucracies. These endeavours served to engage the populace with the practice of
scientific activity and to circulate an emerging environmental knowledge. By the
engagement of local gauge readers and distribution of standardised recording forms,
diagrams and maps, Henderson increased both the state’s hydrological data and
scientific and settler knowledge.
Under Australia’s constitution, water resources, unlike meteorology, have remained
a state concern, still tied to state imperatives of development and water security.
The work of Henderson, as the recorder and codifier of rainfall, run-off and flood
behaviour, remains the baseline data that informs current water management
decisions in Queensland. With Federation in 1901, this knowledge of local
hydrological and meteorological complexities formally joined intercolonial expertise
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when state agencies transferred their responsibilities to the new Australian Bureau
of Meteorology in 1908. Local imperatives to increase settlers’ knowledge became
a concern for the young nation. Henderson’s state government department
expanded local and national understandings of the environment and contributed to
the growing networks of transnational science at the turn of the twentieth century.
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Abstract
This paper examines the SS Albatross expedition and the intersection of science and
empire in the making of the Philippine maritime environment. In 1907, the United States
Government sent its seasoned scientific ship to explore and study Philippine waters
and marine resources. For about three years, the Albatross facilitated the mapping of
the archipelago’s seas and the accumulation of an immense number of natural history
specimens. The expedition illustrated the shifting metropolitan policy to re-delegate
America’s ‘duty’ to its new colony from military personnel to federal scientists. Primarily
using the field journal of Paul Bartsch, the Smithsonian Institution’s representative on
the expedition, this article interrogates various aspects of knowledge making, from
the essential role of Filipino collectors to the eventual publication of research on the
accumulated species. I argue that the most significant outcome of the Albatross
expedition was the transfer of specimens to the metropole, creating and fortifying the
United States as an empire of information in the early twentieth century.

Keywords: Philippines, SS Albatross, United States, imperial science, natural history
collecting, knowledge production

Introduction
In 1907, the Bureau of Science in Manila, under the American colonial government,
recommended a comprehensive examination of Philippine territorial waters and
adjacent seas. The bureau, however, was ‘handicapped by the lack of proper facilities’,
particularly of navigational equipment needed in traversing the archipelago’s high
seas.1 The Governor-General, William Cameron Forbes, upon the suggestion of the
bureau’s ichthyologist Alvin Seale and Interior Secretary Dean Worcester, requested
1
Paul Freer, Seventh annual report of the Director of the Bureau of Science to the Honorable the Secretary of Interior
for the year ending August 1, 1908 (Manila: Bureau of Printing, 1908), 26.
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President Theodore Roosevelt to send the SS Albatross to the Philippines to facilitate
the survey and collection of marine specimens in the archipelago and nearby
territories.2 In return, the Philippine Government would supply coal throughout
the duration of the steamer’s operations in Philippine waters. Manila would also
serve as the base of the expedition. In September 1907, Roosevelt ‘authorized and
directed the assignment of the Albatross’ for a scientific expedition to the newly
acquired colony.3
In the decade following its takeover of the Philippines in 1898, the United States
Government embarked on various explorations and investigations in attempts to
understand its new colony. The occupying US Army was tasked not only with
reinforcing political stability in various provinces, but also collecting documents,
artefacts, specimens and information necessary for colonial administration.
The Bureau of Science was established in 1901 to institutionalise the collection
of the archipelago’s natural history specimens. This paper looks at the scientific
explorations in the Philippines in a period marked by what scholars describe as
America’s ‘renewal of frontier mentality’, powered by its ‘imperial adventure’.4
The archipelago’s waters remained mare incognitum until this time.
The Albatross expedition to the Philippines, which lasted about three years, was
likely the only scientific exploration the US Government sent to the colony. Federal
scientific institutions, particularly the Smithsonian Institution, relied on personnel
already stationed in the colony for the collection of specimens and artefacts.
In the early years of the US colonial regime, the Smithsonian depended heavily on
American soldiers, tasking them to report and collect any species deemed new or
interesting to science.5 Later, when the scientific operations in the colony had been
fully institutionalised, the US National Museum6 began to rely instead on Bureau
of Science personnel for the regular supply of natural history materials.7

2
Alvin Seale, Quest for the golden cloak, and other experiences of a field naturalist (Stanford, CA: Stanford
University Press, 1946), 95.
3
Hugh M. Smith, ‘The “Albatross” Philippine Expedition’, in ‘Papers on collections gathered by the Philippine
“Albatross” Expedition, Contributions to the biology of the Philippine Archipelago and adjacent regions’,
U.S. National Bulletin 100 1 (Washington, DC: US Government Printing Office, 1928), iii.
4
Donald Pease, ‘New perspectives on U.S. culture and imperialism’, in Cultures of United States imperialism,
ed. Amy Kaplan and Donald Pease (Durham, NC, and London: Duke University Press, 1993), 31.
5
On the role of American soldiers in imperial collecting, see Cheryl Beredo, Import of the archive: U.S. colonial
rule of the Philippines and the making of American archival history (Sacramento, CA: Litwin Books, 2013).
6
The Smithsonian Institution, the National Museum of the US Government, was established in 1846.
It administers the federal museums and research centres, including the National Museum of Natural History
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transformation of the universal museum (Amherst, MD, and Boston, MA: University of Massachusetts Press, 2013).
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of Dean C. Worcester (Ann Arbor, MI: Center for South and Southeast Asian Studies, University of Michigan, 1991),
115–18; Warwick Anderson, Colonial pathologies: American tropical medicine, race and hygiene in the Philippines
(Durham, NC: Duke University Press, 2006), 111–13.
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The results of the Albatross expedition were expected to assist the colonial government
in instituting policies and programs deemed crucial in revitalising and modernising
the fisheries industry of the colony. Hence, the Albatross expedition not only
collected scientific data on the archipelago’s marine environment, but also the water
knowledge and practices of the natives associated with their fisheries and water
traditions. This paper examines how the expedition mapped the archipelago’s waters
as well as how it narrated the maritime traditions of the Filipinos. In particular,
it interrogates the expedition diary of Paul Bartsch, one of the scientists who joined
the expedition. Bartsch, a zoologist at the Smithsonian Institution, left an elaborate
journal of the Albatross’ activities from the day of the steamer’s arrival in Manila in
November 1907 until his early departure in August 1908.8

Imperial collecting and colonial knowledge
Scientific exploration was essential for knowledge gathering, especially for empires
that relied on intensive data for colonial authority and control. Scholars, particularly
Bernard Cohn, have demonstrated the profound connections between the discourses
of scientific knowledge and the ideologies of colonialism.9 Their influential works
have offered new ways for historians to interrogate colonialism as essentially
a mechanism of accumulating and constructing knowledge. In Colonialism and
its Forms of Knowledge, Cohn argues that colonial conquest was concomitantly an
invasion of the territory’s ‘epistemological space’. By conquering the episteme of
a colony, colonialism produced ‘a series of facts’ in which the colonised people and
their environment ‘could be known and represented’. These facts, gathered through
predefined, Eurocentric methods called ‘investigative modalities’ were codified and
interpreted in various forms as, among others, dictionaries, legal codes and natural
histories. As mountains and seas were surveyed and mapped, plant and animal species
listed and ethnic groups accounted for, natural history helped create an ‘empire
united by information’.10 The Albatross scientific expedition—aimed at conquering
Philippine waters and obtaining what was believed to be new and significant
knowledge—represented Cohn’s ‘survey modality’, one of the six ‘investigative
modalities’ essential to imposing imperial dominance on a colonial territory.11 These
8
Paul Bartsch served the Smithsonian Institution for 50 years (1896–1946). With a PhD from the University
of Iowa, Bartsch’s zoological interests were in malacology and later expanded to ornithology. Besides his duties at
the Division of Mollusks of the US National Museum of Natural History, where he was curator from 1913 until
his retirement in 1946, he also taught at George Washington University. After the Philippine explorations, he
joined expeditions to Cuba, Puerto Rico and the West Indies. More of his biographical profile is at the Smithsonian
Institution Archives website: siarchives.si.edu/collections/siris_arc_217247, accessed 21 July 2017.
9 Bernard Cohn, Colonialism and its forms of knowledge: The British in India (Princeton, NJ: Princeton University
Press, 1996).
10 Thomas Richards, Imperial archives: Knowledge and fantasy of empire (London: Verso, 1993), 1.
11 The other modalities are historiographic, observational/travel, enumerative, museological and surveillance:
Cohn, Colonialism and its forms of knowledge, 3–15.
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modalities framed and reduced the colony and its people into various operative
‘codes’ that served the purposes of the colonial regime. For Cohn and other scholars,
epistemological conquest was the key to imperial power.12
US colonialism fuelled intensive and extensive knowledge-making investigations
about the Philippines. The historian Alfred McCoy characterises the American
empire as a regime of information that ‘amassed contemporary data for control
from without’.13 In the first decade of their rule, American imperial officials
pursued ‘hasty, inherently superficial surveys of the Philippine present through
cadastral mapping, census taking, geography, photography, police surveillance, and
scientific reconnaissance’. What emerged, according to McCoy, was an ‘American
innovation’ in imperial knowledge-production that advocated research for pragmatic
applications.14
America’s epistemological construction of the Philippines commenced simultaneously
with the US Army’s pacification of the archipelago. The historian Reynaldo Ileto
astutely argues that the early American knowledge-gathering activities in the colony
were closely embedded in military operations.15 The Philippine–American War that
broke out in February 1899 took US forces to various parts of the country, allowing
them to collect all sorts of information, artefacts and specimens. Alongside the
campaigns to quell the Filipino resistance movement, American soldiers carried out
different techniques of knowing such as surveillance, census taking and sanitation
works.16 The war, as Ileto conveys, ‘was, in a sense, all about filling in that vast
knowledge gap’.17
The White House understood the importance of scientific collecting to fully
grasp the colony’s natural environment. Just months after bestowing on Filipino
revolutionaries a general pardon that unilaterally declared an official end to
the Philippine–American War in 1902, Roosevelt proposed a scientific survey of the
Philippines.18 In doing so, he signalled the realignment of America’s Philippine

12 Cohn, Colonialism and its forms of knowledge, 3–15; Richards, Imperial archives.
13 Alfred McCoy, Policing America’s empire: The United States, the Philippines and the rise of the surveillance state
(Madison, WI: University of Wisconsin Press, 2009), 44.
14 McCoy, Policing America’s empire, 44.
15 Reynaldo Ileto, ‘Knowledge and pacification: The Philippine-American War’, in Knowing America’s colony:
A hundred years from the Philippine War (Philippine Studies Occasional Papers Series, 13) (Manoa: Center for
Philippine Studies, University of Hawai‘i at Manoa, 1999).
16 For additional discussion on the role of the US Army in the American census and sanitation projects in
the Philippines, see Anderson, Colonial pathologies; and Vicente Rafael, ‘White love: Surveillance and nationalist
resistance in the U.S. colonization of the Philippines’, in Cultures of United States imperialism, ed. Kaplan and Pease,
185–218.
17 Ileto, ‘Knowledge and pacification’, 28.
18 In July 1902, Roosevelt issued a general amnesty to all Filipinos involved in the Philippine–American War
following the capitulation in April 1902 of Miguel Malvar, the ‘last’ Filipino revolutionary general to surrender to
the American government. Theodore Roosevelt, ‘Amnesty Proclamation, July 4 1902’, in William Cameron Forbes,
The Philippine Islands (Boston, MA, and New York: Houghton Mifflin, 1928), 2: 449–50, Appendix X.
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‘duty’ from the military personnel to the federal scientists. On 26 December 1902,
Roosevelt wrote to the National Academy of Sciences on ‘planning a comprehensive
investigation of the natural resources and natural history of the islands’.19
He expressed his opinion that the Philippines possessed ‘many interesting and novel
questions with respect to [its] ethnology, flora and fauna, and geology and mineral
resources’, which, if explored and documented, would be of significant value to
the ‘world’.20 A committee was immediately created, headed by the Yale University
botanist William H. Brewer, to formulate a plan. The committee recommended
a ‘scientific exploration’ of the archipelago as a prerequisite to any work on promoting
the ‘commercial and industrial welfare of the inhabitants’. For the committee,
US scientific research on the Philippines was both an extension of, and contribution
to, Western civilisation:
Since the United States is engaged in the first serious attempt to develop an AngloSaxon civilisation in the Tropics and among a non-Aryan people, it may not be
amiss to call attention to the effect on enlightenment and culture of the Filipinos
which systematically undertaken scientific surveys must inevitably produce. Such
explorations will be practical lesson in the application and value of learning.21

To carry out the work, the committee formed in February 1903 the Washingtonbased Board of Scientific Survey of the Philippine Islands, with the US Geological
Survey chief Charles D. Walcott as its chair. The other members included the heads
of other federal scientific bureaus.22 The project also called for the participation
of the US Army and Navy, which would provide supplies and security, and assist
in the transport of personnel and specimens. All specimens collected would
be handed to the Smithsonian. The board listed the fields for investigation over
the following decade, prioritising research on: 1) coastal and geodetic work, and
marine hydrography; 2) topography; 3) geology; 4) botany; 5) systematic forestry;
6) zoology; and 7) anthropology. In zoological investigations, in particular, the
committee was instructed:
Special attention should be paid to the fishes. A careful study should be made of
their distribution, abundance, spawning habits, food, and enemies, and of all other
questions that would aid the Philippine government in protecting the fisheries
resources of the islands and in extending their utilization.23

19 National Academy of Sciences, Scientific Exploration of the Philippines Islands, 58th Congress, 3rd session,
Senate Document 145.
20 National Academy of Sciences, Scientific Exploration of the Philippines Islands.
21 National Academy of Sciences, Scientific Exploration of the Philippines Islands.
22 The Board was composed of the superintendent of the US Coast and Geodetic Survey, the chief of the US
Biological Survey, a botanist from the US Department of Agriculture, the chief of the Bureau of Forestry, the chief
of the scientific staff of the Fish Commission and the chief of the Bureau of American Ethnology.
23 National Academy of Sciences, Scientific Exploration of the Philippines Islands.
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In June 1903, the board readied the proposal for legislative enactment. The US
Congress and Senate, however, were wary of the proposal, possibly because of the
huge expense it would entail and the duplication of work with American scientists
in the Philippines.24 After two years, Roosevelt sent a special request to the senators
and congressmen to act favourably on the proposal, which he considered ‘a national
duty in the interest of science’.25 Despite White House intervention, the legislators
did not take any action.26 Nonetheless, the project illustrated how Roosevelt
envisaged the US empire in the Philippines. The President stressed that the scientific
survey was not only a responsibility in line with the circumstantial ‘control’ of the
Philippines, but also ‘a matter of pride to the government of the United States’.
By positioning the Philippine scientific survey as an element of American ‘national’
duty and pride, Roosevelt was set to develop America’s imperial engagement in the
archipelago.
Roosevelt’s desire to explore the colony’s natural world reflected the metropolitan
impulse of the time about the promise of the Philippines. Institutions such as
museums and universities optimised what they deemed opportunities to explore
the new frontier. For instance, the New York Botanical Garden dispatched Robert
Statham Williams for extensive plant collecting in Luzon from 1903 to 1905, and
the Field Museum in Chicago, through its benefactor Robert F. Cummings, sent
anthropologists such as Fay-Cooper Cole for ethnographic collection between
1907 and 1910.27 These metropolitan-based explorations not only accumulated
specimens, but also images, observations and all sorts of information intended to
satiate imperial curiosity. The art historian David Brody argues that the materials
and knowledge generated by such colonial collecting ‘furthered empire while
concomitantly fostering a space where debates about the empire could take place’.28

24 Officials in Manila were made aware of the Roosevelt plan. While they welcomed the proposal, they were
also anxious that they would be relegated to the sidelines. The Philippine colonial government insisted that the
metropole-led scientific expeditions should be conducted side by side with the colonial staff, arguing that ‘a candid
and frank recognition of the merits of the work both in Washington and in the Philippine Islands will be the only
method by which the best results can be obtained’. They insisted that the scientists in Manila and Washington
should collaborate, especially in pursuing ‘similar lines of work’, and that ‘separation of the two would only result
[in] disadvantage to both’. Paul Freer, Second report of the Superintendent of the Government Laboratories of the
Philippine Islands for the year ended September 1, 1903 (Washington, DC: War Department Bureau of Insular
Affairs, 1903), 361.
25 ‘Message from the President of the United States to the Senate and House of Representatives, 7 February
1905’, in National Academy of Sciences, Scientific Exploration of the Philippines Islands.
26 Rexmond Cochrane, The National Academy of Sciences: First Hundred Years, 1863–1963 (Washington, DC:
National Academy of Science, 1978), 174.
27 Edwin Copeland, ‘Philippine ferns collected by R.S. Williams’, Britonnia 1 (October 1931): 67–70; Bennet
Bronson, ‘The Field Museum and the Philippines’, Field Museum of Natural History Bulletin 53, no. 7 (July–August
1982): 4–33.
28 David Brody, Visualizing American empire: Orientalism and imperialism in the Philippines (Chicago: Chicago
University Press, 2010), 2.
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The Albatross expedition brought to the United States natural history specimens and
information that ‘represented’ the Philippines in various arenas such as journals,
bulletins, aquaria and museums.29

The Albatross as a scientific instrument
In a pivotal article that re-evaluates the role of ships during the era of scientific
explorations and discoveries, the historian Richard Sorrenson argues that some
vessels operated not just as ‘a vehicle that transported investigators’, but also
as an ‘instrument’ capable of generating information for science.30 In particular,
he examines the British and French vessels in the eighteenth century designed
primarily for exploration. Aside from modern instruments capable of surveying
and mapping ‘new’ territories, scientific vessels also carried naturalists, astronomers
and illustrators, providing these personnel a ‘platform’ to personally observe the
field. Hence, scientific ships became important sites of knowledge-making, as ‘they
shaped the kinds of information the observers collected’.31 Building on Sorrenson’s
work, the historian Anthony Adler interrogates the evolving and expanding uses of
expedition ships, emphasising their function as a laboratory space where the technical
crew performed their initial assessment, experiments and other scientific work.32
‘Changes in research vessel usage accrued gradually over time’, Adler explains, ‘and
earlier usages persist alongside later innovations’.33 The Albatross was an instrument,
observatory and laboratory ship that modernised research on oceanography and
advanced studies on ichthyology and fisheries in the Philippines.34
Built in 1882 for the US Fish Commission (renamed the Bureau of Fisheries
in 1903, and now the National Marine Fisheries Service), the Albatross was the
first of its kind designed primarily for oceanographic research. It was fitted with
advanced dredging engines that could power the steamer to scoop specimens from
the bottoms of the sea at ‘4,500 fathoms’ (8.3 km). It had various sizes of bottom

29 Paul Kramer has examined the American Empire’s representation of the Philippines in the St Louis Exposition
in 1904, see Chapter 4 of The Blood of Government: Race, Empire, the United States, & the Philippines (Chapel Hill,
NC: University of North Carolina Press, 2006).
30 Richard Sorrenson, ‘The ship as scientific instrument in the eighteenth century’, Osiris 11 (1996): 222.
31 Sorrenson, ‘The ship as scientific instrument’, 227.
32 Anthony Adler, ‘The ship as laboratory: Making space for science at sea’, Journal of the History of Biology 47
(2014), doi.org/10.1007/s10739-013-9367-7.
33 Adler, ‘The ship as laboratory’, 358.
34 The Albatross’ contributions in the sciences were intimately linked with the scientists associated with the
steamer. For instance, see Larry T. Spencer, ‘Four men and an Albatross: The growth of American oceanography,
1882–1921’, in Oceanographic history: The Pacific and beyond, ed. Keith Benson and Philip Rehbock (Seattle, WA:
University of Washington Press, 2002), 288–97.
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trawls: the most frequently used in the expedition was the 12-foot (3.7 m) Agassiz
beam trawl. Seines, plankton nets, dip nets and all other forms of nets and traps
were used whenever the ship was at anchor or the team was collecting along shores.35
The Albatross was also the first US government vessel to be supplied with electric
lighting, allowing the scientists to work at night. Adler explains how the electrical
technology revolutionised oceanographic research:
Electric lightning served as a lure for marine creatures. By extending working hours
and permitting scientists to gather specimens at night, electricity amplified the
research vessel’s extension of scientists’ reach in time as well as in space.36

Bartsch’s journal indicates countless instances when the Albatross crew performed
their collecting works at night, sometimes extending beyond midnight.37
The steamer was provided with a huge amount of space in which the personnel could
store the collections. It had a spacious laboratory where the naturalists on board
performed all the necessary work to preserve and identify the specimens before they
were packed for shipment to the United States. It also had a wide berth deck, which
functioned as the second laboratory. The naturalist Roy Chapman Andrews, who
joined the expedition in 1909, described the Albatross in his memoirs as ‘the most
famous ship of her kind. No other exploring vessel was so well equipped for deep
sea dredging … She was a beautiful ship, built like a yacht, with a wide after-deck
where the officers slept on camp beds when the night was hot’.38
During its four decades of service, the Albatross made important scientific surveys
along various coasts of the mainland United States, Alaska, and Hawai‘i. Prior to
its surveys of the Philippines, it undertook an expedition in 1904–05. Headed by
Alexander Agassiz, the steamer plied the Pacific seas and made collecting surveys
in areas such as the Galapagos, Easter Island and Callao.39 According to Bartsch,
‘among the many cruises made during her [Albatross’] long career, none has
yielded greater scientific results than her work in the waters of the Philippines and
adjacent seas’.40

35 For a discussion on the beginnings of the Albatross, as well as the steamer’s features, see Dean Allard,
‘The origins and early history of the steamer Albatross, 17’, Marine Fisheries Review 61, no. 4 (1999): 1–21.
36 Adler, ‘The ship as laboratory’, 351–2.
37 For instance, Bartsch wrote on 5 December 1907: ‘Tried to catch some of the small fish but they all went
through. Mr Seale came aboard at 6PM and visited until 10. After this Dr Smith and I tried different net and
electric light from the gangplank. He held the light and I caught a small fish.’ ‘Notes on the Philippine Expedition,
Book No 1’. RU 7089. Smithsonian Institution Archives, Washington, DC.
38 Roy Chapman Andrews, Under a lucky star: A lifetime of adventure (New York: Blue Ribbon Books, 1945), 50,
66.
39 Alexander Agassiz, General Report of the Expedition ([s.l.]: Harvard Museum of Comparative Zoology, 1906).
40 Paul Bartsch, ‘Dr. Hugh M. Smith, Director of the Philippine Cruise of the “Albatross”’, Copeia (November
1941): 209.
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The Albatross in the Philippines
The Albatross was under the jurisdiction of the US Bureau of Fisheries, but was
operated and manned by the US Navy. This arrangement was clear in the Philippine
expedition.41 Commander Marbury Johnston (September 1907 – June 1908), and
later Commander C. W. McCormick (June 1908 – May 1910), captained the
cruise while US Fisheries Deputy Commissioner Dr Hugh M. Smith was appointed
director of the expedition. Aside from Smith, the ‘scientific force’ also consisted of
Frederick Chamberlain (resident naturalist), Lewis Radcliffe (naturalist and general
assistant), H. C. Fassett (fisheries expert), Clarence Wells (clerk) and Dr Paul Bartsch
(zoologist), who represented the Smithsonian Institution.42 They were joined by the
Japanese artist Kumataro Ito, who was hired to render illustrations of specimens.43
The zoology students Albert Barrows and Roy Chapman Andrews joined for the
second half of the explorations.44 Seale, representing the Philippine Government,
was present on the first voyage to Mindanao, but thereafter joined the expedition
only intermittently.45
The Albatross left San Francisco on 16 October 1907. After a stopover at Honolulu,
the Marshall Islands and Guam, the Albatross reached Manila late in the morning
of 28 November. The next day, Bartsch and other members visited the Bureau of
Science and met with its resident technical staff.46 The Albatross did not immediately
embark on a major voyage as the team waited for Director Smith and Ito, who
arrived later from Japan, and for the equipment which arrived from the United
States in about January 1908.47 For the next two months, the team was mainly
stationed in Manila, but nevertheless managed to undertake collecting in the city’s
suburbs and nearby provinces. They visited the districts along the coasts of the capital
and the major rivers connected to Manila Bay. Bartsch also made collecting trips
to several towns in Laguna, Batangas and Zambales. He toured the coastal towns
surrounding Laguna Lake and visited beaches and popular natural landmarks, such
as the Botocan Falls and Taal Lake.48

41 The relationship of naval officers with the scientific crew was often characterised by tension. Andrews wrote
about this ‘friction’ in his published diary, which perhaps explained the departure of some staff at the midpoint
of the exploration. See Andrews, Under a lucky star, 67.
42 Andrews, Under a lucky star, 67.
43 Victor Springer, ‘Kumataro Ito, the Japanese artist on board the U.S. Bureau of Fisheries steamer Albatross
during the Philippine expedition, 1907–1910’, Marine Fisheries Review 61, no. 4 (1999): 42–57.
44 David G. Smith and Jeffry T. Williams, ‘The Great Albatross Philippine Expedition and its fishes’, Marine
Fisheries Review 61, no. 4 (1999): 34.
45 Seale was the assistant scientific investigator at the US Bureau of Fisheries when Roosevelt appointed him in
1907 to head the Ichthyology Section of the Bureau of Science. A Stanford graduate, Seale stayed in the Philippines
until 1917. One of his notable works in the colony was the establishment of the Manila Aquarium. In his published
memoir, Quest for the golden cloak (1946), he devoted one chapter on his experiences in the Philippines.
46 Paul Bartsch, ‘Notes on the Philippine Expedition of the Steamer Albatross, Book No. 1’.
47 Smith and Williams, ‘The Great Albatross Philippine Expedition’, 33.
48 Bartsch, ‘Dr. Hugh M. Smith’, 215.
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The first major voyage of the Albatross in the Philippines departed in early February
1908. From Manila, the ship cruised to the western coasts of Mindanao, Tawi-tawi,
the Sulu Archipelago (including the Siasi Island and Sibutu Island) and extended
its voyage to Sandakan in Borneo (now Sabah, Malaysia). Before heading back to
Manila, the expedition travelled to the coasts of Luzon, visiting Baguio, Trinidad,
Naguilian, Dagupan and Cavite. The second leg of the expedition targeted the
central part of the archipelago. From mid-March to late April, the Albatross traversed
the waters of Tablas, Panay, Negros, Cebu, Bohol, Leyte, Samar, Marinduque and
Masbate. The expedition returned to the Visayas and Mindanao for the third leg.
From May to June, the dredging and collecting activities concentrated in Mindoro,
and south-eastern and eastern Mindanao. When the vessel returned to Manila on
9 June, further operations had to be suspended because of the steamer’s battered
condition—the Albatross was eventually brought to Hong Kong for complete
restoration. At this time, three of the original members had already left the team.
Smith withdrew after the second voyage in April, and Radcliffe and Bartsch left after
the third. Seale was said to represent the Smithsonian after Bartsch’s departure.49
After repairs were completed in October 1908, the Albatross resumed collecting on
its way back to Manila through the Batanes and Babuyan Islands and the northern
coast of Luzon. Thereafter, six more voyages were undertaken. From December
1908 to January 1909, the expedition was directed at the Calamianes group of
islands, western and southern Palawan, and southern and western Panay. Between
February and April 1909, the expedition covered the coasts of southern Luzon, and
rounded the small islands in the Bikol region, Bohol, eastern Palawan and Cuyo
Island. In early May, five days of collecting were devoted to the coasts of Bataan
and Zambales. In late May to June, the Albatross returned to southern Luzon and
extended the expedition to Samar and Leyte. From July to October, the exploration
targeted the northern coasts of Mindanao; this voyage ‘completed the survey of the
Philippine proper’.50 Before it returned to the United States, the Albatross undertook
its final expedition, to the waters of the Dutch East Indies.
Dynamiting was among the collection methods employed on the Albatross. This
involved the use of small explosives with electrical charges to obtain specimens
from the desired reefs or other sites. Bartsch explained that the use of dynamite
particularly targeted the ‘coral reef dwellers [which] are so securely tucked away
among the crevices that no dredge or other implement could possibly coax them
forth’.51 Dynamiting could be undertaken in a series of explosions at a single
location. In one dynamiting action in Puerto Galera, Mindoro (the future site of the
Philippine Marine Laboratory Station), on 9 June 1908, Chamberlain conducted
several rounds of dynamiting at 6.00–7.20 am and then at 8.30–11.30 am. Bartsch
49 Smith, ‘The “Albatross” Philippine Expedition’, iii–iv; Smith and Williams, ‘The Great Albatross Philippine
Expedition’, 34–5.
50 Smith and Williams, ‘The Great Albatross Philippine Expedition’, 35.
51 Bartsch, ‘Dr. Hugh M. Smith’, 214.
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reported that the party amassed 124 species from 27 kinds of marine animals.52
Although dynamiting presented some hurdles (especially when winds and tides made
it difficult for collectors to gather the dynamited species), nonetheless, it proved to
be the easiest method for accumulating marine specimens.
Shore and land collecting was conducted whenever the steamer was at anchor.
Bartsch recorded every bay and point where the Albatross stopped. While the ship
was dredging, hauling or coaling, Bartsch would go ashore and explore a river to the
point where the boat could pass. If the steamer stayed longer, he would go further
into the headwaters, explore the forests or climb the mountains. During his oneyear cruise, Bartsch explored the islands of Tayabas, Romblon, Iloilo, Cebu, Bohol,
Tacloban, Catbalogan, Ticao, Burias, Surigao, Jolo, Davao, Lanao, Cotabato,
Guimaras, Mindoro, Marinduque and Palawan. The Smithsonian representative also
took time to visit the areas where earlier naturalists had undertaken their explorations.
He visited Marikina where Paul Georg von Mollendorf had investigated the local
molluscs that, Bartsch wrote, became one of the works that ‘la[id] the foundation’
for the studies on the ‘Philippine fauna later’.53 Bartsch also tried to follow the
expedition trail of Major Edgar Mearns in Mindanao, particularly in Lake Lanao
where the US Army major had discovered viviparous animals:
How I wish I might have a week more here. It seems hard to leave the place which
I have longed to explore ever since Dr Mearns brought back the vivaparous. I have
had just enough time to see that there is much more work here and must be continued
to know the place.54

Bartsch’s journal reveals the work that each expedition member undertook. Specific
assignments allowed the personnel to maximise their time for collecting as the
navigator rarely decided to stay at any place beyond a day or two. The Smithsonian
representative was responsible for land collecting while Wells, Radcliffe and
Chamberlain took turns in dynamiting or dredging. Smith, in most instances,
headed the seining activities during his brief directorship of the Albatross. A journal
entry on 4 February 1908 while the Albatross was anchored at Nogas Island (south
of Panay) showed the division of labour:
After breakfast three parties were dispatched to various parts of the shore for collecting.
Merrs. Chamberlain, Radcliffe and a man went to the nearby point dynamiting.
I with another [assistant] went to the shore with their boat to collect along the rock
bound shores. Dr Smith was charged [with] the seining party on the sandy beach to
the south.55
52 Paul Bartsch, ‘Notes on the Philippine Expedition, Book No. 3’. RU 7089. Smithsonian Institution Archives,
Washington, DC.
53 Paul Bartsch, ‘Notes on the Philippine Expedition, Book No. 2’. RU 7089. Smithsonian Institution Archives,
Washington, DC.
54 Bartsch, ‘Notes on the Philippine Expedition, Book No. 2’.
55 Bartsch, ‘Notes on the Philippine Expedition, Book No. 2’.
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There were certainly many instances in which the members shared work. In several
instances, Batrsch joined one of the parties. The other naturalists usually accompanied
Bartsch, especially in exploring the interiors. Radcliffe often went to the markets to
survey and purchase fish and shells while Fassett was detailed to secure information
from the natives, including ‘descriptions and photographs of equipments ranging
from fish hooks to mazes of traps’.56 Bartsch observed the seining and dynamiting
works, but did not facilitate them himself.

The Filipinos and the scientific collecting
Filipino assistants provided essential support to the collecting work. Scholars have
highlighted the essential role of natives in natural history expeditions.57 In Bartsch’s
published account of his Philippine experience, the role of the natives was never
mentioned. In his logbook, however, he often requested ‘Philippinos’ on board
to accompany him whenever he trekked the shores. It was not mentioned how
many locals served in the Albatross, but Bartsch named six of them: Dino, Colleto,
Pedro, Maximo, Emilio and Jesus. Bartsch took different assistants, at least two
of them, every time he conducted land collecting while the rest helped in seining
and dynamiting. In an unpublished manuscript, Bartsch described how Filipinos
assisted him in daily routine:
Out to sea at 8 A.M. dredging, returning to some anchorage by 4 P.M.
On reaching an anchorage in the evening I was given a boat with four Philippinos
as oarsmen (outboard motors were not then known), and we would run ashore,
usually up some river, stopping at intervals to collect shore material. We would return
[in the] dark and enjoy a waiting supper.
If material dredged during the day had not been taken completely care of that was
next attended to.
If a trial with a submarine lamp showed prospects, plankton fishing was engaged
in which sometimes lasted the night through.
Next morning before daylight an orderly, at my request, would rouse me from my
slumbers, telling me that my coffee and handout was ready, as was my skiff and four
fresh Philippino boys to make another shore try.58

56 Bartsch, ‘Dr. Hugh M. Smith’, 215.
57 For instance, see Fa-ti Fan, British naturalists in Qing China: Science, empire and cultural encounter (Cambridge,
MA: Harvard University Press, 2004).
58 Bartsch, ‘Notes on the Philippine Expedition, Book No. 2’.
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In a prolonged inland survey, the party hired more locals to help as rowers, carriers
and interpreters. Bartsch mentioned a certain Miguel Bonifacio, possibly a Tagalog,
who served as the group’s interpreter throughout their exploration of Laguna and
Tayabas. It was not clear if these assistants were already present when the expedition
started, although Bartsch suggested that there were ‘men’ helping them on board
when the major voyage commenced on 1 February 1908. Unfortunately, Bartsch’s
early departure meant there were no further entries in the logbook, which might
have provided further documentation on the role of native assistants during the
remainder of the expedition. When Andrews joined the Albatross in 1909, he was
assigned the role of a land collector.59 Andrews indicated that he was aided by local
guides, and identified one of them as Mirando.
The entire expedition, Bartsch noted, had provided the crew with ‘a wonderful
contact with the Philippine life’.60 Bartsch’s journal contained not just dredging
records, map sketches and collected materials, but also commentaries on many
aspects of the islands and its people. The Smithsonian agent took time to compose
his observations on topics ranging from the physical appearance of the natives and
their dwellings, to countryside scenes, local industries, church ceremonies and
street and transport conditions. The period the Albatross spent in the Philippines
coincided with the growing assertion of the imperial authority of the United States.
Bartsch’s daily account affords us a glimpse of the range and reach of colonial
state-building. In Benguet, Bartsch lauded the Bureau of Agriculture for ‘making
ground work’ by means of the Agricultural Crop Station. In Laguna, he praised
the ‘excellent condition of roads’ and the ongoing bridge construction being
undertaken by Bilibid prisoners. He noticed the growing presence of Americans in
the provinces, especially educators, and he was impressed by the English literacy of
young Filipinos. He mentioned the Americans were entering into the lumber, pearl,
transport and other industries. In Mindanao, he spoke of the ongoing Moro War
and of the triumphs of Generals Leonard Wood and John Pershing.
But, among many things, Bartsch was especially riveted by the archipelago’s
maritime and fishing culture.61 On the day the Albatross first arrived in Manila
Bay, he immediately noticed ‘the numerous native crafts [sic] of various kinds that
plied about us’.62 He visited coastal communities including Tondo, the nearest
‘chief fishing place’ to the capital, with its ‘hundreds of bancas … with their own
crew of fishermen’.63 His journal furnishes details of local collecting methods,
sketches of native fishing tools and vernacular names of collected specimens. From
59 Andrews, Under a lucky star, 72.
60 Bartsch, ‘Dr. Hugh M. Smith’, 212.
61 Besides collecting specimens, scientists in the field also gathered local knowledge. For an examination of the
reliance of marine scientists on local data, see Chapter 2 of Samantha Muka, ‘Working at water’s edge: Life sciences
at American marine stations, 1880–1930’ (PhD diss., University of Pennsylvania, 2014), 83–118.
62 Bartsch, ‘Notes on the Philippine Expedition, Book No. 1’, 28 November 1907.
63 Bartsch, ‘Notes on the Philippine Expedition, Book No. 2’, 31 December 1907.
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the pearl divers in Lanao to the fishermen in Laguna de Bay, he chronicled the
travails of the people involved in the local industries. He observed fishponds and
markets, smoked fish makers and fishing-net manufacturers, and bangus (milk fish)
cultivators and duck-raisers. Batsch looked at the many aspects of the fisheries’
conditions in the colony, from a small pond in San Mateo where locals underwent
‘a laborious process which apparently yield[s] but scant results’, to the large-scale
fishing industry in Laguna de Bay, where he witnessed fishermen constantly on the
move as they inspected ‘hundreds upon hundreds of fish nets’ scattered around the
bay.64 On a beach in Bacoor, Cavite, where fishermen landed their catch for the
buyers, he noted that ‘fish are sold for two pesos a hundred’.65 The fishing industry
in Lake Taal and Pansipit River generated a revenue of 6,500 pesos every year for
a concession granted ‘annually to the highest bidder’.66
The expedition benefited from the natives who performed a variety of tasks as guides,
interpreters, carriers, trackers and hunters of specimens. The American explorers
included the Filipinos as the integral part of the expedition staff. Moreover, the
native assistants were important sources of cultural stories that added a ‘human’
dimension to the scientific narratives, which the Albatross’ scientists collected.

Specimens and empire
Before leaving Manila on 5 August 1908 to return to the United States, the
Smithsonian representative met the Bureau of Science Director Paul Freer regarding
‘establishing cordial relations between his and our Institution’.67 Bartsch deemed it
necessary to cultivate these ‘cordial relations’ after the US Bureau of Fisheries had
determined to take full control of the expedition and that fish specimens would be
brought to Washington, DC. This decision dismayed officials in Manila, especially
Interior Secretary Worcester. The minimal presence of Seale, the Philippine
Government representative, during the duration of the Albatross expedition might
be explained by this animosity.
The Manila conversation focused on the exchange of specimens: the Smithsonian
would turn over some specimens collected by the Albatross, while the Bureau would
send to Washington its collections for which there were no specialised Philippine
scientists available. Freer also suggested, to which Bartsch fully agreed, that the
64 Bartsch, ‘Notes on the Philippine Expedition, Book No. 1’, 1 and 16 December 1907.
65 Bartsch, ‘Notes on the Philippine Expedition, Book No. 3’, 27 June 1908.
66 Bartsch, ‘Notes on the Philippine Expedition, Book No. 1’, 27 December 1907.
67 Bartsch, ‘Notes on the Philippine Expedition, Book No. 3’, 5 August 1908. Paul Freer was one of the American
officials assigned to the Philippines. He led the Bureau of Science from its foundation in 1901 until his death in
1912. Before his colonial service, Freer was professor of chemistry at the University of Michigan. The Bureau issued
a special issue of its journal commemorating Freer’s life and works: The Philippine Journal of Science 7 (memorial
number) (July 1912).
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Bureau could become the collecting agency for the Smithsonian. Worcester, with
whom Bartsch also liaised, concurred with the plan. With its own personnel in the
field, the bureau could undertake a ‘special search’ for the Smithsonian ‘at a very
low cost getting the production and assistance of the local men’. Freer assured
Bartsch that the Bureau was the right agency ‘for the specimens as shipped from
the field until the final packing and shipping to the States’. In other words, the
meeting between the Smithsonian agent and the bureau, as Bartsch summarised
it, was ‘cooperation in every sense of the word’.68 Indeed, in the years to come, this
cooperation would deepen, especially in the exchange of specimens. As there was no
subsequent expedition on the scale of the Albatross’, the Bureau of Science would
later represent the Smithsonian’s interests in the Philippines. In the time when the
US National Museum was preparing for the publication of the Albatross collections,
the Smithsonian would invoke this ‘informal understanding’, as it needed the
Bureau of Science for supplementary specimens.69
The bulk of Philippine specimens that the Albatross collected were handed over to
the Smithsonian. Bartsch estimated that the Albatross had collected 400,000 fish
specimens, although the US National Museum estimated there were only between
100,000 and 150,000 specimens. On its web page, the Smithsonian notes that
‘fishes from the Philippines expedition equaled nearly 40 percent of the entire
[ichthyology] collection. It was the largest single accession of fishes ever received by
the museum’.70
The Smithsonian started publishing the results of the Albatross expedition even
before the return of the vessel to the United States in 1910. Bartsch was actually
working on some papers during the expedition and published a paper on Philippine
molluscs in 1907.71 From 1910 to 1917, the Proceedings of the United States National
Museum published a series of papers entitled ‘Scientific Results of the Philippine
Cruise of the Fisheries Steamer “Albatross,” 1907–1910’. In 1917, the Smithsonian
ended the series to begin another called National Museum Bulletin 100. Bulletin 100
was devoted to the ‘Contributions to the Biology of the Philippine Archipelago and
Adjacent Seas’, with Bartsch’s research on Philippine land shells as the inaugural
article. The Smithsonian sent the other Albatross specimens (e.g. sea squirts,
jellyfishes, starfishes and corals) to specialists in various museums and universities,
such as the American Museum of Natural History, the Museum of Comparative

68 Bartsch, ‘Notes on the Philippine Expedition, Book No. 3’, 7 July 1908 and 3 August 1908.
69 Assistant Secretary Richard Rathbun, Letter to Bureau of Science acting Director Alvin Cox, Washington DC,
14 October 1913. RU 192. Smithsonian Institution Archives, Washington, DC.
70 Smithsonian National Museum of Natural History, ‘Scientific Expeditions: The Albatross, Collections of the
Philippines Expedition’, vertebrates.si.edu/fishes/albatross/philippines_collections.html, accessed 27 April 2016.
71 Bartsch, upon the suggestion of the Freer and Worcester, originally intended to publish the manuscript in the
Philippine Journal of Science, the flagship organ of the Bureau of Science.
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Zoology, Stanford University, the University of Michigan and Harvard University,
among others. The contributions from these institutions formed the subsequent
issues of the Bulletin.
The US Bureau of Fisheries, on the other hand, held the majority of the
icthyological collections. Between 1911 and 1913, Smith (promoted to Fisheries
Bureau commissioner) and Radcliffe (promoted to deputy commissioner) published
12 papers on the various groups of Philippine fish in the Proceedings of the Biological
Society of Washington. In 1923, the Bureau of Fisheries turned over the collections to
the National Museum. Beginning in 1928, the Smithsonian dedicated the contents
of Bulletin 100 to the fish collections that were not previously documented by the
Bureau of Fisheries. The last volume of Bulletin 100 was released in 1941.
As the Albatross specimens remained largely within the metropole, federal
institutions, the Smithsonian primarily, appropriated the authority as the ‘author’ of
the Philippines’ environment. Scientists who did not join the expedition similarly
participated in conceptualising and bestowing scientific authority on Philippine
nature. Moreover, Filipino maritime culture seems to have been ignored in the
scientific publications. While the Albatross scientists, especially Bartsch, were keen
to document the traditional knowledge and practices of Philippine fishermen, their
publications were chiefly framed within the language of science, enumerating the
species with their scientific names, provenance and detailed physical description.

Conclusions
The Albatross expedition to the Philippines illustrated an imperial effort to create
a scientific body of knowledge about the Philippines, especially its maritime
environment. It was extensive in scope and duration, and generated thousands
of specimens. It supplied the metropole with specimens as well as images and
observations that slaked public and academic curiosity. Conducted within the first
decade of the American regime in the Philippines, it represented the metropolitan
yearning to explore the new US colony as a frontier of ‘unknown’ scientific specimens.
The Albatross scientific expedition benefited from the colonial apparatus that were
already in place before its arrival, as well as from the native assistants who were
indispensable to the collecting surveys. In return, the exploration of Philippine
waters was important for the colonial government as it generated information
essential to the mapping of the colony. Furthermore, this information was vital to
the formation of narratives that justified imperial policies aimed at introducing ways
of maximising the marine potential of the archipelago. Although the expedition was
ultimately meant to provide the Manila Government with pertinent information
for the development of industrial fisheries in the Philippines, the collaboration
between the metropole and colony for such a purpose was marred with issues arising
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from institutional conflict and overlapping authority. The colonial government felt
marginalised, and was compelled to independently pursue its fisheries projects in
the colony.
But the collection of specimens and their transfer from the colony to the metropole
also illustrated the rise of an empire. In her work on the creation of the US colonial
archives in the Philippines, the historian Cheryl Beredo argues that the accumulation
and seizure of records were not just the corollary of colonial bureaucracy, but an
essential component of an emerging American power.72 Just like the archives,
repositories of natural history specimens were part of the colonial technologies of
record-building and knowledge-making. Following Beredo, I consider the possession
and transfer of specimens as an element of the US imperial character that fostered
how the Philippine natural world was imagined and scripted at the turn of the
twentieth century. Scientific museums, herbariums and universities are enduring
remnants of the US empire that continue to impact postcolonial scholarship in the
twenty-first century.

72

Beredo, Import of the archive.
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WORKING RIVERS
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Abstract
For many people, rivers are understood and expected to fulfil functions—to ‘work’ in
some sense. The word ‘work’ itself is loaded with emotion and value judgement, but
beyond this, it is often the case that the work in which people are employed shapes
the way they see and value rivers. This paper considers five different ways in which
different groups of people in rural New South Wales, eastern Australia, might identify
the work that rivers do, including irrigation, carrying nutrients, nurturing fish, offering
livelihoods for humans and expressing cultural values. In considering this work, this
article draws on the views of irrigators, pastoralists, fishers, scientists and Aboriginal
people—who might themselves be involved as irrigators, pastoralists or scientists, and
certainly as fishers. This article explores the ways in which employment—the work
these people might do—has given them particular ways to see the river. For some, their
own employment has narrowed the aspects of rivers that they value, leading them to
disregard much about the flow of water across the landscape. For others, the mobility
or economic marginality of their work has allowed them to see rivers in a far wider
context than has been the case for others.

‘I always feel a river should work for its living!’
In Leona Skelton’s studies about the deindustrialised River Tyne in the UK, she
reveals the ambivalence that riverside residents feel towards the cleaned-up river,
which has resulted from the loss of industry. This quote was the rueful confession
of one woman who has lived near the Tyne all her life and suffered from the closure
of its factories.1
This paper explores the idea of work in relation to rivers, which have been
romanticised in many literary traditions as sources of repose and tranquillity.
The word itself is ambivalent—does ‘work’ mean to function ‘well’ (in itself a word
with many meanings)? Or does it mean to be productive? Keeping this ambivalence
in mind, this paper will discuss the separate, but related, questions that arise from
Skelton’s important study. How might a river work? And how do working lives
shape the way we know a place, a river, an environment?

1
Leona J. Skelton, Tyne after Tyne: An Environmental History of a River’s Battle for Survival, 1529–2015
(Winwick, Cambs: White Horse Press, 2017).
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Rather than the post-industrial river of Skelton’s research, my focal area is the
complex inland freshwater system of south-eastern Australia, which includes
the Murray and the Darling Rivers, along with their many tributaries. The system
rises, as the accompanying map shows, in two places: the Darling from Queensland
in the north and the Murray from the Snowy Mountains in the south-east. These
two main rivers meet near the border of New South Wales, Victoria and South
Australia, and then arc to the south to finally reach the sea at Goolwa, south of
Adelaide.
Although I will discuss the overall system, including the Murray, the paper will
concentrate most on the area of my work with people and events in the area known
as the upper Darling. This is a complex floodplain—water flows from the east
but only coalesces into the main stream known as the Darling River at Bourke,
from which even then it is flanked by small contributing creeks, parallel billabongs
and ephemeral lagoons. In its upper stretches, its many tributaries, including the
Macintyre running from the north-east and the Macquarie and Namoi running
from the south, flow into the Barwon River, which passes through Brewarrina and,
only then, once joined by the system known as the Culgoa–Balonne and finally the
Paroo, all flowing from the north, does it finally become the Darling. In this upper
Darling area too, each of these tributaries is also flanked by ephemeral lagoons and
billabongs.
I have been fortunate in being able to explore the impacts on the rivers and the
way people have understood these changes with extraordinary co-researchers in two
projects. In the Black Soil Country Project, I was able to work with the historian
and radio producer Damian Lucas to look at culture, industry and memory on
the upper Darling.2 In Talking Fish, I worked with historian Jodi Frawley and the
aquatic ecologist Scott Nichol to trace how fishing people understood the river
across the whole Murray–Darling system.3
For millennia, the complex streams of the upper Darling have been the core of
the country of the Kamilaraay, Yuwalaraay, Murawarri, Wailwan and Ngiyampaa
peoples, who continue to live along the waterways as they arc from the north-east

2
Heather Goodall, ‘Gender, race and rivers: women and water in northwestern New South Wales’, in Fluid
Bonds: Views on gender and water, ed. Kuntala Lahiri-Dutt (Kolkata: Stree Books, 2006), 287–304; Heather Goodall,
‘“The River Runs Backward”’, in Words for Country: Landscape and Language in Australia, ed. Tim Bonyhady and
Tom Griffiths (Sydney: UNSW Press, 2002), 30–51; Heather Goodall, ‘“Speaking what our mothers want us to
say”: Aboriginal Women, Land and the Western Women’s Council, 1980–1985’, in Words and Silences: Aboriginal
Women, Politics and Land, ed. Peggy Brock (Sydney: Allen & Unwin, 2001), 18–55.
3
Jodi Frawley and Heather Goodall, ‘Transforming Saltbush: science, mobility and metaphor in the remaking
of Intercolonial worlds’, Conservation and Society 11, no. 2 (2013): 176–86, doi.org/10.4103/0972-4923.115723;
Jodi Frawley, Scott Nichols, Heather Goodall and Liz Baker, Talking Fish: Making Connections with the Rivers of
the Murray–Darling Basin (Canberra: Murray Darling Basin Authority, 2012), www.dpi.nsw.gov.au/__data/assets/
pdf_file/0015/442140/FINAL-Talking-Fish-booklet-compilation-Jan-2013_for-web.pdf, accessed 30 October 2017.
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around to head south-west to the Murray River.4 Since the 1850s, this floodplain
has also been central to the grazing industry, which formed the backbone of the
settler Australian economy until the mid-twentieth century.5 More recently still,
since the Second World War, many of the larger rivers, including the Murray, the
Murrumbidgee and, since the 1960s, the Darling, have been sources of water for
irrigated agriculture, including cotton, watermelon, citrus and other crops.6 Over
these decades, both the pastoral and the agricultural industries have called for weirs
and dams to conserve water in dry years and to hold back the flows in times of
flood. While there are few large dams on the north-western rivers, almost all of the
tributaries of the Darling have been obstructed and slowed down by the addition
of weirs and causeways. Only the most western—the Paroo River—has remained
‘unregulated’ by dams or weirs, although periodically calls are raised that it, too,
should be controlled.
This diverse area can all be called a river ‘system’ because the waters are connected.
The Australian climate is characteristically variable—although often considered arid,
many inland areas are in some years subject to deluges and widespread flooding.7
The main rivers have altered their beds during such floods, when the lagoons and
billabongs link to the main streams as well, so that while some years the rivers seem
to be single and discrete channels, in other years they are widely spreading, slowmoving lakes. In the aftermath of the floods, waters lie in many areas across the
plains for months. The resulting silt from flooding, the ‘black soil’, is fertile and
retains water, making it difficult to traverse in even the lightest rain but producing
abundant fodder at times when the higher sandy and stony ground, the ‘red soil’,
has very different and, for stock, often inedible, plants.
The river water and the diverse plant life on both types of soil have ensured productive
uses of this floodplain by many economies, from Indigenous harvesting to the more
recent cropping. So this system has been the site of many people’s working lives.
As this paper will discuss, the goals and technologies of that work have shaped what
people could know about the river, what they noticed and how they understood
it. Their cultural knowledge, their stories and expectations all fostered ways to
understand the river, which were sometimes shared between these peoples and
sometimes held separately. All these have contributed to different ways of thinking
about whether the river is ‘working’—that is, whether or not it is functioning ‘well’.
***
4
Heather Goodall, Invasion to Embassy: Land in Aboriginal politics, 1770–1972 (St Leonards: Allen & Unwin,
1996).
5
D. N. Jeans, An historical geography of New South Wales to 1901 (Sydney: Reed Education, 1972).
6
Siobhan McHugh, Cottoning On: Stories of Australian Cotton Growing (Sydney: Hale and Iremonger, 1996);
Marilyn Lake, The limits of hope: Soldier settlement in Victoria, 1915–38 (Melbourne: Oxford University Press, 1987).
7
Some of these major flood events have been charted by Emily O’Gorman in Flood Country: An Environmental
History of the Murray–Darling Basin (Collingwood: CSIRO Publishing, 2012).
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If the rivers in this inland system do work—in the sense of offering a basic function
for all the living beings related to it—they have to carry fresh water. This need is
shared not only by the humans along the river system’s path, but also by the plants it
waters and by the endemic native animals or exotic stock that drink from its waters,
as well as by the living beings within those waters and those outside but dependent
on it, like birds and insects. Often no rain falls in the regions through which these
rivers run, so the river acts as an important carrier of fresh water from more distant
places upstream where rain falls. Conversely, if too much rain falls—as it often
does in the variable Australian weather pattern—the rivers may carry too much
fresh water and may flood well beyond their banks. Is this too regarded as working?
Beyond the call for a manageable amount of fresh water, however, the expectations
of how rivers might work are varied greatly by the working lives of the people who
experience these rivers. I will proceed to move from the most recently established
work to the longest-established—and continuing—way to understand the river.

1. Irrigation rivers
The most recent land users in the region are the irrigators, who need water to
work in a particular way as it flows through the complex technology they use for
the agriculture they practice. This is the topic of heated debate in Australia at the
moment—again—in the long and bitter conflict over clawing back an allocation
of water for ‘environmental flows’.8 Irrigators do try to harvest surface water, but
the most common source of irrigation for intensive horticulture like cotton and
paddy rice is pumped river water. The pumps are large and common along the
increasing lengths of the rivers along which intensive agriculture is practised,
and in these situations the technology determines the ways in which the river is
required to function.9 The goal of pumping is to deliver uncontaminated, clear,
fresh water to crops. So pump technology filters water as it enters the mechanism to
exclude much of the river contents, like vegetation, fish and suspended biota. These
are ‘bodies’ that block the pumps and impede the pumping process, and so they
need to be excluded or discarded.

8
Anna Vidot and Brett Worthington, ‘Murray–Darling Basin Authority recommends reducing water
buybacks in northern communities’, ABC News, 22 November 2016, www.abc.net.au/news/2016-11-22/
murray-darling-basin-northern-communities/8042496, accessed 30 October 2017. In mid-2017, the
debate ignited yet again, as the Wentworth Group of Concerned Scientists released their 2017 review of the
Murray–Darling Plan and argued that the goals of the plan for the river, which aim to restore and conserve
its ecological health, are not being met: wentworthgroup.org/2017/06/fiveactionstodelivermdbplan/2017.
Already there have been attacks on the Wentworth Group, and the Murray–Darling Basin Authority has leapt
to the defence of its planning process, insisting it is meeting its ecological as well as its economic goals. (Gregg
Borschmann and Sara Phillips, ‘Climate review promised after dispute with top water scientists’, RN Breakfast,
22 June 2015, www.abc.net.au/radionational/programs/breakfast/climate-review-promised-after-dispute-with-topwater-scientists/6547394, accessed 30 October 2017.)
9
Goodall, ‘The River Runs Backwards’.
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Floods—or excess water—also pose a problem for the carefully regulated delivery
of water to irrigated agriculture, which seeks a predictable and reliable flow of water
to maintain a growing schedule. This has posed a major challenge for irrigators on
the Murray–Darling system, which, as discussed above, is characterised by variable
flows. Irrigation has been the most recent addition to the long-established settler
pressure to regulate the rivers’ flows with dams and weirs, ensuring that it is delivered
at a rate that maximises the capacity of the rivers to deliver the measured amount
of water needed. The river has now become much slower over the same time as it
has become much more nutrient-rich, with pastoral animal waste and township
human sewage deposited in the river, intentionally or accidentally, in addition to
the fertilisers used in both pastoralism and horticulture. So, in a dry year, the dams
and weirs slow the river waters’ flow even further, which in the summer leads to
unwanted results, like the massive blue-green algal bloom that turned 1,000 km of
the Darling River bright blue in 1991, making it toxic to humans and animals. This
is ‘collateral damage’—an unfortunate by-product—of the heavy use of dams and
weirs, which limit the variability and speed of the nutrient-enriched rivers’ flow in
hot weather.10
The industries dependent on irrigation—cotton and intensive horticulture—have
been vocal in asserting the importance of irrigation to the Australian economy and
the world food and commodity supply. As concern has grown that the work of
irrigation is damaging to the other types of work the river might do, it has been these
well-organised and well-funded lobby groups that have won out in the planning for
‘sustainability’ through the return of ‘environmental flows’.11 Yet there are individual
irrigators who have seen more than their profitability to be at stake and, for them,
the other types of work that rivers might do—the social and the cultural work—are
also important.12

2. Fertile rivers
For longer-term users, like the graziers and those agriculturalists who do not rely
on irrigation, it is the contents of the river water, not just the volumes they get,
that are essential components of how the rivers work. The very things that cause
problems if they are introduced into the irrigation machinery—the fish, weeds, silt
and biota—are essential for these other users. It is this rich mineral and organic

10 Murray–Darling Basin Authority, ‘How blue-green algae blooms are handled’, www.mdba.gov.au/managingwater/water-quality/how-blue-green-algae-blooms-are-handled, accessed 30 October 2017.
11
Murray–Darling Basin Authority, ‘Water for the environment’, www.mdba.gov.au/managing-water/
environmental-water, accessed 30 October 2017; Murray–Darling Basin Authority, ‘Basin Plan Amendments:
Northern Basin Review’, www.mdba.gov.au/sites/default/files/pubs/773-BP-amendments-nbr-snapshot.pdf, accessed
30 October 2017.
12 Cameron Muir, ‘Feeding the World’, Griffith Review 27 (2010): griffithreview.com/articles/feeding-the-world.
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matter that increases the fertility of the land after flood waters have spread across it.
This is the ‘blacksoil’: it is the organic and mineral-rich silt deposit left on the land
as flood waters recede. This silt is essential for dryland cropping and for the growth
of stock fodder. Ironically, it is also essential for the irrigated cotton—which is only
grown on the black soil due in part to its higher water retention compared to the
‘red’ sandy ridges in between. The ‘empty’ water that flows through the pumps is not
enough to enrich the soil in the way that the silt and biota residue does.
These flooding events might be troublesome for all land users, leading to
‘waterlogging’ and interrupted growing cycles; however, as well as ultimately enabling
greater productivity on land, these flooding waters also do work that has a social
dimension because they generate stories. All long-term residents have stories about
these floods. Indeed, the flood is there constantly in the imagination of the people
talking about this landscape between the rivers, often referred to as ‘the flooded
country’ even when it has long been dry. But then there are all the stories about
the challenges of flood times when the black soil is wet, when the roads on it turn
into sucking bogs that can cause cars to sink to the axles and—so legend has it—
consume whole bullock trains, bullocks and all!13 What poses problems here are the
obstructions to the movements of waters in flood—raised roads, excavated tanks or
dams with banks around them, or buildings on mounds—all obstruct and redirect
the flow of flood waters, confusing people who have grown used to floods moving
in predictable ways. It is a measure that the river is working well if it generates such
stories because the flood is having effects, making the changes to the landscape with
deposits and waterlogging, which will ultimately have the effect of making the land
more fertile.

3. Fished rivers
For all of those people already discussed—irrigator, grazier and worker, including
Aboriginal people in each of these categories—these are fished rivers. An essential
marker of the river’s capacity to work in any sense is that it be a reliable source of
fish, whether it be for subsistence, for social obligations, for profit or for recreation.
To meet this demand, the waters of the rivers have to be a comfortable and safe home
for fish. This means, for example, that river water has to be the right temperature
for breeding, which poses a problem where weirs and dams release water from
their depths that is much colder than that which flows along the riverbeds. The

13 Poems like Banjo Paterson’s ‘Hell, Hay and Booligal’ and the iconic 1899 painting by George Lambert, Across
the Black Soil Plains, all depict the difficulties of moving cargo by bullock wagon across the floodplain. The legends
of bullock drays consumed in black soil bogs are word-of-mouth yarns that I have heard over the years along the
upper Darling.
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temperature affects the many forms of biota in the river waters, which are needed as
food for fish. With many different species of fish, there need to be many different
varieties of living things for them to eat.
Then the walls of the weirs and dams are a barrier to fish swimming upstream to
breed or feed. The ‘fish ladders’ installed to overcome these barriers have not always
been successful, as the residents at Brewarrina have come to know over many years.14
The very things that have been necessary for the work of rivers used for irrigation,
like weirs and dams, therefore undermine the process of fish reproduction, which
is necessary for fishing. But there are further problems caused by the stock of
commercial flocks of sheep or herds of cattle, whose hard hooves break up the banks,
leading to the destruction of bank vegetation as well as to puddles of standing water
and unbalanced breeding of some species such as mosquitoes.
Yet there are benefits, too. Such accidental puddles and pools—along with the long
drains called ‘bore drains’ that spread water out from artificial reservoirs (ground
tanks) or from artesian (ground water) bores for stock or crop irrigation—have
extended the range of a host of other creatures that are not usually counted by
settler fishing people as part of the river’s harvest. For Aboriginal people, however,
aquatic animals like mussels and yabbies are a crucial element of the river’s life.
They have been gathered and eaten for generations—often by children while their
older relations fished—and they have been an important learning site as well as
a barometer of water-quality change. Along with the reeds in the water and along
the bank, which are gathered for weaving, and within which young fish and other
creatures shelter, the yabbies, mussels and reeds form the rich edible and valuable
things that a day on the riverbank yields. These living things are not ‘fished’ but they
are as much a part of the continuing Aboriginal economy and lifestyle as are the fish
themselves.
Some exotic species, like trout, have been introduced into the river system deliberately
because they offered good fishing opportunities. These species have been welcomed
by many fishers, Aboriginal and non-Aboriginal, who enjoyed them both as food
and sport. Other exotic species, however, have expanded uncontrollably far beyond
any initial purposes for their introduction. The most invasive and environmentally
damaging of these in the Murray–Darling system are believed to have been the
European carp. Their bottom-feeding habits and rapid breeding are blamed for
damaging underwater habitats and undermining the numbers of highly valued
endemic native species such as Murray Cod.

14 Heather Goodall, ‘Crisis on the Darling: understanding conflict between Aboriginal people and ecologists’,
Current Conservation 8, no. 3 (2014): 12–17.
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Despite millions of people around the world regarding carp as an edible species,
most people along the inland rivers do not. Instead, carp are despised as smelly,
full of bones and foul-tasting, and are accused of causing most of the rivers’ ills.
A more considered view is that the conditions of the river have been dramatically
altered by regulation—the construction of dams and weirs—slowing the rate of
water flows and lowering the temperature of the water. This has made the overall
habitat less favourable to the highly adapted endemic species and more favourable
to the European carp, which has consequently risen in numbers.15 This explanation
is disregarded by most river residents, Aboriginal and non-Aboriginal, who take
part gleefully in competitive ‘carp musters’, organised by local groups interested
in improving river quality and restoring native fish numbers. The winner of the
‘muster’ is the fisher who catches and kills more of the hated fish than anyone else.
The fishing for all sorts of fish—even carp—has created a rich legacy of stories,
which is without question one of the ways fished rivers work well: they generate
social exchanges in many conversations both before and after the fishing takes place.
But just as important, fished rivers enable social interactions in practice, from river
bank barbecues and social gatherings fuelled by fish and competition—friendly or
otherwise—to the fulfilment of obligations of all sorts to share the catch around.
Not only are there stories about fish and fishing, but there are the stories told while
fishing—a pastime that involves long quiet hours of sitting on river banks or in
small boats. In those times, many children recall learning from the older people they
were with. This is a particularly common memory among Aboriginal people, who
were often cared for during the day by grannies or grandfathers, aunties and uncles,
while their parents were working on the pastoral runs around the river. The stories
these people remember hearing were not only about fishing catches but about the
big cycles of philosophy about river meanings in Aboriginal cultures, including
the legendary creatures still living deep in the river bend holes and the epic stories of
the creation of the rivers. These legendary creatures—often with human qualities—
were also often imagined as fish or crocodiles or water snakes—powerful embodied
forms of creative energy that carried keys to the philosophies of whole cultures.
At the same time as these stories of law and philosophy were being passed on,
Aboriginal people recall that they were being told the stories about what it was
like during the period of invasion and colonisation. Many conflicts and massacres
occurred on water courses either because that was where Aboriginal people might
be camped or where they would run to seek shelter (like the well-documented
killings at Hospital Creek near Brewarrina and Myall Creek near Bingarra).16 Stories
would be told too about more recent events: there have been long decades when
15 Paul Sinclair, The Murray: A River and Its People (Carlton: Melbourne University Press, 2002).
16 A wonderful example of documentation of Aboriginal people’s recollections of these riverbank experiences
is the 2013 Western Heritage Group compilation, Yamakarra! Liza Kennedy and the Keewong Mob (Wilcannia:
Western Heritage Group, 2013).
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people were camped on riverbanks because town housing and water supplies were
segregated. This meant that schooling—under constant threat of child removal—
involved many trips up and down the river bank for water for washing bodies, hair
and clothes, as well as for cooking and drinking.17
Stories of riverbanks for Aboriginal communities were often a very different type of
story that that told by non-Aboriginal people. Yet, for non-Aboriginal people too,
there are endless river and fishing stories—about large social events and about secret
assignations—stories all passed on, or at least hinted about, while fishing. This work
of the river is largely invisible and seldom recognised. Riverbanks, river waters and
fishing have played a creative social role far beyond that of subsistence, commerce or
competitive recreation. They have been the sites of intergenerational transmissions
of histories and cultures as well as the glue that has bound people together and, at
the same time, has bound people to places.

4. Networked and nurturing rivers
Yet another type of work that rivers have done can only be recognised if we can see
the rivers as complex and multi-channelled. Many of the people whose stories have
been referred to in earlier sections have been closely involved with short reaches
of the river—they might know one area intimately, but they have far less detailed
knowledge or personal, embodied experience of other places.
Some people have travelled more widely across the regions within the system,
sometimes because of their jobs or sometimes just because of their curiosity about
fishing. Their stories are less often told because their mobility seems to detract
from their ‘place attachment’, when ‘place’ is considered to be a relatively small
and bounded area. Yet, such mobile people offer perspectives on how rivers work
because they have experienced not just one channel of this river system but many
channels and waterways—rising in different places, having different characteristics,
yet all eventually flowing into the same main streams. Those people who have
travelled across the many different types of water flows can offer thoughts about
how the whole system has changed. Their observations can, for example, highlight
the importance of habitat for fish—the wider picture in which fish may swim, breed
and feed in different parts of the system. So their observations may sometimes signal
big changes in the health of the river system as a whole.
Here are two examples of people who were able to learn about many different
types of channels in the system. They come from quite different backgrounds and
occupations and travelled in different regions. But they share the experience of

17

Goodall, ‘Gender, race and rivers’.
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thinking of many different parts of the system at once. One is John O. Langtry,
a biologist who surveyed fish and other riverine species along the Murray and lower
Darling rivers in 1949 and 1950. The other are an Aboriginal couple, Joe and Pearl
Trindall, Kamilaraay people who live on the Namoi River today but who worked as
drovers during the 1950s and 1960s, raising their family as they travelled the stock
routes between rivers and bores across the upper Darling region.18
Langtry was a young biologist when he joined the first team recruited by the
Victorian Fisheries and Game Department to undertake a systematic survey of fish
along the Murray and Murrumbidgee (both fished by commercial and recreational
fishers), as well as the lower Darling, although it was officially closed to commercial
fishing at the time. Langtry had grown up in the city but enjoyed many family
fishing holidays on inland rivers with his parents and uncles. In 1949, the research
team to which he was attached ranged widely across the region, camping out, up
before dawn to start fishing, sampling and talking to everyone they could find to
learn what they knew about the fish in the rivers. Langtry remembers spending time
with commercial fishers and with graziers and stockmen on properties who fished
for pleasure, with fishing inspectors and with poachers—in fact, with anyone who
had observations and information about fish and fishing.
His time camping out was not only enjoyable, but it was also an opportunity for
observing other creatures on the river, some of them dependent on the fish, like
the birds he watched congregating on the Menindee Lakes, or living in the river
with the fish, like mussels, or who made a living themselves from the water and the
land, like the water rats and snakes he watched in the Murrumbidgee. Langtry’s
experience was a common one—he was concerned mainly with fish, but in the
process he learned a great deal about the many other living creatures in the river
and the ways they were related to each other and to the water’s flow. Overall, he felt
that fish offered a good indicator of the river’s health, although not necessarily the
most sensitive indicator. Most of all, he felt that the fish had a social importance in
drawing people to the river for their enjoyment and observation.19
His memories are striking in their recognition of the flow of water across the
landscape. He spoke, for example, about the benefits offered by flooding, which
hydrated the soil, drawing water deep into the soil structure where it would be slowly
released and be productive. This overview led him to see a particular importance for
anabranches, billabongs and tributaries—the ‘lacework’20—of waterways that make
up this complex Murray–Darling system. As a biologist, he was keenly aware of the
different environments that anabranches offered, for example, for breeding small
18 Both interviews were conducted early in the Talking Fish project. While the Trindall’s story was addressed in
one of the community books produced by the project on the Namoi River, the interview with J. O. Langtry has not
yet been fully explored.
19 J. O. Langtry, interview by Heather Goodall and Jodi Frawley, 16 August 2010.
20 J. O. Langtry, interview.
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native fish, which were sheltered there from the rapid flow of the main channels.
Yet, he was also concerned that such quieter waters might inappropriately provide
breeding grounds for alien fish, at the expense of natives.21 He saw this ‘lacework’ as
a significant part of the whole system, rather than focusing on the main rivers that
are often the ones visible on the map, as he explained:
The Murray River, and hence its fisheries, were dominated really, for breeding
grounds … around those anabranch areas. The anabranches come off—they spill
over the bank in high water and trickle off for miles and miles and miles, hundreds
of miles and come back to the Murray. Or they just go off and join another river.
… So there was a complex web of water base, which meant that very high flows
dissipated but, more importantly, they went in [to the soil]. There was this huge
cleansing. And a huge breeding area. All the [birds and land animals] came round,
there was ample room everywhere. And another benefit was the landscape of the
Riverina was pretty well saturated.
If I hadn’t been in the Fisheries [Department], I wouldn’t have seen the significance
of the anabranch distributary systems. And they turned out to be critical to
understanding those rivers. Those two huge river systems.22

In a parallel to his recognition that the rivers needed to be understood in their
entirety, as a ‘lacework’ and a ‘complex web’, Langtry also believed he learnt most
from local knowledge when he talked to all types of fishing people. Anyone who
fished—whether they did it as a hobby, for a living or as a poacher—was for him
a source of knowledge about the river and how it was changing. In particular, he
stressed that, as a scientist, he learned most about fish because he did the fishing.
As he explained: ‘So, the thing about it is not just to go and LOOK at the river, it’s
to go and WORK it. To handle it, to DO it! It’s the only way’.23
Pearl and Joe Trindall had a very different experience of the river system. They
worked hard as drovers, concentrating on rivers as watering points for the cattle
and sheep they were herding as well as offering themselves good fishing while they
watered the stock. Like Langtry, they met many people along the stock routes, most
often working people, and especially fishers at the campsites, people like themselves
who were fishing for food while they worked as fencers, stockmen, rabbiters and
sometimes travelling showmen. The Trindalls’ knowledge of fishing arose partly
from their own childhoods. They had each been born on different rivers within the
overall Darling system—Pearl on the MacIntyre and Joe on the Namoi—but both
had grown up within Gamilaraay traditions. They had been taught about the epic
battles that the ancestors had fought that had created the river channels, the deep
holes where fish hid and the mysterious springs that released water deep into Boobera
21 P. L. Cadwallader, ed., J. O. Langtry’s 1949–50 Murray River Investigations (Fisheries and Wildlife paper, 13)
(Melbourne: Ministry of Conservation, Fisheries and Wildlife Division, 1977), 21.
22 J. O. Langtry, interview.
23 J. O. Langtry, interview.
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Lagoon near the MacIntyre or far away from the main river like Gaurigal Springs at
Angledool near Goodooga. Joe remembered a childhood where ‘everybody fished!’.
His extended family would meet on the riverbank and fish all day, then cook the
fresh catch wrapped in mud on a big fire.
As a young married couple in the 1940s, the Trindalls also learned to compare the
rivers not by looking but working—although, unlike Langtry, their work consisted
of judging the flow so they could water their stock, which at times might be as many
as 15,000 head of cattle. But they also needed to fish to live themselves, and later to
feed their children, so they were looking for good fishing and camping spots. They
raised seven children as they travelled, droving across the rivers of the upper Darling.
So they planned all their movements based on their knowledge of rivers—how long
it would take this mob of cattle or sheep to walk that distance; where the special
spots were to water stock safely; how much water they might find at the end of the
day’s drove. ‘The river was everything’, Joe explained, ‘Water was everything’.24
Unlike Langtry, their awareness of water went even further than the anabranches
and billabongs, although they talked a great deal about them. But as they moved
to camp and water stock, they were aware too of all the bore drains and excavated
ground tanks—the artificial watering points—which have added to the river system
on the northern plains. These too have fish, as well as riverine creatures like yabbies
that made important food sources for drovers as well as water for travelling stock.
The Trindalls explained that the fish in the ground tanks, for example, had arrived in
floods and been left when the river waters retreated. So their awareness was not only
of the river channels but also of the floodplain—where the river periodically spread
far out beyond even the anabranches and billabongs—and left a living memory on
the watered landscape long after the flood event had passed. Their recognition of
the Murray–Darling system as a floodplain—with water ebbing and flowing across
its surface—may help us to understand the overall network as a system rather than
a series of channels carved across a stable landscape. In fact, the whole landscape is
shaped by water—whether or not the water is present at any one time or not.
The Trindalls’ main observation now, comparing that river system today with the
experiences they had as young drovers, is that there is far less water available. They
certainly remembered the big floods of the 1950s, and could compare them to the
floods in recent times. But overall, Joe says, ‘when we used to travel, we knew every
hole, and the last time we was there, everything was changed … where we used to
water the big heaps of stock, now you couldn’t even water a dog’.25 Their thoughts
about irrigation and the damage it has done to the land around the Namoi where

24 Pearly and Joe Trindall, interview by Phil Duncan (the Trindalls’ nephew) and Heather Goodall, with Jodi
Frawley and Scott Nichols, 6 September 2010.
25 Pearly and Joe Trindall, interview.
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they lived in their old age have been recorded elsewhere.26 Their experiences are
recounted here to highlight their overall knowledge of the river system as a floodplain.
This knowledge extends beyond any one channel or river. It can be drawn on to
understand more about the riverine habitat for fish in any of the reaches across this
complex system, rather than on one reach alone.

5. Storying rivers
These are all ways that the work that rivers do and the work that people do is
entangled. There is a further way we can consider rivers to work that arises from the
variability of Australian rivers—the ‘freshes’ that flow down the rivers from rain in
any one of many tributaries. The ‘fresh’ can come at any time. The river might rise
in a ‘fresh’ because it has rained a thousand kilometres away, or it might be raining
just upstream. It is these ‘freshes’ that are obstructed or ended altogether by the
‘regulation’ caused by weirs and dams. Yet, not only are the living things in the river
adapted to this variability, but also the changing level of waters offers even more for
those Aboriginal people who know the stories of the river.
The upper Darling is a floodplain and so it may not be surprising that the big
narratives of the philosophy or law of the Aboriginal people who have been living
along the river for millennia—the Kamilaraay, Yuwalaraay, Murawarri, Wailwan
and Ngiyampaa—all give a key role to water and its flow through the rivers, their
networks and across the land.27 Each of these cultural groups—and those along the
Murray River—attribute the enormous work of river creation to legendary aquatic
creatures, often ancestral figures to humans as well as today’s more-than-human
creatures, in conflicts and interactions with each other. The centrality of water in any
form is common in many Aboriginal cultural narratives, even those of the Central
Australian desert country.28
In those of the upper Darling, the water itself has a storytelling role. The agency
of the water, embodied as the ‘fresh’, allows stories to come to human awareness.
Tex Skuthorpe, a Yuwaliyaay artist and river activist, has explained a story from
his community on the northern tributaries of the upper Darling, in which a key
character is an ancestral woman who only becomes visible as the water flows over
the rocky bed when the river has risen to a certain level. I have written elsewhere
about the work Tex himself has done through his art, in allowing Anglo-Australians
26 Jodi Frawley, Scott Nichols, Heather Goodall and Liz Baker, Namoi: Talking Fish: Making Connections with the
rivers of the Murray Darling Basin (Canberra: Murray Darling Basin Authority, 2011), www.dpi.nsw.gov.au/__data/
assets/pdf_file/0004/634216/Namoi_FINAL-Jan-2013-for-web.pdf, accessed 30 October 2017.
27 Frawley et al., Talking Fish.
28 Fred R. Myers, Pintubi Country, Pintubi Self: Sentiment, place and politics among Western Desert Aborigines
(Berkeley, CA: University of California Press, 1991); Deborah Bird Rose, Dingo Makes Us Human: Life and Land
in an Australian Aboriginal Culture (Melbourne: Cambridge University Press, 1992).
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like myself a different way to see the rivers and their flow across his country. Here
is what I wrote about his explanation of the work of the river itself in making the
story visible:
‘The water shows us the country’ is a phrase Tex repeats often in his explanation of
his painting, stressing the need to see not just one but many floods to gain a deep
understanding of the land beyond the river banks. So the water not only creates the
land of the floodplain, it makes it visible. But more than the shape of the country,
the flow is important for the meanings it reveals. Tex explains that an important site
in his country is a series of rocks within a river bed. Only when the level of the river
reaches a certain depth does the water flowing over the rocks make the shape of the
ancestral being whose spirit is embodied within the rock, allowing the story not only
to be told but to be seen. Again, Tex repeats, ‘the water shows us’.29

The water and the flow embody and conserve, care for and nurture the stories.
Without the freshes, the stories may remain in human memory, but they cannot be
seen. It is the work the river does that brings the stories into view.
** *
Exploring the concept of work allows us to see conflicts between the many
interactions that people have with these inland rivers. Some of the work expectations
and demands—like that of the technology of pumps and dams—denigrate or
interfere with other expectations about the work the rivers should be doing, such as
nurturing fish and other living beings and fostering conditions for sharing stories,
or even telling the stories themselves. These are very real and pressing conflicts for
the human populations that live along the river, and indeed for all Australians.
The consequences for the more-than-human world of the rivers are even more
dramatic. This accounting of conflicts goes far beyond the debates that have filled
the pages of newspapers over some years now as the Murray–Darling Basin Authority
tries to arbitrate between the many conflicted views about what a river should do,
now and in the future. Recognising the many dimensions to these conflicts—
realising that they are far broader than megalitres, ‘buy-backs’ and ‘environmental
flows’—may allow a discussion that is more fruitful than the shrill calls to maintain
profits that have been issuing relentlessly from the commercial quarter.
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Abstract
Building upon work in environmental history and the history of science that has critically
investigated the relationships between humans and ice, this article approaches the
history of the Antarctic ice sheet through the particular experiences, practices and
ideas of Australian glaciologists between the late 1940s and late 1980s. It seeks
to understand the co-constitution of glaciological bodies—that is, the ways in which
the work and search for standing and authority of individual scientists and scientific
and political institutions (both scholarly and governmental) has also constituted our
knowledge and sensibilities regarding the Antarctic ice sheet, the largest body of
ice on Earth. This article reveals the origins of glaciology in Australia in both the
heroic and nationalist stance of Douglas Mawson and others, as well as the German
geographical and meteorological research traditions of Fritz Loewe. It continues by
exploring the tensions between traditions of geographical research embodied by
Loewe and cutting-edge developments in computational power and modelling the ice
sheet emerging in the 1960s. It also demonstrates how Australian glaciologists had
to navigate both the international demands of the discipline of glaciology alongside
the demands of their paymasters in the Australian Government regarding territory and
sovereignty in Antarctica. Thus, this article illuminates some of the multiple visions of
the Antarctic ice sheet in the second half of the twentieth century, and the necessity of
understanding its constitution in environmental and scientific thought by many actors.

Keywords: Antarctica, glaciology, Australia, geopolitics

Introduction
Since the late 1940s, Australia—and more specifically Melbourne and, from the
late 1980s, Hobart—has become home to a small but internationally influential
community of glaciologists studying the Antarctic ice sheet. This community of
glaciologists has worked within national and international structures, and has
contributed not only in terms of science to an understanding of the Antarctic ice
sheet, but has also shaped environmental sensibilities about the Antarctic and the
place of ice in the global environment.
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This article is about developing environmental and scientific conceptions of the
Antarctic ice sheet through the trajectory of the science of glaciology in Australia,
from the period immediately following the Second World War to the early 1990s.
It investigates ‘glaciological bodies’ in a multiple sense, not only the Antarctic ice
sheet itself, but also the individual human bodies and the national and international
institutional bodies that have explored and researched the ice, as well as the more
amorphous and ever-changing body of knowledge that is the discipline of glaciology.
The ‘bodies’ primarily investigated here are the Australian Antarctic Division, the
meteorology department at the University of Melbourne, which housed or fed into
the division’s glaciology program for many years, and three individual scientists,
Fritz Loewe, Uwe Radok and Bill Budd. It is not a comprehensive narrative of
scientific programs, but an attempt to understand the co-constitution of glaciological
bodies, especially the establishing of authority over and for the ice sheet and its
changing ‘natures’ over a period of development in glaciological and environmental
knowledge.
At a general level, this article participates in the literature that historicises the
relationships between humans and ice. Though ice seems so singular a substance, it
manifests in complex and various ways on the earth. The largest bodies of ice, the
Antarctic and Greenland ice sheets, are quite distinct from small mountain glaciers,
and each have developed and reacted in different ways to climate change over both
geological time and more recently. Likewise, there is no single human approach to
ice.1 An historical analysis of what humans do in relation to ice, what they think of
it and expect in their relations with it, can illuminate the ‘cryo-historical moment’
that we live in, to use Sverker Sörlin’s label for this moment in which humans are
forcing the retreat of ice globally.2 Given the centrality of ice to contemporary global
environmental imaginaries, it is necessary to ask how knowledge and sensibilities
related to glaciers are produced and circulated, and how they become credible and
authoritative.3

1 This article is based upon work supported by the US National Science Foundation under grant #1253779. It
began while I was a postdoctoral fellow at the University of Oregon, and I thank Mark Carey for our discussions on
the history of glaciology and ice while I was there. My thanks to Ruth Morgan and the reviewers for their critical
and helpful comments, as well as to the always helpful staff of the National Archives of Australia (NAA) and the
University of Melbourne Archives. Two central works in the human histories of ice crystallise this: Julie Cruikshank,
Do Glaciers Listen? Local Knowledge, Colonial Encounters, and Social Imagination (Vancouver: University of British
Columbia Press, 2005) and Mark Carey, In the Shadow of Melting Glaciers: Climate Change and Andean Society
(New York: Oxford University Press, 2010).
2
Sverker Sörlin, ‘Cryo-History: Narratives of Ice and the Emerging Arctic Humanities’, in The New Arctic,
ed. Birgitta Evengård, Joan Nymand Larsen and Øyvind Paasche (Cham: Springer, 2015), 327–8.
3
Mark Carey, ‘The History of Ice: How Glaciers Became an Endangered Species’, Environmental History 12
(2007): 497–527, doi.org/10.1093/envhis/12.3.497; Mark Carey, M. Jackson, Alessandro Antonello and Jaclyn
Rushing, ‘Glaciers, Gender, and Science: A Feminist Glaciology Framework for Global Environmental Change
Research’, Progress in Human Geography 40, no. 6 (2016): 770–93, doi.org/10.1177/0309132515623368.
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This article takes Australian glaciology as a worthwhile lens through which to consider
the history of ideas of the Antarctic ice sheet, and human–ice histories more generally,
for three reasons. First, it continues the now well-established idea in the history of
science that there is no ‘view from nowhere’, that scientific claims to universal authority
and truth need to be understood as emerging from particular times and places.4 This
is especially germane in the context of Antarctica, where scientists, their institutions
and disciplines have been central agents in the geopolitical contest over territory
and space played out among several states over the course of the twentieth century.5
Second, the science of glaciology has not historically been a well-populated discipline,
being much smaller than many other sciences. The Australian glaciologist Bill Budd
listed only 11 ‘specialising centres’ in Antarctic glaciology in 1970, which included
the University of Melbourne and centres in Britain, the United States, France, Japan
and the Soviet Union—even taking into account Arctic and alpine glaciology would
only have added a few more centres.6 Analysing the Australian story of glaciology is
therefore an important window into this discipline. Third, and related to both these
factors of size and the ‘place’ of science, is the differentiation between the glaciological
centres. Though there were certainly overlapping technological and field practices,
and of course the theoretical and conceptual core of the discipline, each centre of
glaciological expertise had different ways of approaching the Antarctic ice sheet (and
glaciers more generally).7 Several institutions have already been well analysed in this
4
Steven Shapin, ‘Placing the View from Nowhere: Historical and Sociological Problems in the Location
of Science’, Transactions of the Institute of British Geographers 23, no. 1 (1998): 5–12, doi.org/10.1111/j.00202754.1998.00005.x; David N. Livingstone, Putting Science in Its Place: Geographies of Scientific Knowledge (Chicago:
University of Chicago Press, 2003). For this type of analysis on glaciology specifically, see Diarmid A. Finnegan,
‘The Work of Ice: Glacial Theory and Scientific Culture in Early Victorian Edinburgh’, British Journal for the History
of Science 37, no. 1 (2004): 29–52, doi.org/10.1017/S0007087403005314.
5
Simone Turchetti, Simon Naylor, Katrina Dean and Martin Siegert, ‘On Thick Ice: Scientific
Internationalism and Antarctic Affairs, 1957–1980’, History and Technology 24, no. 4 (2008): 351–76, doi.org/
10.1080/07341510802357419; Peder Roberts, The European Antarctic: Science and Strategy in Scandinavia and the
British Empire (New York: Palgrave Macmillan, 2011).
6
W. Budd, ‘IAGP Meeting, Paris, May 1970. Brief Notes’, c. April–May 1970. B1387, 1986/576 Part 2,
NAA. On the historical divisions between North America and Europe within the discipline until the 1990s, see
W. Tad Pfeffer, The Opening of a New Landscape: Columbia Glacier at Mid-Retreat (Washington, DC: American
Geophysical Union, 2007), 33, note 12 and 36, note 18.
7
The historiography on glaciology and its various iterations and cognate disciplines is uneven in coverage.
Gordon Fogg treats it poorly in his history of Antarctic science, saying it is ‘a minor branch of physics’, if important
in Antarctica: G. E. Fogg, A History of Antarctic Science (Cambridge: Cambridge University Press, 1992), 274; on
Hans Ahlmann, an important mid-century glaciologist, see Sverker Sörlin, ‘Narratives and Counter-Narratives of
Climate Change: North Atlantic Glaciology and Meteorology, c.1930–1955’, Journal of Historical Geography 35
(2009): 237–55, doi.org/10.1016/j.jhg.2008.09.003; Sverker Sörlin, ‘The Global Warming That Did Not Happen:
Historicizing Glaciology and Climate Change’, in Nature’s End: History and the Environment, ed. Sverker Sorlin and
Paul Warde (Basingstoke: Palgrave Macmillan, 2009), 93–114; on the Norwegian–British–Swedish Expedition,
see Roberts, The European Antarctic; on traversing and seismic sounding during the International Geophysical
Year, see Dian Olson Belanger, Deep Freeze: The United States, the International Geophysical Year, and the Origins of
Antarctica’s Age of Science (Boulder, CO: University Press of Colorado, 2006) and Simon Naylor, Katrina Dean and
Martin Siegert, ‘The IGY and the Ice Sheet: Surveying Antarctica’, Journal of Historical Geography 34, no. 4 (2008):
574–95, doi.org/10.1016/j.jhg.2008.07.001; on Alaskan glaciers, see Pfeffer, The Opening of a New Landscape;
on the changes and continuities in engaging with the Antarctic ice sheet, see Alessandro Antonello, ‘Engaging
and Narrating the Antarctic Ice Sheet: The History of an Earthly Body’, Environmental History 22, no. 1 (2017):
77–100, doi.org/10.1093/envhis/emw070.
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regard, including the particular approach to aerial radio-echo sounding of Antarctica
in the 1960s and 1970s by the Scott Polar Research Institute of the University of
Cambridge, as well as the various state and military expeditions to Greenland during
the mid-twentieth century.8 By tracing the Australian experience of the Antarctic ice
sheet alongside other national and transnational traditions and lineages, this article
draws out the complex facets of the ice sheet’s coming into scientific knowledge and
environmental sensibilities.9
What emerges from the particular stories told here are the multiple, sometimes
competing, visions of the Antarctic ice sheet and the associated institutions and
individuals. Not simply one giant piece of ice, human interactions with the
Antarctic ice sheet have constituted it as regionally variable and particular, as a field
of national sovereignty and as a field of international cooperation, as a subject of
virtual modelling and of localised embodiment and territoriality. As knowledge
has grown over the decades, there have been fluctuations in visions of the ice
sheet, between an extreme environment to be endured (primarily bodily, but also
geopolitically) or as an intellectual and abstract environment to be understood and
mastered. The small body of Australian glaciologists have taken a particular route
through these ideas, searching for a delicate balance and mix of both individual,
national and institutional standing in relation to their disciplines and professions,
and in relation to Antarctic science and politics.

Inheritance
Australia has been a continent without glaciers for a long period of geological
time. The Australian empire, however, gained glaciers and a wedge of ice sheet in
1933, when the Commonwealth of Australia asserted a territorial claim to just over
40 per cent of the Antarctic continent, which it named the Australian Antarctic
Territory. The acquisition of this slice of the Antarctic ice sheet did not demand
glaciologists per se; yet, with other scientists, glaciologists would become important
agents of Australian sovereignty as well as conducting fundamental research. Between
1933 and the end of the Second World War, however, the Australian Government
sent no official expeditions to explore the newly claimed slice of Antarctica.
8
On the radio-echo sounding work developed by the Scott Polar Research Institute, see Simone Turchetti,
Katrina Dean, Simon Naylor and Martin Siegert, ‘Accidents and Opportunities: A History of the Radio EchoSounding of Antarctica, 1958–79’, British Journal of the History of Science 41, no. 3 (2008): 417–44, doi.org/10.1017/
S0007087408000903, and Katrina Dean Simon Naylor, Simone Turchetti and Martin Siegert, ‘Data in Antarctic
Science and Politics’, Social Studies of Science 38, no. 4 (2008): 571–604, doi.org/10.1177/0306312708090693;
on German, French, US and Danish efforts in Greenland, see Janet Martin-Nielsen, Eismitte in the Scientific
Imagination: Knowledge and Politics at the Center of Greenland (New York: Palgrave Macmillan, 2013).
9
There are several scientific reviews of Australia’s glaciological program by actors within it: William F. Budd, ‘The
Antarctic Ice Sheet’, in Australian Antarctic Science: The First 50 Years of Anare, ed. Harvey J. Marchant, Desmond J.
Lugg and Patrick G. Quilty (Kingston, Tasmania: Australian Antarctic Division, 2002), 309–90; Ian Allison, ‘Sea-Ice,
Ice Shelves and Icebergs’, in Australian Antarctic Science, ed. Marchant, Lugg and Quilty, 391–426.
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When the Australian Government resolved in the post-war years to send an official
expedition to Antarctica to demonstrate its sovereign intentions (neglected in the
context of economic depression and war), it did so with two inheritances germane to
glaciology and ice. Though parts of the Antarctic ice sheet had been seen or travelled
upon by 1945, it was still a great unknown. First stepped upon by humans in 1903,
there had only been limited work by a few expeditions—basic facts about its extent,
including its depth, were unknown. On top of this knowledge deficit, there were two
other inheritances. On the one hand was the nationalist and imperialist inheritance
stretching back into the late nineteenth century and embodied in the hero of the
Australian nation, Douglas Mawson. On the other hand, and rather fortuitously,
was a geographical and scientific inheritance from Germany (and Europe more
generally) embodied in Fritz Loewe.
Australians had become interested in Antarctica in the nineteenth century, when sealers
and whalers plied the Southern Ocean, and when major explorers came through its
ports, especially Hobart, Melbourne and Sydney.10 Australians also played a significant
part in the ‘Heroic Era’ of Antarctic exploration at the beginning of the twentieth
century, most notably in the figure of the geologist Douglas Mawson, who travelled
with Ernest Shackleton’s Nimrod expedition of 1907–09 and later led the Australasian
Antarctic Expedition between 1911 and 1914—but also included the geologist
Edgeworth David and the geographer, geomorphologist and geologist Griffith Taylor,
who had done much work on glacial geology during his time on Robert Scott’s Terra
Nova expedition, especially in the Dry Valleys during 1911.11 Though none were
glaciologists, each was interested in the effects of ice and water on landscapes.
Mawson was a particularly forceful advocate for a ‘permanent connection’ between
Australia and Antarctica, drawing on strands of nationalism, imperialism, economic
exploitation and scientific research to make his case. Indeed, Mawson was the leading
figure in securing a place in the Australian imagination for Antarctica, through his
own expeditionary exploits in the region, as well as through active lobbying of
government for funding of scientific research and expeditions. One outcome
of the cultivation of these interests and connections was that the Commonwealth
of Australia made a territorial claim in Antarctica in 1933. This claim covers the
region between 60° south latitude and the South Pole (90° south), and between 160°
10 R. W. Home, Sara Maroske, A. M. Lucas and P. J. Lucas, ‘Why Explore Antarctica?: Australian Discussions in
the 1880s’, Australian Journal of Politics and History 38, no. 3 (1992): 386–413, doi.org/10.1111/j.1467-8497.1992.
tb00682.x; Marie Kawaja and Tom Griffiths, ‘“Our Great Frozen Neighbour”: Australia and Antarctica before the
Treaty, 1880–1945’, in Australia and the Antarctic Treaty System: 50 Years of Influence, ed. Marcus Haward and Tom
Griffiths (Sydney: UNSW Press, 2011), 9–47.
11 Philip Ayres, Mawson: A Life (Melbourne: Miegunyah Press, 1999); David Branagan, T. W. Edgeworth David:
A Life: Geologist, Adventurer, Soldier and ‘Knight in the old brown hat’ (Canberra: National Library of Australia,
2005); Carolyn Strange and Alison Bashford, Griffith Taylor: Visionary, Environmentalist, Explorer (Canberra:
National Library of Australia, 2008); Adrian Howkins, ‘Taylor’s Valley: What the History of Antarctica’s “Heroic
Era” Can Contribute to Contemporary Ecological Research in the McMurdo Dry Valleys’, Environment and History
22, no. 1 (2016): 3–28, doi.org/10.3197/096734016X14497391602125.
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and 45° east longitudes—interrupted by the French territorial claim in Adélie Land
between 142° and 136° east—a vast stretch of land and ice that was breathtaking in
its presumptuousness, given that parts of its coastline and the bulk of the ice interior
had never been visited or seen by any Australian or British explorer.12
Though Australia made its territorial claim in 1933, in terms of international
law it did little to ‘perfect’ or uphold its rights until after the Second World War.
In the context of post-war national reconstruction and development, the national
government instituted the Australian National Antarctic Research Expeditions
(ANARE) and created an Antarctic Division in the Department of External Affairs;
it was based in Melbourne until the early 1980s.13 The initial tasks of ANARE were,
first, to effect the administration of Australia’s Antarctic possessions, which included
not only part of the continent but also the subantarctic Macquarie (south of
Tasmania) and Heard (in the south-east Indian Ocean) islands. The administration
and effective occupation of these territories was increasingly seen as necessary given
the fact that British territorial claims in Antarctica were contested, sometimes
physically and violently, by Argentina and Chile.14
The second major task of ANARE was to form and carry out a scientific program.
In part, this was also a tool of effective occupation. Despite its clear political and
diplomatic uses, the scientific program instituted was connected to existing Australian
research interests—notably in its concentration on meteorology and atmospheric
physics—as well as being run by scientists. The scientific program was developed
by Phillip Law, who was the Antarctic Division’s first scientific officer in 1947, and
soon after its director, leading it until 1966.15 The earliest scientific plans emphasised
meteorology (weather matters having been a central element in long-standing
ideas about Australian–Antarctic connections) and other geophysical sciences, like
ionospheric research (which had existing research programs in Australia). Because of
the sense that glaciology was not as economically promising or practically useful as
these other disciplines, it was not part of ANARE’s early plans.16
Phillip Law was conscious of glaciology, though it was not a pressing concern for
him. It seems that he had resolved by 1949 for a young University of Melbourne–
trained physicist, John Jelbart, to initiate glaciological research—Law thought all
he needed was a ‘good mathematician’ to fill the job, though Jelbart also seemed to

12 Marie Kawaja, ‘The Politics and Diplomacy of the Australian Antarctic, 1901–1945’ (PhD diss., The Australian
National University, 2010).
13 Generally, see Tim Bowden, The Silence Calling: Australians in Antarctica 1947–97 (St Leonards: Allen &
Unwin, 1997).
14 Klaus Dodds, Pink Ice: Britain and the South Atlantic Empire (London: I. B. Tauris, 2002); Adrian Howkins,
Frozen Empires: An Environmental History of the Antarctic Peninsula (New York: Oxford University Press, 2017).
15 Bowden, The Silence Calling.
16 ‘Appendix B. Programme of scientific work for the Australian Antarctic expedition’, Cabinet Submission
1275B, 15 April 1947. A2700, 1275B, NAA.
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fit the image of a young, adventurous, outdoorsy type favoured by Law.17 This may
have led to Jelbart’s joining the Norwegian–British–Swedish Antarctic Expedition
in 1950 to be exposed to Swedish-led glaciological research; sadly, Jelbart would
die on that expedition, forestalling the decisive initiation of glaciological research
in the early 1950s.18 Following this, even though Law proposed seismic sounding
to determine the ice sheet’s depth in the early 1950s, this research proposal did not
eventuate in the short term because of cost-cutting; it was classified as ‘long-term’
rather than immediately pressing, and it was thought that measurements could
be taken by non-specialists.19 It is worth noting that glaciology was still a small
discipline in other countries: the American glaciologist Dick Goldthwait could
report only 40 academics in the United States working on glaciology in 1956,
and worldwide membership of the British Glaciological Society (soon to be the
International Glaciological Society) was between 300 and 400 through the 1950s,
a number that included many geologists and geomorphologists.20
If Law had difficulties in launching the field research component of a glaciological
program, he was lucky in finding an institutional and intellectual home for glaciology
in Australia. Law had only to look to the meteorology department at the University
of Melbourne, and its leading figure, the meteorologist and glaciologist Loewe.
With Loewe, Law tapped into a different inheritance of scientific and geographical
research and a separate strand of early twentieth-century polar heroism.
Loewe was born in 1895 in Berlin, and his university training there was in
geography, with a good deal of meteorology.21 Following work with the Potsdam
Meteorological Observatory and the Prussian Meteorological Service, Loewe became
meteorologist on Alfred Wegener’s expedition to Greenland in 1930–31. Wegener
was among the leading German earth scientists of the era, and was the first scientist
to advance a significant theory of continental drift to explain the earth’s geological
and tectonic structures. Among Wegener’s plans for the 1930–31 expedition was
to occupy a scientific base at Eismitte in the middle of the Greenland ice sheet
over the winter—the first such mid-ice sheet occupation of its kind. Loewe, owing

17 Bowden, The Silence Calling.
18 Phillip Law, ‘Obituary: John Ellis Jelbart’, Polar Record 6, no. 45 (1953): 698–9; and ‘Minutes of meeting of
Physics Sub-Committee’ [of the Executive Planning Committee], 6 December 1950. A1838, 1495/3/4/1 Part 1,
NAA.
19 Appendix A, Cabinet submission, 13 January 1953. A1838, 1495/3/2/1/1/ Part 1, NAA; R. G. Casey, Letter
to R. G. Menzies, 20 January 1953. A1838, 1495/3/2/1/1/ Part 1, NAA; P. G. Law, ‘Future Operations of the
ANARE, 1959–1964’, Paper (58) 11. A1838, 1495/3/4/1 Part 4, NAA.
20 Janet Martin-Nielsen, ‘“An Orgy of Hypothesizing”: The Construction of Glaciological Knowledge in Cold
War America’, in Exploring Ice and Snow in the Cold War, ed. Christian Kehrt, Franziska Torma and Julia Herzberg
(New York and Oxford: Berghahn Books, forthcoming); Fae L. Korsmo, ‘Glaciology, the Arctic, and the US Military,
1945–58’, in New Spaces of Exploration: Geographies of Discovery in the Twentieth Century, ed. Simon Naylor and James
R. Ryan (London: I. B. Tauris, 2009); ‘Circulation of the Journal of Glaciology’, Ice no. 5 (January 1960).
21 For some sense of the scope of scientific education in Berlin before Loewe’s time, see Mott T. Greene, Alfred
Wegener: Science, Exploration, and the Theory of Continental Drift (Baltimore, MD: Johns Hopkins University Press,
2015), Chap. 3.
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to severe frostbite that led to the amputation of his toes, unexpectedly spent the
winter at Eismitte; Wegener died while returning to the coast.22 It was with Wegener
that Loewe became familiar with seismic sounding of ice depth in addition to his
meteorological expertise, as Wegener’s Greenland expedition was dispatched, in
part, to test that technique.23 Within two years of his return to Germany and with
the rise of the Nazis to government and their anti-Semitic policies, Loewe lost his
civil service position in 1933 and was arrested and jailed. Following an amnesty, he
left Germany in 1934 for a short-term position at the Scott Polar Research Institute,
where he worked until 1937. From there he was sponsored by Raymond Priestley,
Vice-Chancellor of the University of Melbourne and an Antarctic exploration
veteran, to join the university to initiate a meteorology program. At Melbourne, he
established the university’s meteorology department in 1939, the first of its kind in
Australia.24 He became a well-known figure in Melbourne, with the Argus describing
him in 1950 as ‘Melbourne’s No. 1 weather wizard’ and a ‘quiet philosopher’.25
Loewe was part of early ANARE work and institution-building. He travelled on
the unsuccessful voyage of the Wyatt Earp to Antarctica in 1947–48, and was
Australia’s official representative on the French Antarctic expeditions of 1949–50 and
1951–52—the published results of his fieldwork with the French expedition were
among the earliest substantial post-war contributions to the field.26 Yet, despite these
early efforts, glaciology, without an already established research group in Australia
and without an immediately compelling economic justification, remained in the
shadows of other disciplines, and the ice sheet in the shadow of other geophysical
phenomena. Even in 1960, Loewe could still comment on the seemingly marginal
position of glaciology.27
As a trained meteorologist, Loewe’s approach to the Antarctic ice sheet was partly
meteorological. In fact, he had already treated the Greenland ice sheet in the same
way in the 1930s.28 Loewe’s initial fieldwork in Antarctica aimed to measure the
snow accumulation and related wastage by evaporation, wind and iceberg calving
from the ice sheet. Like most other glaciological work at the time, Loewe was
concerned with amassing as much data as possible. He also ventured to suggest
a bigger picture, advancing one of the first estimates of the mass balance of the
22 See Martin-Nielsen, Eismitte, 20–38; David Thomas Murphy, German Exploration of the Polar World: A History,
1870–1940 (Lincoln, NE, and London: University of Nebraska Press, 2002), Chap. 4.
23 Greene, Alfred Wegener, Chaps 19 and 20.
24 Peter Schwerdtfeger, ‘Fritz Loewe—1896–1974’, Journal of Glaciology 14, no. 70 (1975): 191–3; Mark
Richmond, ‘Loewe, Fritz Philipp (1895–1974)’, in Australian Dictionary of Biography (Melbourne: Melbourne
University Press, 2000).
25 The Argus, 18 May 1950, 6.
26 F. Loewe, ‘Contributions to the Glaciology of the Antarctic’, Journal of Glaciology 2, no. 19 (1956): 657–65.
27 F. Loewe, Letter to K. Bullen, 31 October 1960. Loewe Collection Acc. 88/160, Box 52. University
of Melbourne Archives.
28 F. Loewe, ‘The Greenland Ice Cap as Seen by a Meteorologist’, Quarterly Journal of the Royal Meteorological
Society 62, no. 266 (1936): 359–77, doi.org/10.1002/qj.49706226601.
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ice sheet, which suggested it might be growing. In the process, he also engaged
with some of the broader glaciological concerns of the time, particularly noting the
global warming of the climate and the recession of glaciers.29 Though some basic
theoretical and conceptual constructs as well as data were emerging by the early
1950s, the Antarctic ice sheet remained a vast near-unknown entity.
Additionally, Loewe’s approach to meteorology and to the ice sheet was as
a geographer. While German geographical thought was somewhat in flux and
contested during Loewe’s university years, it was nevertheless a discipline insistent
on broadly understanding physical environments at local and regional scales—there
was some contest as to what place humans had in this picture.30 His 1946 description
of the ideal traits for Antarctic fieldwork might be read through this tradition:
‘scientific initiative, sound training of a not too specialised kind, interest in diverse
branches of science and the ability to recognise and tackle scientific problems as
they arise in the field’.31 His sentiments in 1960, shortly after his retirement, are
also illuminating: he voiced his ‘regret at the widening gap between geography and
meteorology’, that students were ignorant ‘about the features of the earth on which
they live and of which the atmosphere after all forms only a shell of insignificant
thickness’—and that young meteorologists should ‘look earthward and get a sound
knowledge of the solid earth, and of man as its inhabitant’. Loewe also expressed
the frustrations of older meteorologists, who had ‘become less and less familiar
with the sensual impressions of the atmosphere’, relying not on their senses, but
on ‘weather maps produced by ticking robots’. He went on to say ‘[t]here would
perhaps be a smaller number of “angry young men” in meteorology if they had to go
out in a blizzard and had to battle with the forces of nature before reducing them to
the soulless numbers of a code’.32
Loewe’s influence was limited by the small scale of the glaciological program in the
1950s. There was only one masters student—Malcolm Mellor—in the whole decade
to conduct a glaciological project, though his thesis on the subject of Antarctica’s
mass balance (a question of interest to Loewe) did manifest certain tropes and
narratives of individual travel to the ice sheet.33 Loewe’s ideas articulated an older
and passing approach to the polar ice sheets, one deeply embodied and local—that
the Antarctic ice sheet was a real site for singular effort in the field collecting data.34
29 F. Loewe, ‘Notes Concerning the Mass Budget of the Antarctic Inland Ice’, in Antarctic Meteorology: Proceedings
of the Symposium Held in Melbourne, February 1959 (New York: Pergamon, 1960), 361–69; The Argus, 18 May
1950, 6.
30 Gary S. Dunbar, ed., Modern Geography: An Encyclopaedic Survey (New York: Garland, 1991), 41–4.
31 F. Loewe, ‘Some Considerations Regarding an “International Polar Year” for the Southern Hemisphere’, May
1946. Loewe Collection Acc. 88/160, Box 50, University of Melbourne Archives.
32 F. Loewe, Meteorology in Retrospect (Melbourne: University of Melbourne, Meteorology Department, 1960).
33 Malcolm Mellor, ‘A Study of Factors Governing the Mass Economy of Antarctica’ (MSc diss., University
of Melbourne, 1959).
34 There are resonances here with Sörlin’s account of Ahlmann’s ‘microgeography of authority’: Sörlin, ‘The Global
Warming That Did Not Happen’.
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Successive generations would not, indeed could not, fully take up such an approach,
basically by virtue of the fact that it seemed so incommensurable with the size of the
ice sheet.

‘Late in the field’
Great field efforts during the 1950s—especially the seismic sounding program
during the International Geophysical Year (IGY) of 1957–58—meant that
knowledge of the Antarctic ice sheet in 1960 was significantly developed compared
to only a decade before. Much of this work was done by scientists from the United
States and the Soviet Union, who could marshal the significant (and expensive)
infrastructure and instruments to carry out such a demanding research program.
Glaciologists were beginning to appreciate the ice sheet’s great depths across its
spatial extent, and had discovered how it was depressing and resting upon bedrock
in places well below sea level. This new knowledge had been achieved through ‘big
science’ and varying degrees of international cooperation and planning.
While Loewe’s approach to the ice at this time seemed to valorise individualistic and
physical presence on the ice, his students and successors came to the ice in larger
groups, with the mindset of big science, both national and international. Loewe was
already well advanced in his career by the 1950s, and retired in 1959. From the mid1940s he taught increasing numbers of meteorological students, especially those
destined for the Bureau of Meteorology, which had its headquarters in Melbourne.
One student, Uwe Radok, however, became something of a protégé, especially in
matters of glaciological research.
Radok was born in Königsberg (Kaliningrad) in 1916, and after his initial studies
there became a student in 1934 at the Technische Hochschule in Munich, where
he studied mechanical engineering. He took a job as an engineering draughtsman
in Glasgow, but was interned at the beginning of the Second World War. He was
transferred to Australia in the Dunera and arrived for internment in September 1940.
He remained interned until 1942 when he was released and served in the Australian
army until 1944. He began corresponding with Loewe whilst interned in 1940 and
subsequently went to work with him in 1942 as part of his military duties. In 1950,
he was appointed lecturer in the Department of Meteorology at the University of
Melbourne, was promoted to senior lecturer in 1957 and became reader-in-charge
in 1961. A 1968 profile of Radok noted: ‘He arouses and maintains interest as much
by letter-writing as by rapid conversation and pungent comment’, as well as being
‘famous for his sartorial splendour’ while on field excursions, ‘best described as
“International War Surplus”, featuring an irregular camouflage design’.35
35
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Radok was the driving intellectual and programmatic force behind Australian
glaciology from 1960. Radok described Australia as being ‘late in the field’, yet he
was confident that Australians could do focused work to illuminate the glaciological
elements of ‘Antarctica as a whole’.36 Because Australian glaciology was charged, in
part, with maintaining Australian sovereignty, it claimed expansive horizons and
projects for its research. As Radok put it in 1963:
The regions of the three ANARE stations on the Antarctic continent exemplify the
full range of its features, from fast ice streams embedded in the unbroken continental
ice sheet (Wilkes) through mountain chains ringing a major ice shelf (Mawson)
to a de-glaciated oasis (Davis). The problems and opportunities facing Australian
glaciologists are therefore those of Antarctica as a whole.37

With Radok as one of their instructors, Australian students began to conduct more
extensive glaciological studies in Antarctica, though always on a scale commensurate
with Australia’s limited resources. They conducted traverses from Mawson,
Wilkes and Davis stations, taking seismic soundings, digging pits, boring holes,
measuring temperatures and analysing firn stratigraphy and structure (firn being the
intermediate stage in snow’s transformation into ice).38 Radok himself led micrometeorological investigations, studying the way snow drifted in several locations,
including at American stations. A particularly significant early investigation was
the multi-season field study of the Amery Ice Shelf between 1962 and 1965; a
small team camped upon the ice shelf during the summer seasons, and the results
by 1965–66 were the most extensive for any ice shelf at the time, and remained
so until the late 1970s.39 From 1964, Australian glaciologists also took advantage
of the small ice cap near Casey Station to advance basic glaciological work. The
Wilkes ice cap—officially known as Law Dome after 1970—was an ice sheet in
miniature, separated from the main East Antarctic ice sheet, and a useful microcosm
for studying ice dynamics in general—this work yielded strong published results
by the end of the decade.40 This Australian research contrasted, for example, with
American work in Greenland in the 1950s, which saw an ‘engineering approach’,
looking for ‘practical use of snow and ice’ in turning the Greenland ice sheet into a
military stage for continental defence during the Cold War.41
While this fieldwork advanced, the meteorology department at the University of
Melbourne pushed ahead in the use of a computer for both meteorological and
glaciological studies. In 1955–56, the University of Melbourne received a computer
36 U. Radok, ‘Glaciology in Australian Antarctica’, Amended Version, 13 May 1963. B1387, 1986/576 Part 1,
NAA.
37 U. Radok, ‘Glaciology in Australian Antarctica’, Amended Version, 13 May 1963. B1387, 1986/576 Part 1,
NAA.
38 See U. Radok, ‘Fieldwork Australia’, Ice, no. 15 (August 1964): 2.
39 Budd, ‘The Antarctic Ice Sheet’, 320–1.
40 Ibid., 322–5.
41 Martin-Nielsen, ‘“An Orgy of Hypothesizing”’.
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from the Commonwealth Science and Industrial Research Organisation (CSIRO)
and University of Sydney.42 That computer, CSIRAC, had been developed for the
radiophysics division of CSIRO, and was one of the earliest vacuum-tube storedprogram computers in the world. The meteorology department began using the
computer for weather forecasting. One of the earliest masters students to use
CSIRAC was Dick Jenssen, an avowed science fiction fan who had received ‘spotty
and inconsistent results’ in his third year of undergraduate studies and was not
expecting to be admitted to a masters program—suggesting, perhaps, that there
was not a great student demand to undertake research training in glaciology and
meteorology at the time. Jenssen, under Radok’s instruction, used CSIRAC to run
a barotropic model and make weather predictions.43 Jenssen went on to receive
a PhD; after spending three years as an assistant professor at the University of
Wisconsin, Madison, from 1963 to 1966, he returned to the meteorology department
at Melbourne.44 CSIRAC stopped operation in 1964, replaced by a more up-to-date
IBM, but certainly allowed for a certain view of the ice sheet and geophysical work
in general in the meteorology department.
Computer modelling, therefore, became one of the sources of energy for Australian
fieldwork. Drilling on the Law Dome and Amery Ice Shelf and the traverses would
pump much-needed empirical data into the early computer models of ice dynamics.
One of the glaciologists who so effectively used the computational power at the
department’s disposal—as well as being an excellent fieldworker at this time—was
Loewe and Radok’s student William (better known as Bill) Budd. Born in 1938 in
New South Wales, he received his science degree at the University of Sydney, majoring
in mathematics—there he had been a student of the world-renowned seismologist
Keith Bullen. Very soon after beginning a career as a high school teacher, he joined
the Australian Antarctic Division in 1960, and was the glaciologist at Wilkes Station
from late 1960 to early 1962. At the same time, he began postgraduate study with
Loewe and Radok. After completing his MSc degree, as well as taking part in
glaciological planning for ANARE, Budd returned to Antarctica as a glaciologist
at Mawson Station in 1964 and 1965. In 1968, he completed his PhD and was
appointed full-time to the Antarctic Division to lead its glaciological work, which
he did until 1979, at which point he was appointed the foundation professor of
meteorology at Melbourne. A short biography of him in 1976 described ‘the central
theme of his work’ as the question ‘[h]ow does a large ice mass behave in real space
and time?’45 Indeed, by the 1970s, Budd had established himself as one of the
world’s leading theoreticians and modellers of ice sheets.
42 Uwe Radok, Unimet—The Meteorology Department in the University of Melbourne (Melbourne: Meteorology
Section, School of Earth Sciences, University of Melbourne, 1993), 11.
43 Dick Jenssen, ‘My Life in SF Fandom’, Challenger: A Science Fiction Fanzine 2005–06.
44 Jenssen, ‘My Life in SF Fandom’.
45 ‘Bill Budd’, Ice no. 51 (1975): 10–11; ‘Seligman Crystal Award 1996. Dr William F. Budd’, Ice no. 111/112
(1996): 15–21.
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The work of Budd, Radok and Jenssen created a virtual whole ice sheet in the
Melbourne computer, and in the process truly cemented Melbourne’s place as
a leading glaciological centre. Though their work was published throughout
the decade, the significant articulation of it came in 1971, with the monograph
Derived Physical Characteristics of the Antarctic Ice Sheet. In that work they stated
their principal aim: to calculate ‘various unknown physical characteristics of the
Antarctic Ice Sheet as a whole, from the data available. These characteristics include
the temperature and velocity distributions, the age of the ice, the particle paths and
patterns of flow, and the state of balance’.46 It is clear that Radok had a high regard
for the computational and modelling work of his department; indeed, he stated that
these models would guide others to situate their fieldwork in particular ways.47
By around 1970 then, the glaciology program of the Melbourne meteorology
department and the Australian Antarctic Division (conjoined and overlapping
institutions, it must be remembered) had grown from small, if auspicious origins,
to become a premier centre of Antarctic glaciology in the world (though still
small, to be sure). As interpreters of the Antarctic ice sheet, Radok, Budd and their
colleagues were in possession of strategic sites in the field—the Amery Ice Shelf and
Law Dome—as well as the intellectually significant site of the computer-generated
model of the ‘derived’ or virtual ice sheet. If the fieldwork helped to instantiate
Australian sovereignty over the ice sheet, the derived, modelled ice sheet was perhaps
less conducive to Australian sovereignty, though important for Australian standing
and authority, both scientifically and politically.

Territoriality and internationalism
By the late 1960s, knowledge of the Antarctic ice sheet had advanced considerably.
Traverses, fieldwork, early computer work and theoretical and conceptual
developments were all fleshing out the contours of the ice sheet. But there were still
great gaps in knowledge.48 This period also marked a turning point in several areas.
Locally to Australia, ANARE glaciology became organisationally independent of
the Melbourne University meteorology department in 1970, though it remained
co-located for a time.49 At the international scale, from 1968, plans emerged
for a concerted glaciological program among the relevant Antarctic states. This
crystallised into the International Antarctic Glaciological Project (IAGP). These two
46 W. F. Budd, D. Jenssen, and U. Radok, Derived Physical Characteristics of the Antarctic Ice Sheet (ANARE
Interim Reports, vol. 120) (Melbourne: Antarctic Division, Department of Supply, 1971), xiv.
47 U. Radok, Letter to M. I. Homewood, 4 July 1969. B1387, 1986/576 Part 1, NAA.
48 Two great products of the mid-1960s articulated both the advances in knowledge and the gaps: C. R. Bentley,
R. L. Cameron, C. Bull, K. Kojima and A. J. Gow, Physical Characteristics of the Antarctic Ice Sheet, ed. Vivian C.
Bushnell, (Antarctic Map Folio Series, 2) (New York: American Geographical Society, 1964); and ‘Atlas Antarktiki’
[Vol. 1], Soviet Geography: Review and Translation 8, no. 5–6 (1967).
49 Radok, Unimet—The Meteorology Department in the University of Melbourne, 21.
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developments saw the ice sheet become the subject (in both a renewed and novel
sense) of territoriality and internationalism. The Australian program could make
the ice sheet meaningful as a body for nationalistic enterprise, at the same time as
the IAGP (with Australia a member) could internationalise, indeed globalise, the ice
sheet. And by straddling particular aspects of the sheet and its breadth, Australian
efforts within the IAGP authored the ice sheet and authorised Australian presence.
In September 1968, the Scientific Committee on Antarctic Research (SCAR) Working
Group on Glaciology and the International Association of Scientific Hydrology
Commission on Snow and Ice convened a major conference on Antarctic glaciology
at Dartmouth College in the United States, titled the International Symposium
on Antarctic Glaciological Exploration (ISAGE). With 125 glaciologists and
geophysicists present and 60 papers presented, the conference was perhaps the largest
such gathering to date. Although the great majority were Americans, the number of
glaciologists present spoke to the significant developments in the discipline, especially
for Antarctica, over the previous decade.50 The conference was a turning point. Radok
described it as ‘the first comprehensive review of our knowledge about the Antarctic
ice sheet and of techniques for its exploration’.51 There was also the thrill of incipient
and new research: there were reports on the ice-core drilling conducted at Byrd Station
(1966–68) and the beginnings of radio-echo sounding.
This conference also hosted planning meetings for future research. A year earlier,
scientists from France, the Soviet Union and the United States began discussing
joint glaciological work in East Antarctica, specifically in the region bordered,
generally, by the American McMurdo, the Soviet Vostok and the French Dumont
d’Urville stations. While the IGY traverses had been extensive in West Antarctica,
the East Antarctic Ice Sheet—by far the bulk of the whole Antarctic ice sheet—had
remained under-studied. The 1968 ISAGE conference saw these ideas form into
a concrete program to study the ice sheet between 90° and 160° east, with Britain
and Australia joining the effort—the program became known as the International
Antarctic Glaciological Project.52 In the French proposals for the IAGP, the program
was envisaged as a study of the ‘natural conditions prevailing on that continent,
which have an influence on the planetary scale’.53
By May 1969, the participating countries had agreed to a project outline. The aims
were ‘determining the glaciological regime and processes, and deducing some of the
history and future, of a sizeable part of the East Antarctic ice sheet’. It described

50 H. Hoinkes, ‘International Symposium on Antarctic Glaciological Exploration, 1968 (ISAGE)’, SCAR
Bulletin no. 34 (1970): 138–40.
51 U. Radok, ‘Report on Overseas Trip’, 14 October 1968. B1387, 1986/576 Part 1, NAA.
52 Hoinkes, ‘International Symposium on Antarctic Glaciological Exploration, 1968’, 140.
53 ‘French Proposal for a Scientific Program’, 9 April 1968. B1387, 1986/576 Part 1, NAA. Simone Turchetti
and colleagues have given some attention to the IAGP, particularly emphasising the logistical impetus and promise
of the program, and the centrality of US logistical prowess in the whole endeavour: Turchetti et al., ‘On Thick Ice’.
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the ice sheet as ‘a record of precipitation’, containing ‘unique information on the
terrestrial and extra-terrestrial environment; it also plays an important boundary
role for the atmospheric and oceanic circulations’. The project aimed:
to clarify the relationships among the size, shape and glaciological regime of the
ice sheet; to reconstruct various stages of its development, their causes, and their
effects on the atmosphere and the world ocean; to assess the relationships between
the ice sheet and changes in climatic conditions; to determine any changes in size
and regime taking place at the present time; and to trace events of human and natural
origin recorded in the ice.54

These questions would be addressed through several methods. First, the IAGP
envisaged an extensive traverse program, with a significant range of geodetic,
geophysical, seismological and other physical and chemical measurements. Second,
there would be an airborne radar (radio-echo) sounding program. Third, there
would be deep drilling and ice core studies. And finally, observations would be made
at the ice margins through aerial photography and ground studies.55 The program,
in short, combined both the demands of basic survey and observation that had been
a part of glaciological research from the beginning, with the new technologies and
approaches of radio-echo sounding and deep ice-core drilling. Later in the planning,
it became an explicit element of the IAGP that this data collection would be fed
into theoretical models (especially those developed by Radok, Budd and Jenssen in
Melbourne), and that the models could guide data collection efforts, to aid a greater
understanding of the ice sheet’s past and future and its processes.56
The advent of the IAGP was both a challenge to and confirmation of Australia’s
Antarctic position. With few resources, but significant intellectual inheritance
and power, the Australian Antarctic Division had fashioned a respectable,
indeed significant, glaciological program—it had clearly helped construct the
contemporary idea of the ice sheet. Radok, as SCAR representative rather than as
Australia’s representative, was invited to take part in the inaugural IAGP meeting
in early 1968; he described that invitation as ‘both a concession and a compliment
to Australia’s standing in Antarctic glaciology’.57 Radok wanted Australia to join
this effort. He saw it as ‘a unique opportunity for getting our program aligned with
the major new development in Antarctic research and for laying the basis of future
cooperation, with all the resulting logistic and other benefits. Nothing quite like it
will recur’.58 Radok saw a confident position for Australia in the IAGP because of its
54 ‘International Antarctic Glaciological Project’, SCAR Bulletin no 38 (1971): 830.
55 ‘Details of discussions held at the Institute Geographique National and the office of the Expeditions Polaires
Francaises, Paris, 27–29 May, 1969’. B1387, 1986/576 Part 1, NAA.
56 Charles R. Bentley, ‘International Antarctic Glaciological Project’, Antarctic Journal of the United States 7
(1972): 50. Paul Edwards gives close attention to the relationship of data and models for atmospheric and climate
sciences in A Vast Machine: Computer Models, Climate Data, and the Politics of Global Warming (Cambridge, MA:
MIT Press, 2010).
57 U. Radok, Letter to P. G. Law, 26 March 1968. B1387, 1986/576 Part 1, NAA.
58 U. Radok, Letter to D. F. Styles, 19 March 1968. B1387, 1986/576 Part 1, NAA.
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particular perspective on the ice sheet. In a letter to a senior Australian bureaucrat
he reflected that, while Australians were sometimes ‘overawed … by the logistic
resources of the American and Russian expeditions’, scientists in those and other
countries ‘have an obvious respect’ for the Australians, especially given that it was
the Australians who had the ‘mathematical equations’ that might very valuably show
‘the way to new meaningful measurements’.59
Yet others were not as welcoming as Radok. From a geopolitical perspective, an
Australian diplomat stated that ‘we ought to discourage the concentration of a major
international Antarctic scientific program in any limited area of Antarctica (especially
within our territory) unless there are sound scientific reasons to the contrary’. That
officer went on to suggest that any international scientific cooperation should be
‘carried out on continental basis so as to avoid an unbalanced emphasis on one area
(which in this case happens to be Australian Antarctica)’.60 In an internal Australian
meeting on IAGP proposals, that diplomat ‘noted that scientists are also political
animals, and that Russia and the United States have as a political aim the complete
internationalisation of Antarctica or, alternatively, the making of claims at the
expiration of the Treaty’.61 Some officials saw the IAGP plans as a slight, in that
these international scientists did not recognise the Antarctic ice sheet as a legitimate
site of Australian endeavour—or that Australian endeavour did not meaningfully
constitute the Antarctic ice sheet for others. In both the geopolitical and disciplinary
environments, the ice sheet was not an easy or frictionless site for projecting or
carrying Australia’s identity and aspirations for territorial occupation.
Whether a compliment or challenge to Australia’s glaciological standing, Australia
did join the IAGP officially soon after its inception. Luckily, the IAGP did not
demand a fundamental change of ANARE’s and the department’s plans, which
remained focused on existing areas of strength. The project would allow Australian
scientists and their government to manifest a certain territoriality of the ice sheet
within an international framework.62 In the first half of the 1970s, ANARE
concentrated its fieldwork on the ‘flowline’ between Casey and Vostok stations, and
on investigating the Wilkes Ice Cap—Vostok Station was also the site of Russian
ice-core drilling efforts with French analytical research, which, by the late 1980s,
had led to some of the earliest compelling evidence of the links between atmospheric
carbon dioxide levels and temperature. The flowline work concentrated on tracing
the paths of ice particles from the sites of their deposition high on the ice sheet to
their sites of calving and wastage. In the late 1970s, Australians also joined Soviet

59 U. Radok, Letter to M. I. Homewood, 4 July 1969. B1387, 1986/576 Part 1, NAA.
60 G. Coles, Telegram to M. I. Homewood, 22 April 1969. B1387, 1986/576 Part 1, NAA.
61 ‘Notes on discussion at meeting on A.N.A.R.E. glaciology. Held at 568 St. Kilda Road—24th April, 1969’.
B1387, 1986/576 Part 1, NAA.
62 In this assessment, I depart somewhat from the analysis of Turchetti et al., which argued that the promise
of logistical support was important for enrolling Australia into the IAGP. Turchetti et al., ‘On Thick Ice’.
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traverses between the coastal Mirny Station and Dome C (see Figure 1 for a general
outline of Australian traverse routes during the IAGP). The other participants also
proceeded with their own work. The airborne radio-echo sounding was particularly
active.63
Of Australia’s fieldwork, the multi-season traverse of the 2,000 m contour line is
noteworthy. Having successfully traversed inland to Vostok, from the 1974–75
season Australian glaciologists began planning a massive traverse effort across the
breadth of the ice sheet; in fact, the Australian glaciologists seemed to be the only
ones interested in providing this ‘cross-basin’ effort.64 The choice of the 2,000 m
contour line was mostly pragmatic. A traverse nearer the coast, along a lower
contour, would have had a more variable and difficult time, while the 2,000 m
contour was a good deal straighter and easier to navigate; in any case, the traverses
were never strictly only along that contour.65
Although there were five IAGP participating nations, only the Soviet Union had
a ground-traverse program as extensive as Australia’s. Indeed, the Australians
and Soviets joined forces on four major traverses during the program. Britain
and United States concentrated on airborne radio-echo sounding, and the French
concentrated their efforts drilling at Dome C. The traverses differed from radio-echo
sounding and drilling because they were designed to be repeated in the shorter term.
The markers laid down on the routes had to be remeasured to assess the movement
of the ice, whereas the drilling at Dome C was arguably one-off, and the radio-echo
sounding, though certainly repeatable, was intended, over the course of a few years,
to reveal the thickness of the whole ice sheet—culminating in a major cartographic
depiction. The Australians, and the Soviets to a different degree, valued, indeed
demanded for both scientific and territorial reasons, mobility and marking of the
ice sheet.

63 On the specific institutional pressures and incentives behind radio-echo sounding, see Dean et al., ‘Data in
Antarctic Science and Politics’, and Turchetti et al., ‘Accidents and Opportunities’.
64 Minutes of IAGP Council Meeting, 10 December 1979. B1387, 80/136 Part 2, NAA.
65 W. Budd, November 2015, personal communication.
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Figure 1: The general outline of completed and proposed traverse routes by the
Australian National Antarctic Research Expeditions (ANARE)—some in partnership
with international colleagues—for the International Antarctic Glaciological Project
(IAGP), along flowlines and the 2,000 m contour line
Source: N. W. Young, ‘International Antarctic Glaciological Project, Australian National Report 1985’,
7 August 1985. B1387, 85/333, National Archives of Australia.
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While the traverse efforts began in an internationalist spirit, by the 1980s, the
rhetorical emphases of the traverses morphed, as the ice sheet became more firmly
a site of nationalist and geopolitical contest, as well as increasingly a ‘global’ object.
In 1984, the ANARE glaciologist Neal Young described the traverse program as
‘the Division’s most visible and unique activity on the continent. It has a direct
application in expression of sovereignty as well as producing results used in glaciology
and other disciplines’.66 As well as the resurgent vision of a plane of sovereign contest
and assertion, the ice sheet was also enrolled as a resource-filled body into the main
exploitation narratives of the 1980s. In an article titled ‘Australia’s Interest in the
Antarctic Ice Sheet’ in 1986, Bill Budd enumerated ‘the unique assets of Antarctica’,
concentrating on the environmental and data resources contained in the ice sheet.67
The IAGP was initially planned for a (flexible) 10-year period, though it did extend
into the 1980s. In the early 1980s, it began to morph into other international
research efforts, including the World Climate Research Programme, suggesting
how the ice sheet was becoming a more global object connecting to questions of
climate.68 In 1985, with the IAGP mostly passed, Radok could write that Antarctica
could ‘even today’ be described as ‘terra incognita’.69 While he could confidently
state the basic contours of the ice sheet—drawn especially from the airborne radioecho sounding work—he could not make any great statements on the ice sheet’s
regime; though he could state that it was Australian traverse work, alongside Russian
counterparts, that had helped to provide answers to regime questions.

Conclusion: The tensions between
glaciological bodies
At least two major turning points for Australian glaciology in the late 1980s
and early 1990s mark an appropriate conclusion for this article’s story. First, the
Cooperative Research Centre for Antarctic and Southern Ocean Environments
(the Antarctic CRC) was established in Hobart in 1991, about 10 years after the
Australian Antarctic Division had moved to Hobart after many decades based
in Melbourne. With the CRC’s creation, Budd and other glaciologists moved to
Hobart to participate in the interdisciplinary work there.70 Second, the IAGP was
66 N. Young, Memorandum, 10 September 1984. B1387, 80/612, NAA.
67 Bill Budd, ‘Australia’s Interest in the Antarctic Ice Sheet’, Aurora: ANARE Club Journal 6, no. 2 (1986): 3–4.
It needs to be mentioned that at the beginning of the 1980s a new structure of scientific advice and government policy
was instituted for Australian Antarctic science. One of the early recommendations of the Antarctic Research Policy
Advisory Committee was to contract out glaciology work to the University of Melbourne as it was not a scientific
discipline that centrally advanced the investigation of living and mineral resources in the Australian Antarctic Territory.
68 See Deputy Director Research, Memorandum, 5 October 1981. B1387, 80/136 Part 2, NAA.
69 Uwe Radok, ‘The Antarctic Ice’, Scientific American 253, no. 2 (1985): 98.
70 See Cooperative Research Centre for Antarctica and the Southern Ocean, Southern Quest: A journey of discovery
for Australian Antarctic science (Hobart: Antarctic CRC, 2003).
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well and truly over, with Antarctic science entering a more globally focused and
interdisciplinary phase, in which Australian scientists were enthusiastic and leading
participants.71
The story of these mutual engagements of glaciological bodies—Australian-based
glaciologists and the Antarctic ice sheet—offers three tensions to consider as a way
forward for considering not only ice but other elements and materials of the global
environment. First, it is worth considering the variable centrality of the ice sheet in
this story. That is, the ice was sometimes a central object of concern and sometimes
it seemed little more than a stage for governmental or individual effort. Potentially
mineral-bearing rock and marine populations were often of more interest to the
Australian Government, though not of course to the glaciologists. The irony of this
tension, given that the Antarctic ice sheet is the largest body of ice on earth and
the feature that defines the Antarctic environment is, of course, notable. Second,
there is a tension of embodiment and abstraction, the view of the ice sheet from
a very specific, material place or from the enumerated and data-rich perspective
of the ‘ticking robots’ (as Loewe would put it), the computer models and their
equations. While the fieldwork heroics were often valorised professionally and in the
media—and therefore leading to a particular perspective on knowing the ice—more
abstract ways of seeing the ice were less valorised. And, finally, there is a tension
between a small or localised view of the ice sheet, and one of the whole ice sheet.
If, from a scientific perspective, both scales were (and are) needed, geopolitics has
often demanded control and expansiveness across the whole sheet.
Each of these tensions is suggestive for challenges in the present. Intellectual and
affective relationships with ice might become more important and simultaneously
more troublesome, given that continuing and accelerating global environmental
change means a diminished cryosphere. While computer models and forecasts are
demanded by policy-makers and scientific forecasters, the political will and energy
generated by affective relationships with place are difficult for sites where permanent
human settlement is difficult and historically sparse or non-existent. The Australian
experience of glaciology and the Antarctic ice sheet suggests stories and resources
that might be drawn upon, but also the challenges of constituting and living with
glaciological bodies.

71 For a representative articulation of this shift, see Richard Fifield, International Research in the Antarctic (Oxford:
Oxford University Press for the Scientific Committee on Antarctic Research and ICSU, 1987).
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Abstract
This article traces the little-studied development of Australian interest in iceberg
utilisation from the 1960s to the early 1990s. Fostered by Cold War global anxieties
about water availability, iceberg utilisation offered a means to overcome hydrological
limits to growth. Drawing on Patrick McCray’s characterisation of the ‘visioneer’, this
article examines the arguments that Australian scientists raised in support of iceberg
utilisation during the 1970s and 1980s. Focusing on Perth, Western Australia, as
a prospective destination for harvested Antarctic icebergs, Australian visioneers
appealed to settler narratives of heroic water engineering, and Antarctic exploration
and exploitation. Although their scheme for iceberg utilisation was unrealised, its study
reveals the particular circumstances that shaped the visioneers and their vision as well
as the circumstances that hindered their achievement.

Keywords: iceberg utilisation, environmental history, Antarctica, limits to growth,
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Dry continent dreaming
On a wet Saturday morning in early 1978, Australians woke to the news that
an iceberg was being towed into Sydney Harbour. Radio and television stations
announced this incredible sight and broadcast its progress towards the Opera House
as Sydneysiders flocked to witness the iceberg’s arrival. For months, newspapers had
reported that the iceberg cometh: Australian entrepreneur Dick Smith would captain
the voyage and he promised to carve the iceberg into ice-cubes (‘Dicksickles’), which
he would sell for 10 cents each. Just the previous year, Smith, an accomplished
aviator and businessman, had organised the first Australian sightseeing flights over
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Antarctica.1 As ‘Dickenberg One’ approached the harbour, however, the pouring
rain revealed that the ‘iceberg’ was in fact a pile of firefighting foam and shaving
cream: it was April Fool’s Day and Smith had played a practical joke on the nation.2
Smith’s prank paled in comparison to a stunt that had unfolded just six months
earlier. In October 1977, scientists had met at Iowa State University to discuss the
latest findings in the emerging field of ‘iceberg utilisation’.3 Eager to promote
the cause was conference co-sponsor Prince Mohammed al-Faisal of Saudi Arabia,
who flew an iceberg weighing more than two tonnes from the Portage Glacier field
near Anchorage, Alaska, to Ames, Iowa, for the occasion—a distance of nearly
6,000 km. One local couple, who brought with them plastic bags, a bucket and an
ice pick to the iceberg’s unveiling, told the New York Times that they ‘don’t know
what we’ll do with it—serve it in drinks, I guess. We’ll have a cocktail party’.4
While these stunts occupied the headlines, behind the scenes were researchers
studying the possibility of using Antarctic icebergs to supply water to cities in arid
and semi-arid climes. Even Smith himself had considered towing an iceberg to
Australia for such purposes, before pulling his prank instead.5 ‘Iceberg utilisation’
was a tantalising prospect for solving one of the world’s pressing problems: global
water shortages. The Club of Rome had earlier warned that the availability of fresh
water was a limit to growth that ‘will be reached long before the land limit becomes
apparent’.6 Bolstering this neo-Malthusian prediction were the widely reported
droughts in the Sahel and the Ukraine, and the failure of the Indian monsoon
during the early 1970s.
1 The author is grateful for the assistance of archivists at the Fenner Archives, Australian Academy of Science
(AAS); Iowa State University Special Collections and University Archives (ISU); National Archives of Australia (NAA
Adelaide, Canberra, Melbourne and Perth); State Records Office of Western Australia; and the Water Corporation
of Western Australia (WCWA). This article has benefited enormously from the generous participant feedback
at the conferences ‘Global Deserts: Environmental History in the Arid Lands’, University of Arizona, Tucson,
14–15 September 2015 (especially Gary Reger for his insightful commentary), and ‘Foreign Bodies, Intimate
Ecologies: Transformations in Environmental History’, Macquarie University, Sydney (especially Ian Tyrrell and
Tom Griffiths). Thanks also to Alessandro Antonello, Mark Carey, Dagomar Degroot, Andrea Gaynor, Michael
Christopher Low, Rafico Ruiz, history colleagues at Monash University, and the anonymous reviewers for their
advice and support. This research was funded by the Australian Research Council (DE160101125); the Alexander
von Humboldt Foundation; and the Rachel Carson Center for Environment and Society, Ludwig-Maximilian
University, Munich. Thomas Bauer, ‘Antarctic Scenic Overflights’, in Prospects for Polar Tourism, ed. John Snyder
and Bernard Stonehouse (Wallingford, Oxon.: CAB International, 2007), 190.
2
‘Fake Iceberg Towed into Sydney as Prank’, New York Times, 2 April 1978, 4; Richard Fidler, ‘Dick Smith
reveals how he became a successful businessman’, Conversations with Richard Fidler (Australian Broadcasting
Corporation, 12 April 2006), www.abc.net.au/local/stories/2006/04/12/1614826.htm, accessed 5 May 2017.
3 A. A. Husseiny, ed., Iceberg Utilization: Proceedings of the First International Conference and Workshops on Iceberg
Utilization for Fresh Water Production, Weather Modification and Other Applications, Held at Iowa State University,
Ames, Iowa, USA, October 2–6 1977 (New York: Pergamon, 1978).
4
Douglas E. Kneeland, ‘An Alaskan Iceberg Upstages a Saudi Prince at Conference in Iowa’, New York Times,
7 October 1977, 23.
5
A. E. Humphreys, Enquiries from the Press, 23 February 1977, 58. Antarctic Program Administration,
Advice, Economic Resources, Krill and Iceberg Utilisation for Fresh Water, 1976–1982. B1387, 81/70, NAA.
6 Donella H. Meadows, Dennis L. Meadows, Jørgen Randers and William W. Behrens III, The Limits to Growth:
A Report for the Club of Rome’s Project on the Predicament of Mankind (New York: Universe Books, 1972), 53.
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These anxieties were the focus of the 1977 United Nations Conference on Water
in Mar del Plata, Argentina, where fresh water was declared a ‘scarce asset’ that
demanded coordinated resource development and management.7 Among the
options discussed to increase water supplies were so-called ‘complex technologies’
and ‘non-conventional methods’, such as seawater desalination.8 By the late 1970s,
desalination was already well established in Kuwait, and Saudi Arabia was eager to
replicate its neighbour’s success.9 Leading this mission was the head of the Saudi
Saline Water Conversion Corporation, Prince Mohamed al-Faisal—that is, at least
until Antarctic icebergs beckoned.
The prospect of using icebergs to provide endless water supplies for the world’s
thirstiest regions had emerged in the decade after the Second World War. In a 1949
class at the Scripps Institution of Oceanography in California, the oceanographer
John Isaacs had speculated on the subject, and later expanded on his thinking in
the February 1956 issue of Science Digest.10 He suggested floating an Antarctic
iceberg along the Humboldt Current along the western coast of South America to
the coast of southern California, from where it could supply water to Los Angeles.11
The feasibility of such a scheme was confirmed in 1969, when two American
scientists, the glaciologist Willy Weeks and the geophysicist Bill Campbell, surprised
even themselves when they concluded that towing icebergs to arid lands was ‘within
the reach of existing technology’.12 They based their calculations on a large tabular
iceberg twice the size of the Great Pyramid of Giza, which was less likely to roll in
transit and more likely to be found near the Antarctic than the Arctic.13

7 United Nations, Report of the United Nations Conference, Mar del Plata, 14–25 March 1977 (New York: United
Nations, 1977), 95, 97. See Jeremy J. Schmidt, Water: Abundance, Scarcity, and Security in the Age of Humanity
(New York: NYU Press, 2017), 115–40.
8
United Nations, Report of the United Nations Conference, 36.
9
Farah Al-Nakib, Kuwait Transformed: A History of Oil and Urban Life (Palo Alto, CA: Stanford University
Press, 2016); Toby Craig Jones, Desert Kingdom: How Oil and Water Forged Modern Saudi Arabia (Cambridge, MA:
Harvard University Press, 2010); Masahiro Murakami, Managing Water for Peace in the Middle East: Alternative
Strategies (Tokyo: United Nations University Press, 1995), 115–20. Michael Low shows that the Saudi entanglement
of potable water supplies and oil reserves had its roots in the long nineteenth century, see Michael Christopher Low,
‘Ottoman Infrastructure of the Saudi Hydro-State: The Technopolitics of Pilgrimage and Potable Water in the
Hijaz’, Comparative Studies in Society and History 57, no. 4 (2015), doi.org/10.1017/S0010417515000407.
10 Daniel Behrman with John D. Isaacs, John Isaacs and His Oceans (Washington, DC: ICSU Press, 1992), 49;
Leonard Engel and the Editors of Time-Life Books, The Sea (New York: Time, 1961).
11 Jesse C. Burt, ‘Iceberg Water for California?’, Science Digest 39, no. 2 (1956): 1–4. See also Jesse C. Burt,
‘The Battle for the Bergs’, Natural History 65, no. 4 (1956): 186–91; Daniel Behrman and John D. Isaacs, John
Isaacs and His Oceans (Washington, DC: American Geophysical Union, 1992), 50–2.
12 Wilford J. Weeks and William J. Campbell, ‘Icebergs as a Freshwater Source: An Appraisal’, Journal
of Glaciology 12, no. 65 (1973): 207–33. For Weeks’ reflections on this research, see Wilford J. Weeks, interview by
Brian Shoemaker (17 April 2000), Byrd Polar Research Center Archival Program, Ohio State University, kb.osu.
edu/dspace/handle/1811/32165.
13 Weeks and Campbell, ‘Icebergs as a Freshwater Source’, 215. The dimensions of the hypothetical iceberg were
920 m (length) x 230 m (width) x 250 m (thickness).
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One of the two prospective ports on which Weeks and Campbell had based their
calculations was on the south-west coast of Australia. According to their research,
icebergs could be towed there from the Amery Ice Shelf with the assistance of
‘very favourable’ winds and currents, a distance of nearly 7,000 km across the
Southern Ocean.14 Following a report on southern California’s feasibility as
a destination, which had been sponsored by the National Science Foundation
and the Rand Corporation, researchers associated with the Australian Academy of
Science completed their own inquiry in 1976.15 Chaired by the South Australian
meteorologist Peter Schwerdtfeger, this investigation concurred with the earlier
findings and added the coast of South Australia as another ideal destination for
icebergs.16 Participants in this investigation, including Schwerdtfeger, were among
a small contingent of Australian scientists who attended al-Faisal’s Iowa conference
the following year. Schwerdtfeger would continue to espouse iceberg utilisation
for Australian cities over the subsequent two decades, undeterred by the relatively
subdued interest of Australian water managers.
This article traces the little-studied development of Australian interest in iceberg
utilisation from the 1960s to the early 1990s. In addition to the geopolitics and
natural resource anxieties of the Cold War era, the advocacy of iceberg harvesting
in Australia was informed and sustained by two national legends—one of heroic
water engineering schemes, and the other of Antarctic exploration and exploitation.
The first envisioned the application of science and technology to overcome the limits
that scarce water supplies posed to the nation’s economic development, while the
latter conjured feats of heroic endurance in hostile climes. Both legends valorised
grand schemes of human ingenuity that would dominate a wilful nature to sustain
the settler colonial project.17 Just as rivers might be turned inland and the deserts
made to bloom, so too might Antarctic icebergs be hauled north to water the capitals
of the driest states on the driest inhabited continent on earth. This settler water
dreaming was no match, however, for the dry reality of Australian water resource
management in an era of rising energy costs.

14 Weeks and Campbell, ‘Icebergs as a Freshwater Source’.
15 J. L. Hult and N. C. Ostrander, Antarctic Icebergs as a Global Fresh Water Resource (Santa Monica, CA: Rand,
1973).
16 Peter Schwerdtfeger, ‘Report of the Committee Investigating the Use of Icebergs as a Potential Source of Fresh
Water’, 18 May 1976. Possible Use of Antarctic Icebergs for Supply of Water. B1387, 91/478, NAA.
17 Mark Carey, M. Jackson, Alessandro Antonello and Jaclyn Rushing, ‘Glaciers, Gender, and Science: A Feminist
Glaciology Framework for Global Environmental Change Research’, Progress in Human Geography 40, no. 6 (2016),
doi.org/10.1177/0309132515623368.
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Cold War water dreaming
The possibility of iceberg utilisation was one of many post-war technological
imaginaries. The futurism and science fiction of the atomic age urged the exploration
and exploitation of new planetary frontiers such as the deep ocean and outer space.18
In the Cold War context, measuring, monitoring and manipulating the physical
environment at a global scale had the potential to fulfil both military and peaceful
ambitions.19 It was the latter to which men like al-Faisal, Smith and Schwerdtfeger
aspired—to enhance the availability of fresh water.20 For al-Faisal at least, iceberg
technology represented a means to achieve accelerated economic development for
his country, ‘to be equal with the rest of the world’.21 The Australian proponents
implicitly shared this Saudi sociotechnical imaginary: abundant water supplies
would facilitate the nation’s ongoing economic and population growth, and ensure
political and social stability in the wake of the turbulent 1970s.22
Vast water engineering schemes have long dominated sociotechnical imaginaries,
promising to unlock the potential of thirsty lands and peoples. In the first half of
the twentieth century, utopian engineers sought to redeem the seemingly deficient
colonial environments of southern and northern Africa.23 In the meantime,
hydroelectricity fuelled the superpower rivalry between the United States and
the Soviet Union, while dams would famously be the ‘temples of modernity’ in
Jawaharlal Nehru’s newly independent India.24 Australians too shared this appetite
for advancement by hydrological means, producing a pantheon of what the historian
Michael Cathcart describes as the ‘water dreamers’.25 Since the nineteenth century,
18 For an example of the influence of science fiction on scientific research, see Helen M. Rozwadowski, ‘Arthur
C. Clarke and the Limitations of the Ocean as a Frontier’, Environmental History 17, no. 3 (2012), doi.org/10.1093/
envhis/ems046.
19 Jacob Hamblin, Arming Mother Nature: The Birth of Catastrophic Environmentalism (New York: Oxford
University Press, 2013).
20 See Peter Schwerdtfeger, ‘On Icebergs and their Uses: A Report to the Australian Academy of Science’, Cold
Regions Science and Technology 1 (1979): 59–79.
21 Cited in Dana Adams Schmidt, ‘Can you lead an iceberg to the desert?’, Christian Science Monitor, 21 November
1975, 1, 11.
22 Sheila Jasanoff and Sang-Hyun Kim, ‘Containing the Atom: Sociotechnical Imaginaries and Nuclear Power in
the United States and South Korea’, Minerva 47, no. 2 (2009): 119–46; Sheila Jasanoff and Sang-Hyun Kim, eds,
Dreamscapes of Modernity: Sociotechnical Imaginaries and the Fabrication of Power (Chicago: University of Chicago
Press, 2015).
23 Meredith McKittrick, ‘An Empire of Rivers: The Scheme to Flood the Kalahari, 1919–1945’, Journal of
Southern African Studies 41, no. 3 (2015), doi.org/10.1080/03057070.2015.1025339; Philipp N. Lehmann,
‘Infinite Power to Change the World: Hydroelectricity and Engineered Climate Change in the Atlantropa Project’,
American Historical Review 121, no. 1 (2016), doi.org/10.1093/ahr/121.1.70.
24 See, for example, Paul Josephson, ‘War on Nature as Part of the Cold War: The Strategic and Ideological
Roots of Environmental Degradation in the Soviet Union’, and Richard Tucker, ‘Containing Communism by
Impounding Rivers: American Strategic Interests and the Global Spread of High Dams in the Early Cold War’, in
Environmental Histories of the Cold War, ed. J. R. McNeill and Corinna R. Unger (New York: Cambridge University
Press, 2010), 21–50 and 139–66.
25 Michael Cathcart, The Water Dreamers: The Remarkable History of Our Dry Continent (Melbourne: Text
Publishing, 2010).
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settler Australians have imagined ways to overcome the continent’s aridity, refusing
to yield their ambitions to its hydrological limits. Even hydro-imaginaries that have
not come to pass lurk in the national consciousness, waiting to bubble to the surface
when the next water crisis is declared.26
Although the ghosts of the water dreamers loomed large over the Australian iceberg
advocates, their focus on the urbanised south of the continent distinguished their
plan from most earlier and contemporary hydro-imaginaries. Here, water was not
intended to initiate development, as it was hoped in the tropical north or the arid
inland, but, instead, to sustain it.27 What also set them apart was the constellation
of Cold War concerns in which their ambitions were situated: where science and
technology were fused with business and politics to shape their projections of
a limitless future. Theirs was a venture that ‘require[d] risk-taking, not only from
the science and technology standpoint, but also as an entrepreneurial venture’, as
Guyford Stever, a former science advisor to presidents Richard Nixon and Gerald
Ford, and director of the US National Science Foundation, declared to the attendees
at Iowa State University.28 Such circumstances, the historian W. Patrick McCray
suggests, produced the ‘visioneer’, a hybrid character of ‘futurist, researcher, and
promoter’, whose ideas ‘may have seemed fantastical, [but] were not impossible’.
Importantly, visioneers were not recklessly speculative—they sought to realise their
visions within their own lifetimes. They would inhabit their imagined future.29
The Australian proponents of iceberg utilisation embodied these characteristics of
McCray’s ‘visioneers’. As a consequence of their seemingly far-fetched scheme, they
struggled to reconcile their desire for publicity and commercialisation with the need
to uphold the scientific credibility of the project for state and peer support. Although
these tensions, combined with economic and environmental forces, conspired to
thwart their scheme to ensure limitless water supplies for southern Australia, such
unrealised visions or ‘failed projects’ warrant closer historical inspection. Their study
can reveal the particular circumstances that shaped the visioneers and their vision,
as well as the circumstances that hindered their achievement.30 The ‘visioneers’ of
iceberg utilisation were a product of local and global anxieties about the availability
of freshwater supplies that forecast a grim future of scarcity—a future they believed
could be avoided.

26 Tim Sherratt and Tom Griffiths, ‘What if the Northern Rivers had been Turned Inland?’, in What If? Australian
History as it Might Have Been, ed. Stuart Macintyre and Sean Scalmer (Carlton, Vic.: Melbourne University Press,
2006), 234–54.
27 See Libby Robin, How a Continent Created a Nation (Sydney: UNSW Press, 2007), 123–51.
28 H. Guyford Stever, ‘New Patterns of Cooperation in International Science and Technology’, in Iceberg
Utilization, ed. Hussieny, 2.
29 W. Patrick McCray, The Visioneers: How a Group of Elite Scientists Pursued Space Colonies (Princeton, NJ:
Princeton University Press, 2013), 14, 17.
30 Manu Goswami, ‘Imaginary Futures and Colonial Internationalisms’, American Historical Review 115, no. 5
(2012), doi.org/10.1093/ahr/117.5.1461; McCray, The Visioneers, 18.
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Iceberg imperialism
South-western Australia had already been flagged as a location that could benefit from
iceberg utilisation several years before the feasibility study by Weeks and Campbell.
In 1965, the private Western Australian Corporation had approached the Australian
Antarctic Division regarding the possibility of hauling an iceberg to the west of
the Great Australian Bight.31 An iceberg could provide water supplies for a stretch
of land that the New York–based syndicate sought to develop—nearly 2 million
hectares of semi-arid sandplain stretching along the south coast from Norseman to
within 80 km of the South Australian border.32 Although the syndicate’s vision did
not eventuate, its ambitions appealed to a conservative government that promoted
rapid agricultural development through the clearing of ‘a million acres a year’ in
the state’s wheatbelt.33A decade later and further north, a spell of dry years was
taking its toll on the suburbs of Perth, which had undergone rapid growth since
the mid-1960s. The city’s rising population prompted the Western Australian state
government to consider how it would ensure sufficient water supplies to sustain the
mining boom. Projections produced in 1973 of the region’s water demand in the
early twenty-first century alarmed the Metropolitan Water Board and the Public
Works Department, as figures suggested demand would exceed available supplies
by the mid-1980s. The danger of demand soon exceeding supplies drove many of
the investigations into alternative water sources for the city during the mid-1970s,
such as exploiting groundwater reserves and piping water from the north-west
of the state.34

31 T. F. C. Lawrence to H. C. Webster, ‘Icebergs as a Source of Fresh Water’, 6 July 1971. Possible Use of Antarctic
Icebergs for Supply of Water. B1387, 91/478, NAA.
32 Athol Thomas, ‘The Cabinet Flies to Wombat Land’, Canberra Times, 20 March 1967, 2. The Western
Australian Corporation was registered in New York in February 1965, and added ‘Development’ to its title later
that year.
33 In addition to its plans for the south coast of Western Australia, the syndicate proposed developing commercial
buildings and railways in the state’s capital, Perth. The corporation folded in 1982, by which time it was registered
as the Technical Projects Corporation. See New York State Department of State, Division of Corporations Entity
information (8 February 2017), appext20.dos.ny.gov/corp_public/corpsearch.entity_search_entry; T. F. C. Lawrence
to H. C. Webster, ‘Icebergs as a Source of Fresh Water’, 6 July 1971. Possible Use of Antarctic Icebergs for Supply
of Water. B1387, 91/478, NAA; Western Australian Development Corporation, Skidmore, Owings & Merrill, and
Peet & Co., Perth World Trade Centre (Perth: Western Australian Development Corporation, 1967); and Western
Australian Development Corporation and J. O. Clough & Son, Final Proposal for Perth Railway Development Project
(Perth: Western Australian Development Corporation, 1968). For an insight into the ecological and social impacts
of the state government’s agricultural development policies, see Quentin Beresford, Hugo Bekle, Harry Phillips
and Jane Mulcock, The Salinity Crisis: Landscapes, Communities and Politics (Crawley: UWA Publishing, 2001);
Andrea Gaynor, ‘Looking Forward, Looking Back: Towards an Environmental History of Salinity and Erosion in
the Eastern Wheatbelt of Western Australia’, in Country: Visions of Land and People in Western Australia, ed. Andrea
Gaynor, Anna Haebich and Mathew Trinca (Perth: WA Museum, 2002), 105–24; Ruth A. Morgan, Running Out?
Water in Western Australia (Crawley: UWA Publishing, 2015), 71–96.
34 Morgan, Running Out?, 106–8.
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Similar problems were forecast to affect the South Australian capital, Adelaide.
In 1972 the state government’s Committee on the Environment warned that
growing demand for water would exhaust available supplies by the end of the
century. This prediction encouraged Schwerdtfeger, newly appointed Foundation
Professor of Meteorology at the state’s Flinders University, to form a committee
to undertake an Australian inquiry into iceberg utilisation under the auspices
of the Australian Academy of Science.35 Schwerdtfeger, who had undertaken his
doctoral research on sea ice physics in Canada, assembled a team of local experts
to work on the problem. From the outset, the project raised eyebrows within the
Academy; its Secretary (Physical Sciences) defended the committee in a letter to
a colleague: ‘The Academy Council has been assured that the project is scientifically
respectable’.36 The Adelaide zoologist W. P. ‘Buddy’ Rogers, who was described as
having ‘fathered the project’, downplayed his colleagues’ incredulity in a letter to
a federal parliamentarian: ‘imaginative schemes of this sort always stimulate the
most conservative opposition’.37
In addition to the matter of scientific credibility, Schwerdtfeger’s committee faced
the issue of attracting the interest of the federal government. Even before his
committee had formed, the Australian Water Resources Council had declined to
contribute to the Rand Corporation’s research because it deemed their proposal
was unlikely ‘to produce a viable scheme’.38 The Federal Department of Science
also expressed its misgivings after local reports of the Weeks and Campbell study
had prompted inquiries from the public about iceberg utilisation in the Northern
Territory.39 One public servant dismissed the prospect as a ‘pet theory’ of Weeks,
who was apparently ‘up to his old tricks again’.40 Not surprisingly, Rogers’ entreaty
to his federal representative for Commonwealth support was rejected on the grounds
that a ‘real demand for additional water should be demonstrated by the authorities
concerned before any major effort is put into detailed feasibility studies’.41

35 Peter Schwerdtfeger, Southern Ocean Studies Relating to Icebergs (Adelaide: Flinders Institute for Atmospheric
and Marine Sciences, 1981), 1. The committee members were Schwerdtfeger (chair), W. F. ‘Bill’ Budd, T. Chapman,
J. Job, A. McEwan, T. K. Spillane and E. Tuck. See Peter Schwerdtfeger, ‘Report of the Committee Investigating the
Use of Icebergs as a Potential Source of Fresh Water’, 18 May 1976. Possible Use of Antarctic Icebergs for Supply
of Water B1387, 91/478, NAA.
36 E. S. Barnes to K. L. Sutherland, 25 July 1974. Iceberg Project, Nov. 1973–Nov. 1977. John Robert Philip
Collection, AAS.
37 W. Rogers to R. Jacobi, 30 July 1974. Possible Use of Antarctic Icebergs for Supply of Water B1387, 91/478,
NAA; O. Frankel to A. F. McIntyre, 17 January 1974. Iceberg Project, Nov. 1973–Nov. 1977. John Robert Philip
Collection, AAS.
38 R. J. Richards to N. C. Ostrander, 3 December 1971. Possible Use of Antarctic Icebergs for Supply of Water.
B1387, 91/478, NAA.
39 B. Wright to W. Morrison, 5 November 1973 and 16 October 1974. Possible Use of Antarctic Icebergs for
Supply of Water. B1387, 91/478, NAA.
40 Memorandum, 6 June 1973. Possible Use of Antarctic Icebergs for Supply of Water. B1387, 91/478, NAA.
41 A. F. Rainbird to W. Morrison, 7 August 1974. Possible Use of Antarctic Icebergs for Supply of Water. B1387,
91/478, NAA.
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The Academy’s committee persevered regardless.42 In his final report on the
investigation, Schwerdtfeger explained the nature of iceberg dynamics, and
recommended that further research should advance beyond theoretical work to
‘laboratory and field experimental studies, the latter involving actual icebergs’.43
Despite Schwerdtfeger’s confidence that an ‘Iceberg Instrumentation Program’ could
proceed with the assistance of the Australian Antarctic Division, the Commonwealth
Scientific and Industrial Research Organisation (CSIRO) Division of Fisheries and
Oceanography and the CSIRO Division of Atmospheric Physics, the Academy was
reluctant to support the project further.44
Six months after Schwerdtfeger recommended the disbanding of the committee in
early 1977, he led a small group of Australian scientists to Iowa at the invitation
and expense of the conference organisers. Among them were the glaciologist Bill
Budd and the chemical engineering student Jonathan Job, who had both served on
Schwerdtfeger’s committee, as well as the physicist Vin Morgan, Budd’s colleague in
the Australian Antarctic Division, and Don Miles of Western Australia, a self-described
‘generalist’. They joined a group of more than 100 attendees, many of whom were
associated with the US military–industrial–academic complex, including researchers
from the Jet Propulsion Laboratory, Tetra Tech International, the Lawrence Berkeley
Laboratory, the US Army Cold Regions Research and Engineering Laboratory, and
the Naval Weapon Centre.45 After all, iceberg utilisation was not only a possible
means to supplement water supplies, it might also facilitate weather and climate
control for civil and martial purposes.46
On his return to Australia, Morgan reported to his superiors in the Antarctic
Division. He wrote: ‘The final feeling seemed to be that iceberg transporting was
worthwhile pursuing but that there was a lot of work to be done before any ice
would be delivered’.47 In addition, he assured his supervisors that iceberg utilisation
would not contravene the terms of the Antarctic Treaty, which he noted, ‘specifically
excludes the high seas from its provisions and … makes no mention of resource
exploitation’.48 Contemporary legal scholarship was more cautious than Morgan’s
42 P. Schwerdtfeger, 18 May 1976. ‘Possible Use of Antarctic Icebergs for Supply of Water’. B1387, 91/478, NAA.
43 Schwerdtfeger, ‘Possible Use of Antarctic Icebergs for Supply of Water’.
44 CSIRO is the Commonwealth Scientific and Industrial Research Organisation. It was formed in 1949.
45 ‘List of Participants’, in Iceberg Utilization, ed. Husseiny, 74–5; Stuart W. Leslie, The Cold War and American
Science: The Military–Industrial–Academic Complex at MIT and Stanford (New York: Columbia University Press,
1993).
46 See R. W. Home, ‘Rainmaking in CSIRO: The Science and Politics of Climate Modification’, in A Change in
the Weather: Climate and Culture in Australia, ed. Tim Sherratt, Tom Griffiths and Libby Robin (Canberra: National
Museum of Australia Press, 2005), 66–79; James R. Fleming, Fixing the Sky: The Checkered History of Weather
and Climate Control (New York: Columbia University Press, 2010); Hamblin, Arming Mother Nature; Kristine C.
Harper, Make it Rain: State Control of the Atmosphere in Twentieth-Century America (Chicago: University of Chicago
Press, 2017).
47 V. Morgan, ‘Attachment A, “First International Conference on Iceberg Utilization for Freshwater Production,
Weather Modification, and Other Applications, Ames, Iowa, 2–6 October, 1977”’, April 1978. B1387, 81/70, NAA.
48 Morgan, ‘Attachment A’.
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assessment, whereby the property rights pertaining to icebergs were largely uncertain
under the Antarctic Treaty as well as the 1958 Convention on the High Seas and the
1958 Territorial Sea Convention.49 To his note on the legality of iceberg utilisation,
Morgan added: ‘The general thought was that there are plenty of icebergs freely
floating off the coast of Antarctica and that these would be available as are fish in
the sea to anyone wanting to collect some’.50 Although Morgan conceded that this
perception was simplistic, his report suggests that the vision for iceberg utilisation
had reconfigured its subject from a dangerous hindrance to a natural resource that
would otherwise be wasted.
The ‘freely floating’ icebergs to which Morgan referred were more problematic than
his report suggested. For the North Atlantic in particular, icebergs were a terrifying
reality of the high seas, even in the late 1950s, as the demise of the 2,875-ton Danish
passenger-freighter Hans Hedtoft attested.51 In the Southern Ocean, meanwhile,
Australia’s polar vessels (the Thala Dan and Nella Dan) were regularly trapped in the
belt of pack ice that surrounds the Antarctic. Harnessing icebergs, however, could
turn the tables on this maritime foe. In the context of neo-Malthusian predictions
of resource scarcity, it would be entirely logical to do so. Reflecting on this period
in the 1980s, Stephen J. Pyne observed: ‘What seemed technologically remote now
seems plausible, and what appeared to be hopelessly expensive and unnecessary now
appears potentially valuable and perhaps essential to national interests’.52 In the case
of water shortages, Rand researchers John Hult and Neill Ostrander estimated in
1973 that more than a trillion cubic metres of Antarctic icebergs—a volume that
is 2,000 times the size of Sydney Harbour—could be harvested annually without
‘depletion or environmental damage’. This amount, they suggested, would ‘satisfy
the needs of an urban population of 4 to 6 billion people at 200 to 300 m3 of water
per capita per year. This the current standard rate of consumption in the urban areas
of the US Pacific Southwest’.53 Moreover, as Weeks and Campbell had earlier noted,
the ‘best aspect of the [iceberg towing] scheme is that its principal resource, the
icebergs, are currently being completely wasted as regards man’s needs’.54

49 See, for example, Thomas R. Lundquist, ‘The Iceberg Cometh: International Law Relating to Antarctic Iceberg
Exploitation’, Natural Resources Journal 17 (1977): 1–41; Curt Epperson, ‘International Legal Issues Regarding
Towing of Icebergs and Environmental Effects of Iceberg Exploitation’, in Law of the Sea: Neglected Issues, ed. John
King Gamble (Manoa: Law of the Sea Institute, University of Hawai‘i, 1979), 209–39; Donald Rothwell, The Polar
Regions and the Development of International Law (Melbourne: Cambridge University Press, 1996).
50 Morgan, ‘Attachment A’.
51 Simon Haykin, Edward O. Lewis, R. Keith Raney and James R. Rossiter, Remote Sensing of Sea Ice and Icebergs
(New York: John Wiley & Sons, 1994), 43.
52 Stephen J. Pyne, The Ice (London: Weidenfeld & Nicolson, 1986), 353.
53 Hult and Ostrander, 8–9. More recent estimates suggest that Antarctic glaciers shed more than 2.6 billion m³ of
ice into the ocean each year, which is equivalent to about two-thirds of the world’s annual freshwater consumption.
See Mariana Gosnell, Ice: The Nature, the History, and the Uses of this Astonishing Substance (New York: Alfred A.
Knopf, 2005), 168.
54 Weeks and Campbell, 231.
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The potential failure to take advantage of icebergs resonated with a settler Australian
antipathy toward nature’s ‘waste’ of water.55 Since the foundation of New South Wales
in 1788, the boom and bust of the continent’s rainfall had proven a significant barrier
to the development of colonial agriculture.56 To insure against lean years, a shared
vision among the water dreamers emerged, a vision of water conservation. On the
eve of Federation in 1901, for instance, poets and artists imagined the damming of
floodwaters so that irrigated pastures could withstand drought’s inevitable return.57
Others saw enormous potential in the continent’s tropical rivers to water the arid
inland—lest their waters flow, wasted, into the sea.58 Irrigated agriculture was also
at the heart of Weeks and Campbell’s vision: ‘there, the water after being utilised for
irrigation, eventually returns to the sea. The end result is the same, only the path is
different’.59 Moreover, a single iceberg could irrigate ‘roughly four times the amount
[of land] provided by the Snowy Mountains Project’, the beacon of Australia’s postwar reconstruction effort.60
The concerns of water dreamers and iceberg visioneers about nature’s ‘waste’
perpetuated a longer imperial concern with the ‘improvement’ of colonial
environments. Only imperial rule would ensure that a territory’s resources were
not ‘squandered’ by either under-exploitation or over-exploitation.61 Such logic
prevailed under the Antarctic Treaty System. The Antarctic Treaty, which Australia
had ratified as one of the original 12 signatories in 1959, had enshrined a system
that preserved what the historian Adrian Howkins describes as the ‘frozen relics of
Antarctic imperialism’. These relics—the sovereignty claims of the first half of the
twentieth century—could be thawed should ‘economically exploitable minerals’ be

55 Heather Goodall, ‘“The River Runs Backward”’, in Words for Country: Landscape and Language in Australia, ed.
Tim Bonyhady and Tom Griffiths (Sydney: UNSW Press, 2002), 30–51. Similar arguments for development and
extraction have appeared in other contexts. For example, the Soviet Union argued in the 1970s that the harvesting
of krill in the Southern Ocean would avoid wasting this marine resource. See Alessandro Antonello, ‘Protecting
the Southern Ocean Ecosystem: The Environmental Protection Agenda of Antarctic Diplomacy and Science’,
in International Organizations and Environmental Protection: Conservation and Globalization in the Twentieth
Century, ed. Wolfram Kaiser and Jan-Henrik Meyer (New York and Oxford: Berghahn, 2016), 283.
56 Don Garden, Droughts, Floods and Cyclones: El Niños that Shaped our Colonial Past (Melbourne: Australian
Scholarly Publishing, 2009); Libby Robin, Robert Heinsohn and Leo Joseph, eds, Boom and Bust: Bird Stories for a
Dry Country (Collingwood, Vic.: CSIRO Publishing, 2009).
57 Tim Bonyhady, The Colonial Earth (Carlton, Vic.: Miegunyah Press, 2000), 282–3; Tom Griffiths, ‘The
Outside Country’, in Words for Country: Landscape and Language in Australia, ed. Tim Bonyhady and Tom Griffiths
(Sydney: UNSW Press, 2002), 225; Emily O’Gorman, Flood Country: An Environmental History of the Murray–
Darling Basin (Collingwood, Vic.: CSIRO Publishing, 2012), 6.
58 Sherratt and Griffiths, 238; Cathcart, The Water Dreamers, 233.
59 Weeks and Campbell, 231.
60 Weeks and Campbell, 231; Cathcart, The Water Dreamers, 238–41. See also Stuart Macintyre, Australia’s
Boldest Experiment: War and Reconstruction in the 1940s (Sydney: NewSouth, 2015).
61 Richard H. Drayton, Nature’s Government: Science, Imperial Britain, and the ‘Improvement’ of the World
(New Haven, CT: Yale University Press, 2000).
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found.62 Despite Morgan’s confidence in the unfettered access to Antarctic icebergs
on the high seas, Pyne in the late 1980s was less certain. He argued ‘no claimant
nation will allow ice to be removed without recognition of sovereignty, while
no nonclaimant nation is likely to submit to extortion on the basis of territorial
claims that it has never recognised as legitimate’.63 Nevertheless, if Australia’s claims
could be negotiated, water, that cursed limit on the nation’s development, could
be extracted from its southern neighbour through the dynamics of ‘neo-ecological
imperialism’. Such a regime, the historian Gregory Cushman argues, is the only
alternative for colonising societies that choose neither to leave their territory and
colonise new environments, nor to learn to live within their territory’s ecological
limits.64 Unlike the morally compromised phosphate imperialism under way in the
Pacific, its absence of indigenous peoples made Antarctica the ‘ideal settler colony’
for a program of Australian water resource extraction to sustain its own settler
colonial project.65

Western Australian water dreaming
Schwerdtfeger, meanwhile, had returned to Australia with renewed commitment
and singled out Western Australia for particular attention. A month after the Iowa
conference, the CSIRO state committee invited him to attend their December
meeting in Perth, thus initiating a flurry of local interest in the prospect of iceberg
utilisation.66 ‘Big WA Role Seen in Iceberg Use’, announced one headline, while
another article reported ‘[a]n iceberg could provide enough water for WA for a year.

62 Adrian Howkins, ‘Appropriating Space: Antarctic Imperialism and the Mentality of Settler Colonialism’,
in Making Settler Colonial Space: Perspectives on Race, Place and Identity, ed. Tracey Banivanua Mar and Penelope
Edmonds (Basingstoke: Palgrave, 2010), 35–6. Pyne notes the contradiction of the imperial overtures towards
Antarctica, which continued despite the post-war decolonising efforts of European empires under way in Africa,
Asia and South America. See Pyne, The Ice, 319–22.
63 Pyne, The Ice, 356.
64 Gregory T. Cushman, Guano and the Opening of the Pacific World: A Global Ecological History (New York:
Cambridge University Press, 2013), 76–8.
65 See Katerina Teaiwa, ‘Ruining Pacific Islands: Australia’s Phosphate Imperialism’, Australian Historical Studies
46, no. 3 (2015), doi.org/10.1080/1031461X.2015.1082609; Howkins, ‘Appropriating Space’, 38. For further
insights into settler Australia’s imperial relationship with Antarctica, see Christy Collis and Quentin Stevens, ‘Cold
Colonies: Antarctic Spatialities at Mawson and McMurdo Stations’, Cultural Geographies 14, no. 2 (2007): 234–
54; Christy Collis, ‘Mawson and Mirnyy Stations: The Spatiality of the Australian Antarctic Territory, 1954–61’,
Australian Geographer 38, no. 2 (2007): 215–31; Christy Collis, ‘Mawson’s Hut: Emptying Post-Colonial Antarctica’,
Journal of Australian Studies 22, no. 63 (1999): 22–9; Christy Collis, ‘The Proclamation Island Moment: Making
Antarctica Australia’, Law Text Culture 8 (2004): 39–56; Tom Griffiths, Slicing the Silence: Voyaging to Antarctica
(Sydney: UNSW Press, 2007); Brigid Hains, ‘Mawson of the Antarctic, Flynn of the Inland: Progressive Heroes on
Australia’s Ecological Frontiers’, in Ecology and Empire: Environmental History of Settler Societies, ed. Tom Griffiths
and Libby Robin (Seattle, WA: University of Washington Press, 1997), 154–68; Brigid Hains, The Ice and the
Inland: Mawson, Flynn and the Myth of the Frontier (Melbourne: Melbourne University Press, 2002).
66 J. Brophy to P. Schwerdtfeger, 10 November 1977. Iceberg Utilization—Transport. K637, 40, NAA.
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It could also provide energy worth five times the value of the water’.67 The lone
Western Australian delegate at the Iowa conference, Don Miles, told a reporter
that iceberg harvesting ‘could be the early 21st century’s C.Y. O’Connor scheme—
something that sounds crazy, but may just prove the scoffers and critics wrong’.68
Raising the spectre of O’Connor’s ghost drew Schwerdtfeger’s vision into Western
Australia’s own water dreaming. At the turn of the twentieth century, at the height
of the colony’s gold rush, O’Connor had designed and overseen the construction of
an extraordinarily ambitious project—a pipeline to transport water uphill from the
Darling Range near Perth to the thirsty mines of Coolgardie and Kalgoorlie, nearly
600 km away. Even the engineering schemes of ancient Rome had not been so bold
as to pump water such a distance, let alone uphill. The historian Alan Atkinson
describes the scheme as ‘the most ambitious engineering project so far attempted
in the Antipodes’.69 At the pipeline’s opening in 1903, Sir John Forrest, the state’s
first premier, referred to the prophet Isaiah (43:19) when he suggested that future
generations would remember this achievement: ‘They made a way in the wilderness
and rivers in the desert’.70 But O’Connor was not there to celebrate this momentous
occasion. With his project mired in controversy, and he the subject of vicious
criticism from the local press, O’Connor had taken his own life less than a year
before his vision was realised.71
The chair of the CSIRO Western Australia state committee had been head of
the Western Mining Corporation in the early 1970s when it had investigated an
even more ambitious project. During Laurence ‘Brodie’ Brodie-Hall’s tenure as
executive director, the corporation undertook a study to determine the feasibility of
constructing a dam on the Fitzroy River in the state’s north-west and pumping the
water south to Perth and Kalgoorlie—a distance of more than 2,000 km. Although
the corporation envisioned the Fitzroy proposal as a descendant of ‘O’Connor’s
(Kalgoorlie) pipedream’, conservative Premier Charles Court was less enthusiastic
about the prospect.72 Seeing a conflict with his visions for the state’s northern
development, he argued in 1975: ‘We cannot expect to reach too far with our
pipelines to bring to Perth water that might be needed elsewhere’.73 Besides, the

67 ‘Big WA Role Seen in Iceberg Use’, West Australian, 5 December 1977, 54; L. Brophy, ‘Iceberg for WA could cost
$100m’, Daily News, c. March 1978. Iceberg Technology Papers – CSIRO WA State Committee. K637, 41, NAA.
68 R. Banks, ‘Iceberg water not just a dream—Wanneroo man’, West Australian, c.1978. Iceberg Technology
Papers—CSIRO WA State Committee. K637, 41, NAA.
69 Alan Atkinson, Nation, vol. 3 of The Europeans in Australia (Sydney: NewSouth Publishing, 2014), 164.
70 Ruth A. Morgan, ‘Ghosts of the Water Dreamers: Water Histories between the Desert and the Sea’, Griffith
Review 47 (2015): 172.
71 Morgan, Running Out?, 39–40.
72 Morgan, Running Out?, 106.
73 Charles Court, ‘Official Opening of the EPA and CSIRO Symposium on Groundwater Resources of the Swan
Coastal Plain’, in Groundwater Resources of the Swan Coastal Plain, ed. Barry A. Carbon (Perth: CSIRO Division of
Land Resources Management, 1976), 1.
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Water Board’s engineers calculated that it would cost the government nearly
60 times more to supply water from the north-west than would some of the other
available options.74
The iceberg scheme offered a new avenue for the mining executive to explore.
After Schwerdtfeger’s visit, Brodie-Hall sought informal advice in Canberra as to
whether the Western Australian Government would have Commonwealth support
to develop iceberg utilisation technology. The state committee secretary confided
to a CSIRO colleague: ‘As icebergs are a renewable resource, the State Committee
is most keen to encourage their exploitation in this manner and, while it produces
a smirk or a chuckle, our Chairman (Brodie-Hall) intends pursuing the topic with
some vigour’.75
Such water projects, bound to ambitions for the state’s economic progress, were
symptomatic of the state’s unique brand of development ideology. Successive
governments have taken great steps to help Western Australia overcome its national
Cinderella status in order to attain, as the historian Lenore Layman argues,
‘“a greatness” to match its geographical area’.76 This was the state that premier
Charles Court would soon declare to be ‘the land of movable mountains’, and it was
in this spirit that he maintained an interest in the iceberg proposal—‘even though it
might appear a little “far out” at the moment’.77 These local aspirations fostered the
ideal conditions for a visioneer such as Schwerdtfeger. At a meeting with the state
committee in May 1978, he noted: ‘Australian interest in the icebert [sic] utilisation
project would be in keeping with its long history of exploration in the Antarctic’.78
This appeal to a heroic past resonated strongly with the state’s frontier mentality,
born of the sheer size of the state, its geographical isolation and its economic
dependence on mineral development.79
The Antarctic frontier offered Western Australians a more palatable counterpoint
to the political and economic friction growing in the state’s inland. On the eve of
the Western Australian sesquicentenary, its developmentalist narrative was coming
under fire: celebrating the pioneer’s triumph celebrated the settler’s possession of the
land, its improvement and the assimilation of Indigenous landscapes into the settler

74 Morgan, Running Out?, 106.
75 J. Brophy to A. J. Nicholson, 7 April 1978. Iceberg Technology Papers—CSIRO WA State Committee. K637,
41, NAA.
76 Lenore Layman, ‘Development Ideology in Western Australia, 1933–1965’, Historical Studies 20, no. 79
(1982): 234–60. See also Ian Alexander, ‘Western Australia: The Resource State’, Australian Geographer 19, no. 1
(1988): 117–30.
77 Don Lipscombe and Kirwan Ward, The Land of Movable Mountains (Perth: Department of Tourism and
Department of Industrial Development, 1978); C. Court to Under Secretary, ‘Big WA Role Seen in Iceberg Use’,
5 December 1977. Public Works Department. 10A02745C, WCWA.
78 CSIRO WA State Committee, ‘Report on a Meeting held at [the] Public Works Department on May 1st
1978’. Iceberg Technology Papers – CSIRO WA State Committee. K637, 41, NAA.
79 G. C. Bolton, ‘WAY 1979: Whose Celebration?’, Studies in Western Australian History 10 (1989): 15–20.
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economy.80 Such a revision informed growing dissent about the environmental and
cultural impacts of the mining industry in the state’s north-west. By contrast, the
Antarctic retained its allure as a ‘place of possibility, an open future’, what Howkins
describes as ‘an expansive mentality of constant progress’.81 Here was a vast expanse
for the redemption of settler pioneering masculinity—Australian women had only
been allowed to work in Antarctica after 1975.82
Even the labour of iceberg utilisation invoked the frontier mythology of the state’s
pastoral north. Unpredictable and dangerous, icebergs seemed possessed of a wild
nature themselves. The January 1978 issue of the magazine Popular Mechanics, for
instance, described the ‘tricky, tough, treacherous work’ of towing icebergs away
from ‘endangered’ oil rigs in the Labrador Sea. Its account of lassoing a ‘formidable,
crazy, unpredictable, rebellious’ iceberg recalled the work of droving cattle across
the Kimberleys. Icebergs were ‘cantankerous, beastly, tricky’—creatures of an icy
wilderness that needed to be tamed.83
At this stage, however, the reality of iceberg utilisation was more sedate. The feted
iceberg of the Iowa conference had not simply been a publicity stunt. According to
the conference planners:
it has been realised that many of the scientists and engineers involved in investigating
the viability of using icebergs as a water resource lack the field experience and the
familiarity with icebergs and their physical conditions. Trips to Antarctic or arctic ice
shelves are not possible for people interested in iceberg utilisation due to physical and
financial limitations.84

In short, if researchers could not get to the icebergs, then al-Faisal would bring the
iceberg to them.
For their part at least, the Australian iceberg visioneers had considerable Antarctic
experience. Budd had wintered in Antarctic in 1961 (Wilkes Station) and 1964
(Mawson Station), while Morgan had undertaken research at Wilkes in 1968.85
Although Schwerdtfeger had not visited the white continent, he had devised

80 John Hirst, ‘The Pioneer Legend’, Historical Studies 18, no. 71 (1978): 316–37. See also Andrea Gaynor,
‘Colonists and the Land: An Environmental History of Nineteenth-Century Australia’, in Making Australian History:
Perspectives on the Past since 1788, ed. Deborah Gare and David Ritter (South Melbourne: Cengage, 2008), 144–53.
81 Hains, The Ice and the Inland, 5; Adrian Howkins, ‘The Significance of the Frontier in Antarctic History: How
the US West has shaped the Geopolitics of the Far South’, Polar Journal 3, no. 1 (2013): 22, doi.org/10.1080/215
4896X.2013.768417.
82 Christy Collis, ‘The Australian Antarctic Territory: A Man’s World’, Signs: Journal of Women in Culture and
Society 34, no. 3 (2009): 514–19.
83 E. D. Fales, ‘World’s Biggest Moving Job – Icebergs!’, Popular Mechanics (January 1978): 47–51, 106–13.
84 Information Service, ‘Blue Iceberg Flew to ISU’, c. October 1977. International Conference and Workshops
on Iceberg Utilisation for Fresh Water Production, Weather Modification, and Other Applications. RS0/4/4 Box 1,
Folder 91, ISU.
85 Budd’s prominent position in the discipline of glaciology both in Australia and internationally is discussed in
Alessandro Antonello’s contribution to this special issue.
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equipment for measuring ice thickness that was applied at Mawson Station in 1965.86
Consequently, they could speak with authority on the topic of iceberg utilisation.
As the historian Adrian Howkins observes, ‘visiting the places we study is the
sense of legitimacy that it confers … Extreme environments heighten this sense of
legitimacy’.87 Legitimacy was a vital commodity for the vision of iceberg utilisation
and its association with the tenacious discourses of heroic Antarctic exploration
helped the cause. When Isaacs’ iceberg scheme had surfaced in Australia in the late
1950s, a journalist reported his own discussions with Sir Douglas Mawson about
the prospect: ‘It shouldn’t be impossible’, the great Australian Antarctic explorer had
declared.88 Others later used the pioneering device at the Ames conference, noting
that Captain James Cook and his crew had used fragments of ice for water supplies
during their voyage towards Antarctica in 1773.89

Dampening the water dreaming
Beyond Western Australia, doubts were emerging about Schwerdtfeger’s
international partners. He was now acting as the Australian liaison for Iceberg
Transport International (ITI), which al-Faisal had founded in the mid-1970s. ITI
had subsequently established and funded a non-profit organisation, Icebergs for
the Future (IFF), of which al-Faisal was chairman and the French polar explorer
Paul Emile-Victor a director. The French engineer Georges Mougin, whom al-Faisal
had first engaged to realise his iceberg vision, was managing director of both ITI
and IFF. At a meeting of the Scientific Committee of IFF in Florida in March
1978, Schwerdtfeger was sanguine about the interest from state water managers
and speculated on the use of the Australian polar vessel, the Nella Dan, for the
committee’s research.90 A representative of the Australian Antarctic Division who
was also in attendance was generally supportive of the plans under discussion,
though he made several references to Mougin’s seemingly ‘vague’ explanation of
the mechanisms for funding research.91 Based on this assessment, the division’s
director inferred that their British and American counterparts were ‘cautious about

86 Ian Allison, ‘Peter Schwerdtfeger and the Beginnings of ANARE Sea Ice Research’, Aurora September (2014):
17–18.
87 Adrian Howkins, ‘“Have You Been There?” Some Thoughts on (Not) Visiting Antarctica’, Environmental
History 15, no. 3 (2010): 514–19.
88 S. W. Pennycuick, ‘Cold Fact’, The Age, 30 May 1957, 10.
89 Daniel J. Zaffarano, ‘Introduction’, in Iceberg Utilization, ed. Husseiny, xix; Richard L. Cameron, ‘Glaciers
and Icebergs’, in Iceberg Utilization, ed. Husseiny, 32; I. A. el-Kassass, ‘Potential Applications of Remote Sensing
in Locating and Tracking of Antarctic Icebergs’, in Iceberg Utilization, ed. Husseiny, 148; Zaffarano, ‘Comments
During Summary and Recommendations Session’, in Iceberg Utilization, ed. Husseiny, 724.
90 J. S. Boyd, ‘Attachment B: Overseas Visit Report’. Antarctic Program Administration, Advice, Economic
Resources, Krill and Iceberg Utilisation for Fresh Water, 1976–1982. B1387, 81/70, NAA.
91 Boyd, ‘Attachment B’.
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association with IFF’. He concluded: ‘Clearly ITI Limited is seeking through IFF
to use the international glaciological community and the Australian polar shipping
program to further its objective of iceberg utilisation for commercial purposes’.92
Within months of the IFF meeting, Schwerdtfeger’s vision of Australian iceberg
utilisation began to encounter difficulties. Although local water managers heard
out his plan at a CSIRO state committee meeting in May 1978, they had already
concluded that ‘the economics of the exercise are too unfavourable to contemplate
such a proposal this century, if ever, for Perth’s water supply’.93 The groundwater
resources beneath the city’s suburbs would provide a cheaper alternative to boost
supplies in the foreseeable future.94 A similar rationale had also prevented the
expansion of the state’s Comprehensive Water Supply Scheme and the development
of the Agaton groundwater scheme. As the Western Australian Department of
Agriculture reported in 1981, ‘[e]conomic forces have moved against projects
involving water transfer over great distances, and in favour of maximum local
development of supplies’.95
But Schwerdtfeger was undeterred. He had returned from an ITI-sponsored meeting
in the Britain in April 1980 committed to recruiting converts to the cause of iceberg
utilisation. A more modest event than its Ames predecessor, the conference attendees—
drawn mostly from polar research institutes in Norway, Canada and Britain—had
focused on the scientific and practical feasibility of such a scheme. Although iceberg
utilisation retained Schwerdtfeger’s confidence, other Australians who had attended
the meeting were more cautious. Budd, now chief glaciologist of the Australian
Antarctic Division, told the Melbourne Age: ‘I don’t think [towing an iceberg to
Australia] would be worthwhile at the present time’. As for Prince al-Faisal and ITI’s
continued support, Budd’s glaciologist colleague and fellow delegate Joe Jacka added:
‘They remain confident but I’m not really sure why’.96 For Schwerdtfeger, however,
the ‘potentially enormous rewards, both economic and humanitarian’ continued to far
outweigh the challenges that iceberg utilisation posed.97
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Resources, Krill and Iceberg Utilisation for Fresh Water, 1976–1982. B1387, 81/70, NAA.
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1978’. K637, 41, NAA.
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96 ‘Iceberg Water Project Slows to Crawl’, The Age, 10 June 1980, 3. In February 1980, Budd and Schwerdtfeger
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The Australian Academy of Science and the Western Australian Government
were again Schwerdtfeger’s audience. Through his mentor Rogers, Schwerdtfeger
encouraged the Academy to assess the future availability of Australian water
resources ‘with icebergs as one possible solution’.98 The head of the Academy’s
National Committee for Hydrology was unmoved and outlined the difficulties such
a scheme posed:
[I]n Victoria the project appeared infeasible because of the shallow water in Bass
Strait, while in South Australia the use of icebergs rated the second most expensive
option investigated. For Western Australia the iceberg proposal would involve some
15 km of undersea pipeline, and there would be great difficulties in integrating
the new source of supply into the current system of surface reservoirs and shallow
aquifers. Another considerable deterent [sic] in all cases was the environmental effect
of a large ice mass in local waters and the local climate.99

Schwerdtfeger remained optimistic. In 1985, he recommended a West German
firm, which had developed ‘a quite novel wrapping technology’ to prevent icebergs
melting in transit, invite the Western Australian Water Authority to engage their
services.100 The response, however, was unequivocal: the proposal was ‘entirely
unattractive’ and the utility had ‘no interest in purchasing iceberg water’.101
Aside from the technical difficulties and financial costs associated with iceberg
utilisation, local water managers were also concerned about the environmental and
political implications of such a scheme. Amongst themselves, they speculated as
to the regional climatic effects of an iceberg ‘parked offshore for several years’.102
Another advised that ‘such a project would receive little community support, in
particular by environmentalists, and could result in bad publicity for the Water
Authority should they support the project’.103 For more than a decade, the utility
had come under close scrutiny from a growing local environmental movement that
lacked confidence in its wise management of the surface and subterranean water
resources of the south-west.104

98 N. H. Fletcher to W. P. Rogers, 8 November 1983; N. H. Fletcher to T. G. Chapman, 8 November 1983.
MS160/1, Neville Horner Fletcher Collection, AAS.
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100 Peter Schwerdtfeger to Gordon Claridge, 23 August 1983. Government Relations, Advice, Possible Use of
Antarctic Icebergs for Supply of Water. B1387, 86/347 Part 1, NAA; Ingenieurbüro für Abfalltechnik to R. Hillman,
‘Drinking Water from Icebergs’, 31 January 1985. Water Authority of Western Australia. 10F07309H, WCWA.
101 Chairman to P. Schwerdtfeger, 19 February 1985. Water Authority of Western Australia. 10A02745C,
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Meanwhile, a global coalition of environmental groups had formed to campaign
against Antarctic resource exploitation.105 The proponents of iceberg utilisation had
been largely unconcerned about the potential ecological impacts of their scheme.
Although Weeks and Campbell had conceded that a moored iceberg would cause
significant local changes to marine life, they were confident ‘a new ecosystem would
develop that might be more biologically productive’. Besides, they noted, icebergs
were a more ‘ecologically sound way of alleviating water scarcity than the more
frequently mentioned seawater desalination techniques with their resultant great
positive thermal pollution’.106 Similar views were presented in 1985 to the Senate
Standing Committee on Natural Resources, which had undertaken to investigate
the exploitation of the natural resources of the Australian Antarctic Territory.107
Budd, for instance, explained that local fish activity might even be encouraged due
to the ‘turning up of nutrients’ in the process of harvesting icebergs, but ‘this would
not be detrimental’.108 More importantly, however, was the proximity of the icebergs
to the area to which the Antarctic Treaty applied. As Morgan had reported in 1978,
they lay beyond this area and so the committee concluded that ice would not be
included in the impending minerals regime.
Although the committee’s findings would help to sustain the vision of iceberg
utilisation, Schwerdtfeger withdrew from its realisation and turned his attentions
elsewhere.109 The limits on its accomplishment, he argued in 1985, lay not in science
and technology, but in ‘politically and economically based decisions’. He remained
confident, however, that iceberg utilisation would eventuate when ‘individual nations
recognise their obligations to the more thirsty segment of mankind’ and exploit
the Antarctic icebergs that otherwise ‘melt pointlessly in the Southern Ocean’.110
Two years later, another visioneer emerged with a scheme to harvest the ‘almost
limitless source of a vital commodity’ from the Southern Ocean. A glaciologist who
had accompanied an Australian Antarctic expedition in 1972, Murray RowdenRich shared his calculations for the Iceberg Harvester Project with the Antarctic
Division and the governments of South Australia and Western Australia.111 Despite

105 Drew Hutton and Libby Connors, A History of the Australian Environment Movement (Cambridge: Cambridge
University Press, 1999), 195–6.
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98–9.
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Society of Victoria 127, no. 1 (2015), doi.org/10.1071/RS15013.
110 Peter Schwerdtfeger, ‘The Development of Iceberg Research and Potential Applications’, Polar Geography and
Geology 9, no. 3 (1985): 202–9.
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firm rejections from all parties, Rowden-Rich continued his campaign to harvest
Antarctic icebergs into the mid-1990s, when the lack of financial support led him
to set the project aside.112

Water dreaming in a warming world
One of the telltale signs of anthropogenic climate change is the warming of every
continent over the past 50 years. How the Antarctic ice sheet is responding remains
unclear—the temperature of the West Antarctic Peninsula is rapidly rising, while
the East Antarctic ice sheet is seemingly growing and experiencing cooling.113
The reason for the cooling, according to Australian climate scientists, is that, as a
result of global warming, the ‘roaring forties’ are becoming the ‘furious fifties’.114
Over the past 70 years or so, these westerly winds have inched their way south across
the Southern Ocean, steadily intensifying such that they are now stronger than at
any time in the past thousand years.115 Their southerly movement has been trapping
more cold air over the icy continent, resulting in greater snowfall in some areas of
the Antarctic, which has kept its warming at bay.
Antarctica’s gain, however, has been Australia’s loss. Those westerly winds, those
roaring forties that shaped Australia’s European discovery, are largely responsible for
winter rainfall in the south of the continent. In their march south, the westerlies
have taken these rains with them and left the southern regions of Australia drier
in their wake. Without a reduction in greenhouse gas emissions, the migration of
the westerlies and the associated drying trend in southern Australia are only set to
continue. Yet, this poleward drift of the westerly winds is just the latest step in the
long, slow dance between these desert lands. They have been dancing in deep time
ever since the final act in the break-up of Gondwanaland some 30 million years ago,
when the Australian continent separated from Antarctica and inched towards the
lower latitudes.
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Tasmania, 2012), 158.
113 Intergovernmental Panel on Climate Change, Climate Change 2013 The Physical Science Basis: Working Group I
Contribution to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, ed. Thomas F. Stocker,
Dahe Qin, Gian-Kasper Plattner, Melinda M.B. Tignor, Simon K. Allen, Judith Boschung, Alexander Nauels,
Vincent Bex and Pauline M. Midgley (New York: Cambridge University Press, 2014).
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The scheme to use Antarctic icebergs for water supplies is then a chapter of a much
longer Australian ‘cryo-history’, one that is as much about culture as it is about
nature.116 In an era anxious about resource scarcity, visioneers saw in the white
continent the means to a limitless future of water supplies and economic growth.
Exploring these visions in their historical context emphasises the materiality of their
concerns, the real-world problems that fuelled the visioneers. Because of the scale
of their vision and the costs required for its realisation, it is tempting to dismiss
their visions as speculative—mere science fiction—the products of the ‘abundant
imagination’ of ‘addicted frontierists’.117 Yet Schwerdtfeger and his colleagues
were members of the scientific establishment, whose research and administration
guided Australian policy in the Antarctic for several decades.118 In this respect,
they resembled an earlier generation of Australian water dreamers—O’Connor, for
instance, or the engineer John Bradfield, who designed the Sydney Harbour Bridge
and produced a scheme to ‘drought-proof ’ Queensland’s arid interior.119
The iceberg visioneers of the 1970s and 1980s belonged to a wider debate about
the earth’s future, one that pitted the constraints of ecological limits against the
possibilities of technological innovation.120 Just as the atom offered an inexhaustible
source of cheap energy, Antarctica was a cornucopia of renewable fresh water
simply awaiting the application of human ingenuity. To ignore this resource was to
unnecessarily condemn the human race to an existence of zero growth. In this sense,
iceberg utilisation was a humanitarian as well as economic and technological vision
to slake the thirst of a growing global population and to ensure progress for all.121
Although the possibilists won out, theirs was a pyrrhic victory. In 2015, the World
Economic Forum ranked water crises as the biggest threat facing the planet over
the coming decade, and declared that the ‘nexus of food, water, energy and climate
change [was] one of four overarching mega trends that will shape the world in
2030’.122 Among the evidence cited were the prevailing drought conditions in
California, which decades earlier Isaacs and the authors of the Rand study had
deemed a potential site for iceberg utilisation. To forestall the drier future predicted
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for southern California, San Diego has since invested in the biggest seawater
desalination plant in the western hemisphere. The inspiration for this project? Perth,
Western Australia.123
There, local water managers had dismissed the iceberg visioneers on the grounds
that the ‘need for such expensive schemes as desalination from sea water or proposals
such as your iceberg project will not … need to be considered for some time, if
ever’.124 Even in the year 2000, the state’s water resources minister had noted:
‘The prospect of desalination on a large scale in Perth is still a long way off’.125 Over
the subsequent decade, however, Perth became the site of two seawater desalination
plants that today dwarf the output of the San Diego scheme.126 Other Australian
state capitals have followed suit, including Adelaide, another site earmarked for
iceberg utilisation. For the Australian iceberg visioneers, desalination was always
an undesirable option, which they assessed as more expensive and environmentally
detrimental than their Antarctic scheme.127 What the recent turn to desalination in
Australia and North America suggests, however, is that when it comes to insulating
voters from the threat of breaching hydrological limits, never say never.
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Abstract
Ecological restoration is an emotional practice. Through restoration, practitioners
engage in personal and palpable relationships with their local ecosystems. This paper
draws on participatory social research with volunteer groups on the south-east coast
of New South Wales, Australia. Here, ecological restoration volunteers react to the
cumulative impacts of agriculture, mining, forestry and fishing on local ecosystems.
Five affective experiences within the practice—loving, labouring, learning, limiting and
letting go—convey the significance of emotions in renegotiating relationships with
place. Colonially framed social and ecological imaginaries are unravelled through
the cultivation of reciprocal, attentive and caring encounters with the environment.
As well as reframing the past, comments such as ‘this whole project in a way is looking
after a landform which in all likelihood will totally disappear’ suggest the importance
of commitment in the present, amidst an uncertain future. This paper contributes to
discussions about the changing role of history in contemporary ecological restoration.
Histories of human–environment relationships extending back to colonial visions of
Australia are repeatedly encountered and complicated through engagements with
material ecologies and the affective experiences of restoration work.

Keywords: ecological restoration, environmental history

Introduction
‘Ecological restoration is rooted in ecological history’, assert the ecologists Stephen
Jackson and Richard Hobbs. Yet, they continue, ‘the environment has drifted, and so
too have the targets’. Goals of historical fidelity—returning to a pre-disturbance or
‘original’ ecosystem—have traditionally legitimised ecological restoration within the
environmental sciences and defended it from philosophical critiques. However, this
article suggests that a nostalgia-fuelled narrative is fraught with ignorance, omission
and impossibility. Amidst global change, scientists working practically in this area
contest the plausibility of returning to fixed ‘ecological baselines’, and propose
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alternative uses of history in ecological restoration.1 In 2016, a path-breaking paper
in the journal Ecological Restoration by Eric Higgs and others presented a ‘version 2’
of the role of history: as a guide for restoration, rather than as an exact template.2
Higgs and his colleagues make three justifications: that Indigenous peoples’ influence
on pre-settler ecologies destabilises colonial ideas of ‘pristine’ nature; that ecological
systems are dynamic, with some reaching irreversible ‘novel’ states; and that the
dramatic social and ecological change of the Anthropocene has purloined hopes of
complete ecological return. History in their ‘version 2’ acts as a tool to interrogate
and construct narratives about such issues as ecological cycles, species mobility,
ecosystem contingencies, mythologies and moral dilemmas that arise through
restoration practice. In this form, history as a tool expands the interpretation of
science, identifies key ecological legacies and influences the choices available to
restoration practitioners. This suggests an additional element of history’s place in
restoration work. To make change, ecological restoration cannot simply draw on
history as a version of the existing dominant narrative. Instead, ecological restoration
must, in part, connect with and write new histories as well.
Already, restoration of ‘moral value’, attention to ‘layered landscapes’ and ‘landscape
legacy’ are proposed for thinking restoration differently in the context of the
Anthropocene.3 The ecologist David Bowman advises that to sufficiently understand
and respond to global climate change, land managers and ecologists need to ‘think
beyond their local environment and put their problems into a historical context’.4
The shifting scientific discourses concerning ecological restoration are traceable
within place-based historico-cultural contexts. In Australia, where this study is
based, history manifests itself powerfully as a series of path dependencies extending
back to colonial visions of Australia that saturate human–environment relationships.

1
S. T. Jackson and R. J. Hobbs, ‘Ecological restoration in the light of ecological history’, Science 325 (2009),
567–8, doi.org/10.1126/science.1172977; P. S. Alagona, J. Sandlos, and Y. F. Wiersma, ‘Past imperfect: Using
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Philosophy 9, no. 1 (2012): 49–70, doi.org/10.5840/envirophil2012914.
2
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lost moral value rather than a return to a previous state’, Restoration Ecology 24, no. 5 (2016): 674–9, doi.org/10.1111/
rec.12398; M. Hourdequin and D. G. Havlick, eds, Restoring Layered Landscapes: History, Ecology and Culture (New
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management in the Anthropocene’, Geoforum 65 (2015): 232–42, doi.org/10.1016/j.geoforum.2015.08.007. See also
J. A. Harris, R. J. Hobbs, E. Higgs and J. Aronson, ‘Ecological restoration and global climate change’, Restoration
Ecology 14, no. 2 (2006): 170–6, doi.org/10.1111/j.1526-100X.2006.00136.x, and L. Head, B. Larson, R. Hobbs,
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management of biodiversity?’, Journal of Biogeography 28, no. 5(2001): 549–64, doi.org/10.1046/j.1365-2699.
2001.00586.x.
168

Affective ecological restoration, bodies of emotional practice

The practice of ecological restoration contributes to ‘ideas about what “belongs”
ecologically and culturally across the broad continent of this relatively young postSettler nation’.5 In so doing, it has the potential to both reinforce and challenge
colonial imaginaries.
Hands-on ecological restoration brings social, cultural and ethical considerations to
the foreground, through an ‘experiential bridge between people and land’.6 Those
working on ecological restoration projects understand that they can never entirely
recreate a historical state. Rather, local ecological contingencies from a particular
point in history foreground a dialogue with the past in decision-making that can
achieve important political and ethical work. This article looks to people inside
ecological communities, drawing on research conducted in November 2015 with
two volunteer restoration groups on the south-east coast of New South Wales
(NSW), Australia.7 Through place-based environmental practices, discordances
emerge between the histories written and told, and the histories encountered and
drawn upon. Five affective encounters—loving, labouring, learning, limiting and
letting go—illustrate how the practice of restoration provides opportunities to
confront and counter dominant histories. Through phenomenological, meaningful
encounters with non-human others and observation-based learning, the land insists
on new stories.8
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(2008): 291–317, doi.org/10.5130/tfc.v3i1.684.
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Ecological restoration as emotional practice
Ecological restoration responds to ecological disturbance, most often of human
origin, and aims to return an ecosystem to a pre-disturbance state. ‘Emotion’ itself
refers to a public disturbance, from Old French emouvoir, which means ‘to stir up’.
Emotions have been considered previously within ecological restoration discourse,
particularly with regard to shame and grief.9 I take the emotions experienced
through restoration to be central to the practice itself—part of Higgs’ proposal
to think of ‘restoration as conversation’.10 Thus, loss, nostalgia, disappointment,
frustration, hope and love all form part of the restoration praxis, by cultivating new
knowledge, reflection and conversation. Emotions are foundational to decisions
concerning management practices and the idealisation of historical states. Monique
Scheer argues that ‘conceiving of emotions as practices means understanding them
as emerging from bodily dispositions conditioned by a social context, which always
has cultural and historical specificity’.11 Restoration practices operate inside cultural
and historical constructions and are bound up in emotional practices involving ‘the
self (as body and mind), language, material artefacts, the environment, and other
people’.12 Emotions are not just something that one experiences, but also something
that one does with practical outcomes, providing a useful forum within which to
challenge and respond to broader colonial legacies.13
In Australia, notions of ‘pristine’ nature are often associated with pre-invasion
characteristics, shaped by normative cultural constructs and misconstrued social
and ecological imaginaries. Colonial reference points reinforce the dominance
of settler experience and the hegemony of Western science, repressing alternative
perspectives and ways of being with country. The social theorist Paul Gilroy suggests
that ‘[w]e need to know what sorts of insight and reflection might actually help
increasingly differentiated societies and anxious individuals to cope successfully
with the challenges involved in dwelling comfortably in proximity to the unfamiliar
without becoming fearful and hostile’.14 Gilroy’s call becomes ever more relevant
amid the ecological effects of climate change. As Tom Bristow and I put it:
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2003).
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Changes to species and ecosystems, to seasons and cycles will soon—if they have
not already—contort our relationships with place, requiring us to rethink notions
of belonging in order to guide ethically responsible, affectively informed actions that
account for humans, non-humans and future generations.15

Val Plumwood’s approach, which ‘asks the human to query herself, and seeks
to open the human to the experience of others in the contexts of their own
communicative and expressive lives’, presents an opportunity to navigate the role
of history in ecological restoration and arising ethical questions through affective
human relationships.16 This must be done in place, in the continual unfolding webs
of relationships of biotic and abiotic lives and imaginaries bounded by space.

Introducing Bermagui
The air is salty, sweet and full of life. Freshwater lagoons are bordered by forest and
scrub to the west and the vast ocean to the east. Local ecological communities are
diverse: spotted gum woodland; sweet pittosporum low closed forest; heath-leaved
paperbark scrub; cumbungi and spike rush bushland; kangaroo grass/bladey grass
grassland; coastal wattle/coastal beard heath heathland; coastal salt-bush/coastal
rosemary/coastal banksia heathland; drooping she-oak woodland.17 The edges of
ecological communities are always the richest in species. Edge ecology and the
delineated transitional ecosystems are ‘ecotones’, shading from one group of species
into the next.18
Taglines for tourism along the NSW South Coast include phrases like ‘Sapphire
Coast: Beautifully Uncivilised’ and ‘Australia’s Coastal Wilderness: Embrace
Something Wild’, but it is far from wilderness.19 Layers of diverse Indigenous
culture, a gold-rush tent city, forestry and fishing industries, cattle grazing and
farming pursuits (amongst them ostrich, potatoes and peas) and development
disrupt this marketing fantasy. These days, retirement and tourism ventures
dominate. On 21 April 1770, Captain James Cook passed this piece of coast and
named Mount Dromedary (now known again by its original name Gulaga).20 It was
not until 1797 that European survivors from the wreck of the Sydney Cove stepped
15 T. Bristow and L. M. Pearce, ‘Editorial—Place: Emotional Practices, Geographical Perspectives’, PAN:
Philosophy, Activism, Nature 12 (2016): 1.
16 D. B. Rose, ‘Val Plumwood’s philosophical animism: attentive interactions in the sentient world’,
Environmental Humanities 3 (2014): 93–109, doi.org/10.1215/22011919-3611248.
17 G. Quint, Bermagui Flora and Fauna Reserve Bushland Survey (Sydney: National Trust (NSW), 1986), BFFRT
archives.
18 The history of the concept ‘ecotones’ had an important role in shifting conservation science to whole-oflandscape approaches. See P. G. Risser, ‘The status of the science examining ecotones’, BioScience 45, no. 5 (1995):
318–25, doi.org/10.2307/1312492.
19 See www.sapphirecoast.com.au and www.australiascoastalwilderness.com.au/embrace, accessed 1 November
2017.
20 B. Davidson, ‘History of Bermagui and the District’, Tales of the Far South Coast 1 (1982): 14.
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ashore onto land of the Dyirringany people of the Yuin Aboriginal language group.
Impacts of European invasion in the area dramatically altered local ecology and
culture.
The ancient geomorphology, limnology and ecology of the place have been
foundational to the settlement and growth of Bermagui. An article in the Sydney
Mail described Bermagui thus:
The massive, stately spotted gum-trees, the iron barks, and the stringybarks of the
locality excited the admiration of many of the diggers, many of whom declared they
had never seen a country better timbered … Bermagui has wood, water, and gold,
and the population to properly develop its resources.21

Only a small dune system divides the freshwater wetland, known commonly today
as ‘Long Swamp’, from the ocean at Haywards Beach. Just one week after the initial
discovery of gold in a gully running seaward, in 1880, ‘three hundred men’ flocked
to the seaside, until the beach ground adjacent to Long Swamp was ‘pegged out from
Bermagui nearly three miles in a northerly direction’.22 Then commonly known as
‘Long Lagoon’, it was described soon after the discovery of lowland gold as:
a fine sheet of fresh water, over 60 chains long, and, perhaps, half as wide, which is
situated a few chains from the beach diggings … [that] now serves the population of
Bermagui with all the water required for domestic purposes. It is nine feet deep in
parts and undoubtedly is permanent.

From higher slopes, a flying fox carried ore from Gulaga down the valley for
crushing—a true land of flying fox and drifting sands. With both timber and water
plentiful, ‘it did not take long to arrive at the conclusion that Bermagui was a
favourable place for settlement’.23
Bermagui was built on the exploitation of natural resources. Beyond mining, grazing
of hard-hoofed animals has had a severe impact on local ecosystems since settlement.
Watering of cattle in freshwater bodies disturbed delicate soils, causing significant
turbidity and damage to habitat and ecological processes.24 Until its closure in 1977,
the town was home to a large timber mill and was a significant player in the forest
industry of the region. While the mill has closed, forestry continues in the region.
The Bermagui State Forest is managed by the forestry industry, its trees destined for
chipping or milling. Activists continue to fight for the reservation of the remaining
spotted gum (Corymbia maculata) habitat, calling for it to be turned into a National
Park. The edge of the continental shelf is just 11 nautical miles from the shore,
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21 ‘Bermagui’, Sydney Mail and New South Wales Advertiser, 16 October 1880, 736–7.
22 ‘Latest Mining Telegrams’, Australian Town and Country Journal, 2 October 1880, 12.
23 ‘The Bermagui Gold-field’, Sydney Morning Herald, 8 October 1880, 7.
24 For more on the significance on damage to waterholes in settler history, see C. Muir, The Broken Promise
of Agricultural Progress (New York: Routledge, 2014).
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making Bermagui popular for recreational and commercial deep-sea fishing. It was
made famous on the world stage in the global game fishing community by the
American writer Zane Grey who visited Bermagui in 1936.25

Figure 1: Top: Long Swamp (looking south-west) in 1880; Bottom: restored Long
Swamp (looking north) in 2015
Sources: Top image: The Sydney Mail and New South Wales Advertiser, 16 October 1880, 736;
Bottom image: The author.

25

Z. Grey, An American Angler in Australia (New York: Harper and Brothers, 1937).
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Grazing, clearing and mining have all contributed to significant modification of
Bermagui’s environment since the mid-1800s (see Figure 1). An article in the Sydney
Mail in October 1880 stated: ‘The claims on this part of it [the beach] are badly
placed, being between two bodies of water, and, as the rock is below the level of the
lagoon, will always be subject to floodings’. Still, proximity to the coast did not stop
gold prospectors. Periodically, storm surges and drifting beach sand have impinged
on the permanent coastal settlement, threatening freshwater sources and economic
sustainability of the town.26
The crumbling tarmac of Old Tilba Road is a material reminder of the ongoing settler
misunderstanding of the dunes and variability of the ocean. In 1971, unusually high
tides washed away part of the road. Erosion of the dunes continued, accelerated by
waves, until large sections of the road collapsed. In 1973, the land between Long
Swamp and Haywards Beach became Crown Reserve 88847 and was handed to the
management of the Bermagui Environment Group (now the Bermagui Flora and
Fauna Reserve Trust (BFFRT)). In 1975, the road was closed, but the road itself was
not included in the crown reserve. A local council proposal in 1991 to reopen the
road aroused local ‘anger and dismay’ among those with a longer-term memory of
the issues of its location on a primary dune, including pre-collapse banks of sand
that would drift over the road making it unusable for transport of people, or indeed
stock.27 Calls to develop the road to cater for cars or bikes recur intermittently. Today,
the road forms an integral part of the reserve, and restored vegetation creeps over
the remaining tarmac (Figure 2). The BFFRT is tasked with protecting the native
flora and fauna at both Long Swamp and Bermagui North Lagoon. The restored
Long Swamp and the surrounding land and dune system host a diverse suite of
species (both locally endemic and migratory), and are protected under the NSW
State Environment Planning Policy Number 14 (SEPP 14) for coastal wetlands.
Just south is Cuttagee Point, where potatoes and peas used to grow high above the
exposed coastal cliff. The headland was used for grazing and farming between 1877
and 1976, when it was acquired by the NSW Government and became a crown
land reserve. The very tip of the headland forms part of Biamanga National Park
(established 1994), which in May 2006 was returned to the Yuin people and is
jointly managed with the National Parks and Wildlife Service. The volunteer group
Bermagui Dune Care has worked on the site since 2012, liaising with responsible
managers and receiving small grants to fund their volunteer work, which is made up
primarily of general tidying, planting and weed clearing (Figure 3). Their local sign
lists their aims to ‘restore native vegetation, increase biodiversity, preserve vehicular

26
27
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‘Bermagui’, Cobargo Chronicle, 19 January 1924, 2.
‘Road re-opening angers residents’, Bega District News, 6 August 1991, 6.
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access, and improve viewpoints and information’.28 The regular attendance,
maintenance and vision brought by the expertise and passion of the group has led to
a resounding ecological improvement of the point.

Figure 2: Top: Old Tilba Road (looking south) after storm surge c. 1974; Bottom:
Old Tilba Road (looking north) after restoration efforts, 2015
Sources: Top image: From colour slide by the late Sister Harris of Bermagui, reprinted with permission
of the Bermagui Historical Society, BFFRT archives; Bottom image: The author.

28 Cuttagee Point and Bermagui Dune Care information is detailed on a sign titled ‘Restoring Cuttagee Point’
in location, viewed on multiple visits, November 2015.
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Figure 3: Recent plantings by Bermagui Dunecare on Cuttagee Point, 2015
Source: The author.

Amidst the pigface (Carpobrutus glaucescens), banksia (Banksia integrifolia) and
paperbark (Melaleuca ericifolia/M. armillaris) are people. Some are on their knees,
gently sorting one plant from another, pulling out those not welcome. Some are
hauling away plastic guards that contort seedlings, removing the obvious evidence
of human hands at work. The shock of a thistle spur that gets through your gloves,
the fragrant mix of sunscreen and dirt, familiarity with sclerophyllous foliage and
pigface flesh all build experiences of cooperation and cohabitation in the local
environment.
As the environment continues to change and the waves roll further into shore,
sharp definitions of ecological belonging are being washed away. Questions arise
that demand answers beyond those bounded by fixed histories. Old photographs,
maps, local tales and personal observation make up narratives of historical validity;
expert science, ecological modelling and mapping add vigour to activities, but it is
within the affective experiences of restoration that fresh perspectives on settler ideas
of place erupt. The following five emotional practices demonstrate how affective
experiences of restoration within place can open dialogue to plural ontological and
epistemological perspectives and shift the path of dominant histories.
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Loving
‘People love these places … so that’s why they want to look after [them]. It’s not
just economic and so on’, says Bruce, one of the volunteers. I am told about regular,
sometimes daily visits to their sites. For many volunteers in Bermagui, restoration
provides a reason to get outside, a hobby and a supportive social network.29 In the
mid-morning, the group takes a rest over a thermos of tea, cakes and biscuits, and
together we reflect on why they are involved. Glenn says he loves ‘working with
a bunch of like-minded people’, who value the wetlands and the coast for their
‘intrinsic value’. Many of the volunteers love the hands-on aspect of their work.
Alana tells me that she ‘love[s] being outside and doing physical work’; Penny
describes how her ‘fingers get itchy’ when passing weeds. Great satisfaction comes
from existing in a reciprocal and generous relationship with the environment.30
‘I think’, says Chris, ‘everybody feels that they want to be involved in helping the
environment but we also get rewards in seeing the plants growing. Planting is just so
heartening. You sort of feel good after it.’ Bruce tells me, ‘I walk along the coast now
and think: Oh, gee—look how different that is, and I was part of that! [laughter].
It’s a great feeling.’ ‘I always find that the land is my connection … so when I retired
I wanted to make sure that in my voluntary work I was giving back to the land’,
says Alex.
In Sarah’s understanding,
it was like Europe, for centuries and centuries, you know—you flatten it, you
concrete it, you build a road, you build a factory, you build a house, you cut down
the trees, you burn them, you make them into something. Oh there’s fish, quick, you
kill them, you eat them, you know … so in some ways I feel like this is our little bit
of healing, is to somehow say … we give back to this land its natural state.

Of course, different values of ‘nature’ co-exist, revoking blind hope for full ecological
enlightenment. In the 1880s, as locals showed an appreciation of local plants
(see Figure 4) they also severely degraded the environment through their resource
demands; this co-existence continues today.

29 See also Higgs, Nature by Design for discussions about ecological restoration and community strengthening.
30 The notion of reciprocal relationships is inspired by R. Kimmerer, ‘Restoration and reciprocity: The contribution
of Traditional Ecological Knowledge’, in Human Dimension of Ecological Restoration, ed. D. Egan, E. Hjerpe and
J. Abrams (Washington, DC: Island Press, 2011).
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Figure 4: Group on Gulaga along Tilba Track, c. 1889; note collection of ferns
and orchids
Source: Bodalla State Forests, Document No. 606: Mount Dromedary Flora Reserve No. 79948
Working Plan, TT 134 28, BFFRT archives.

Restoration practice satisfies a human need for cultural and natural connections,
and cultivates caring relationships with what the scholar Donna Haraway refers
to as ‘non-human kin’. Love and commitment to place cultivates a rich sense of
belonging. From such a position, one is exposing oneself to stress, grief and loss.31
In 1974, the scholar Yi Fu Tuan coined the term ‘topophilia’, literally ‘love of place’,
and in 2005 the scholar Glenn Albrecht developed the related term ‘solastalgia’—
grief over loss of a sense of place.32 These volunteers are not afraid to fight hard
for the places they look after, but, through commitment and care, new kinds of
vulnerability are also forged. The love and care experienced in restoration is critical
to shifting relationships within and with the local environment—responding to and
contrasting with extractive settler histories.

31 Van Wieren, Restored to Earth; D. Haraway, ‘Anthropocene, Capitalocene, Plantationocene, Chthulucene:
Making Kin’, Environmental Humanities 6 (2015): 159–65, doi.org/10.1215/22011919-3615934.
32 Y. Tuan, Topophilia: A Study of Environmental Perceptions, Attitudes, and Values (New York: Columbia
University Press, 1974); G. Albrecht, ‘Solastalgia: A new concept in health and identity’, Philosophy Activism
Nature 3, no. 1 (2005): 45–55. I use the term ‘love’ intentionally throughout to encourage the discussion of love
and other emotions in environmental debates, often resisted. See C.-A. Morrison, L. Johnston, L. Longhurst and
R. Longhurst, ‘Critical geographies of love as spatial, relational and political’, Progress in Human Geography 37,
no. 4 (2012): 505–21, doi.org/10.1177/0309132512462513.
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Labouring
Ecological restoration is both physically and emotionally demanding. As Higgs has
pointed out, the physical work and decision-making can be onerous.33 In 2003,
the NSW Government estimated approximately 10,000 people were involved
in voluntarily managing the state’s crown reserves, significantly propping up
environmental management.34 A ‘reserve trust’ under Part 5 of the Crown Lands Act
1989 is a body corporate appointed to manage a reserve. Forming an independent
body of the government, arduous paperwork and accountability are called for.
On top of their physical labour, volunteers juggle responsibility to crown lands,
relationships with the local community and competing land uses. There are concerns
about the ongoing energy in volunteer groups.
Most of the volunteers in Bermagui are elderly or retired. Chris worries that ‘there
doesn’t seem to be any younger people coming in’. She says that many activities in
Bermagui rely on volunteers but people are already committed to other causes and
young people are often busy with the demands of family life. Increasing strains
of menial managerial roles, such as occupational health and safety compliance,
insurance and paperwork, are taxing on volunteers and discourage participation.
Rob tells me, ‘you get people off side for not giving them credit for being sensible
and safe’. Penny wonders why people need to join an organisation to have their
awareness, consciousness and commitment raised, and sees opportunities to get
involved as limited, saying, ‘environmental work is for the privileged’. As is common
in all social groups, work-imposed stresses and clashing characters influence the
experience. The amount of local knowledge relied on, the power in personal
relationships for getting things done and the passion of individuals looking after
their own place create risks associated with the loss of key individuals.
For emotional stamina, it is important that volunteers believe in the benefits of their
labour, yet the task of ecological restoration is often overwhelming and relentless.
This is particularly the case for weeding, which requires constant repetition. Penny
says, ‘Sometimes you just feel: Oh, my goodness, how can we do this? How do you
get on top of that? Informality and tenuousness of resourcing and capability for
weed control plagues environmental management’.35 As Alex says, ‘it’s daunting,
you know, where do you start? And I know it’s best from [previous experience] that
you just start in one little section and move on’. This is one of the principles of the
Bradley Method, established in Australia in 1988, that proposes moving ‘at the pace
of nature through space, from the most intact bush out to the most degraded areas’,
because, as its developer Joan Bradley put it, ‘nobody likes weeding the same piece
33 Higgs, Nature by Design.
34 Department of Lands, ‘Trust Board Members Application for Appointment Advertisement’ (2003), 5, BFFRT
archives.
35 Head et al., ‘Living with invasive plants’, 316.
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of ground over and over again with precious little to show for it’.36 The Weeds Project
has attended to the more arduous weed removal along the coastline.37 The project,
celebrated for its contribution to employment and training for local Indigenous
peoples, works with representatives from respective land councils in the different
sections of the coast. Since the efforts of The Weeds Project began to have an impact,
the Dune Care group do not have any weeding to do on the beach, so they have
been able to turn to planting. ‘It’s still hard work’, says Chris, ‘but you know they’re
going to grow and shade out the weeds.’
Restoration work is often slow and reactive rather than fast and proactive.
The environment keeps participating, creating ongoing and unpredictable challenges.
Even when funding is available, the slow turnround time of funding grants means
immediate needs are often not met. Volunteer groups are vulnerable to community
criticism by those who want to see constant progress.
I feel negative but progress … there must be progress, there must be. Well there is—
look at those pictures back there, and then look at this. So there is progress, it’s just
slow. And people are very quick to criticise too … people will walk along here and
say ‘what are those people doing?’ (Penny).

It is important for onlookers and participants to remember that these individuals
are volunteers doing the best they can. Otherwise, as Alex warns, ‘it can become
overwhelming … then people drop out’. Some volunteers are frustrated that their
labour is propping up local tourism, infrastructure, health and education without
being adequately recognised or supported. An ethical shift from a colonial narrative
of ‘progress’ and ‘improvement’ to one of co-creation, patience and endurance is
evolving, but goes largely uncelebrated.
Physical and emotional exhaustion needs to be balanced by hope. Since restoration
efforts at Long Swamp began, a range of water birds, including some significant
migratory species previously sullied by habitat decline and shooting, have returned,
spurring people on. As Rebecca Solnit has written, ‘to hope is to give yourself to the
future, and that commitment to the future makes the present habitable. Anything
could happen, and whether we act or not has everything to do with it’.38 It does not
take much to look at an old photograph, or make time to tell stories about how
things used to be in order to acknowledge success—and it is an important step both
for the group and for the wider community.

36 J. Bradley, Bringing Back the Bush: The Bradley Methods of Bush Regeneration (Willoughby, NSW: Ure Smith
Press, 1988), 21.
37 See S. B. Cameron, ‘The Bega Valley Shire’s coastal weeds project’, Australian Plant Conservation 20 no. 2
(2011): 15–16.
38 Duck-shooting announcements and numbers are documented in many news articles. For example, see
‘Mumbulla Shire Council’, Cobargo Chronicle, 26 February 1916, 2; R. Solnit, Hope in the Dark: Untold Possibilities,
Wild Histories (Chicago: Haymarket Books, 2004), 5.
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Learning
Through restoration practice, people get to know a place. They come into
relationship with its biophysical features, stories, cultures, memories, histories
and spirit. The anthropologist Deborah Bird Rose has argued: ‘Earth language
is never monological; always relational, it is a call to enter into encounters, to be
co‑present and engaged’, encouraging us to ‘listen in multiple registers’.39 The act
of restoration requires multi-sensory listening and learning. The philosopher David
Abram suggests that ‘each ecology has its own psyche, and the local people bind
their imaginations to the psyche of the place by letting the land dream its tales
through them’. Geography is not merely a subject of place identity, but is also alive
with stories integral to forming place attachment and understanding. Sarah said,
‘I see sugar gliders, there are more snakes, I can hear the cacophony of frogs at night
… I can only go on what I have seen … I can read historical things but I have no
visual or verbal proof of that’.40
Ecological restoration in Bermagui nurtures a place-based form of local knowledge
as a counterpart to ‘expert science’. Sarah described her mission in Bermagui as ‘to
put back what had been taken away around town’. The BFFRT has commissioned
ecological reports to establish the characteristics and ecological values of the area.
Examples include Bermagui Flora and Fauna Reserve Bushland Survey (1986),
Fauna and Flora Assessment: Bermagui Flora and Fauna Reserve (1997) and
The Limnology of Long Swamp (1997).41 These documents guide restoration activities,
establish benchmarks for measuring success and provide scientific legitimacy that
underpins grant applications. Yet different forms of knowledge emerge through
practical experience, and monitoring occurs from having eyes, ears and feet on the
ground. As the ethicist Gretel Van Wieren has written, ‘restoration activities provide
a context [for] people to learn from the other wild beings and processes that shape
their own and other creatures’ lives’.42Alana shared her observation that ‘being in
there more often means that I’ll see more … enjoy it more, in a more sort of tactile
and visual way’. Penny told me, ‘what I’m enjoying most is getting to know the
wetland, getting to know the flora and fauna and feeling more connected to it’.

39 Rose, ‘Val Plumwood’s philosophical animism’.
40 D. Abram, ‘Earth Stories: Ecology’, Resurgence 2, no 22 (2004): 21. See also B. Lopez, ‘A Literature of Place’,
US Society and Values 1, no. 10 (1996), 12; E. Relph, Place and Placelessness (London: Pion Limited, 1976); H. G.
Gadamer, Truth and Method (New York: Crossroad, 1982). In a Heideggerian manner, Gadamar argues that our
experience of the world is constituted by our ‘situatedness’, mediated by our horizon of understanding, implicating
the biophysical sphere in the intricate relationships we have with the world.
41 J. Blay, Bermagui Flora and Fauna Reserve Bushland Survey (Sydney: National Trust (NSW), 1986); G. Daly and
G. Leodard, Fauna and Flora Assessment: Bermagui Flora and Fauna Reserve, Bega Valley Shire (Cambewarra, NSW:
Gaia Research Pty Ltd, 1997); B. Timms, The Limnology of Long Swamp (Newcastle: University of Newcastle,
1997), BFFRT archives.
42 Van Wieren, Restored to Earth, 132.
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The management of carp in Long Swamp provides an example of how ecological
restoration can draw on local ecologies and environmental history. Carp (Cyprinus
carpio) were introduced to Long Swamp by local property owners in the early
twentieth century, a time when acclimatisation societies thrived. Their intention
was to provide fishing opportunities as part of a planned caravan park. It is
now known that carp increase water turbidity and drastically impact Australian
freshwater ecosystems by altering the ecology and excluding many native species,
making their eradication an obvious task for ecological restoration.43 The proven
method of eradicating carp—draining the wetland and covering the surface with
lime to kill off any life—was unacceptable to the group, due to the impact on other
species. Instead, they developed a successful place-based approach that entailed local
culture, the agency of the natural world, and a positive interpretation of drought.
Sarah explained their thinking thus:
we were in a fishing town, there’s a regular fishing competition: why don’t we pay the
fishermen to have competitions to fish out the carp a couple of times a year, going for
the most fish caught, the biggest fish caught? … So we had that happen several years,
back to back, until there’s a point where basically they weren’t catching anything …
At the same time nature was on our side, because we’d had a drought, so as a group
we decided to put one, two, three, four, I think, bird perches into the wetlands. Now,
cormorants came to those perches straight away, and we figured that they would fish
out any fingerlings that hatched.

Another species that was the target for eradication was marram grass (Ammophila
arenaria). About 1911, marram grass was planted in stages in an attempt to
stabilise coastal dunes and reduce drift sand. This was an early rehabilitation action
in response to the effects of clearing local vegetation. An article in the Cobargo
Chronicle in January 1924 applauded the project:
The trustees of the recreation ground are to be congratulated on their success in
arresting the drift of beach sand by the planting of marram grass … There was a
danger a couple of years ago that the drift of a big wave of sand would pour through
the forest trees on the ground and kill them out in a face. This danger has been
averted. Carry on the good work, Sam.44

It is now understood that marram grass competes with native grasses, and has sandbinding properties that can result in dunes becoming steeper. After its successful
colonisation and spread, it is now considered an environmental weed and is actively
removed from Australian coastal habitats. This is an example of how ecological
learning has come in waves, moving further now towards that of ecological systems
thinking where a fast functional fix is not enough.
43 See M. J. Weber and M. L. Brown, ‘Effects of common Carp on aquatic ecosystems 80 years after “Carp as
a Dominant”: Ecological insights for fisheries management’, Reviews in Fisheries Science 17, no. 4 (2009): 524–37,
doi.org/10.1080/10641260903189243.
44 ‘Bermagui’, Cobargo Chronicle, 19 January 1924, 2. For more information, see Eurobodalla Shire Council,
‘Beach weeds’, www.esc.nsw.gov.au/living-in/about/our-natural-environment/introduced-plants-and-animals/weeds/
weed-profiles/beach-weeds, accessed 1 November 2017.
182

Affective ecological restoration, bodies of emotional practice

Imported cultural epistemologies, such as the European seasonal calendar, come
into question through restoration practice. Alana tells me, ‘I learned … about
the changes in it too, like the changes in the water level, and different times of
the year look different from others’. Alex says, ‘we’re still sort of fitting in with
the four seasons as set up by the British, whereas a lot of the Aboriginal people,
I mean, they’ll have anything from two to eight … why do we still set ourselves …
against a country that’s miles away? Why can’t we learn?’45 The philosopher Lucien
Levy-Bruhl noted in 1938 that ‘a sacred spot never presents itself to the mind in
isolation. It is always part of a complex of things which include the plant and animal
species which flourish there at various seasons … and all the emotions aroused by
the whole’.46 By engaging with local ecologies, special places are emerging. There
is a calm, liminal place, under wind-blown tea-trees (Leptospermum continentale)
where Penny stops: ‘It’s a place of silence. We should be quiet.’
Restoration also teaches people how to engage with their place in ways that challenge
both extractive relationships and preservationist ideas of wilderness. Alex says, ‘I love
walking past and seeing some really good lomandra [Lomandra longifolia] … just
seeing what’s around me that—I mean, I can’t use it from here because it’s a reserve
but I’m constantly looking to see’. Later, she stops to point out local food plants,
warrigal greens (Tetragonia tetragonioides) and pigface. Alex hopes that through
restoration she can address oversights entailed in settler notions of the bush, saying,
‘I feel quite ashamed in a way that we’ve been in this country for all these years but
my knowledge of bush tucker food is minimal, so I want to increase my knowledge
… so I can protect those things and not think of them as a weed’. The BFFRT
does not use chemical spray, to ensure that ‘bush tucker’ is safe to eat. Local school
children come here to learn from the environment about ecology and about Yuin
culture.
A lack of local observation and understanding of ecological processes among
settlers contributed to allowing unchecked destruction, as well as misinformed
management. Over time, through being in touch with the land, local knowledge has
developed that contrasts with the hegemony of expert-led Western science. So, too,
has a realisation of the potential for local Indigenous knowledge and culture to
participate in ecological restoration. Possibilities to weave together the environment
and the broader community come from being in place. There is a risk that through
the use of Western science to support and validate their work, volunteers undervalue
the importance of knowledge that comes from being in place, that only time and
experience can spawn.

45 In 2016, the Australian Bureau of Meteorology launched an interactive tool to promote Indigenous weather
knowledge. See www.bom.gov.au/iwk, accessed 1 November 2017.
46 L. Levy-Bruhl, 1938, quoted in R. Sheldrake, The Rebirth of Nature: The Greening of Science and God (London:
Century, 1990), 148.
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Limiting
Ecological restoration excludes unwanted others, with ethical and political
consequences.47 Living nearby, Bruce looks after what he describes as his ‘own
territory’. Species, practices and conflicting human values are carefully screened.
A 1992 article in Coastal Focus, a newsletter for community groups along the NSW
coast, explained, ‘People living along the coast of NSW often feel they live in “a little
bit of paradise” and when forces of destruction threaten, they fight back’.48
This coastline has a history of repeated conflict between the values of industry
and those of conservation. A 1993 Department of Water Resources, Water Policy
Division community guideline development process captures some conflicting
responses to local wetlands. Participants said, ‘individual wetlands need to be
managed separately’; ‘a universal approach is needed’, ‘grazing is an important
value of wetlands’ and ‘wetlands have an intrinsic value’.49 Restoration practice
unites people in their care for local ecosystems in a way that overcomes differences.
In this way, it cultivates an ethic of reciprocity that counters capitalist framings
of the ‘value’ of a place. Sarah says, ‘When you talk to people in town, even
businesses now, who’re interested in money money money, [they] say “where can we
go as a town?”—this was a resource town—this is a logging, fishing town. Totally
a resource town’. Through ecological restoration, volunteers are demonstrating, and
fighting for, a different relationship with the natural world.
On 4 June 1999, the second stage of fencing Long Swamp was completed. This
defined property boundaries and excluded neighbouring cattle from using
the wetland as a water source. For a local family who had used the wetland for
watering their animals for generations, particularly in drought times, this was
a great blight on their history as well as a practical inconvenience. The exclusion of
stock quickly demonstrated how a small intervention allows dramatic repair. Rob
says, ‘I sometimes think that we didn’t actually have to do anything other than
fence it off. The melaleucas and the banksias all self-seed very efficiently’. While
some neighbours are willingly establishing buffer zones within their properties to
accelerate healing, others still resist these management approaches.50

47 See Trigger et al., ‘Ecological Restoration, Cultural Preferences’.
48 ‘Editor’s Note’, Coastal Focus (Total Environment Centre, Sydney) (March 1992), 1.
49 NSW Department of Water Resources Water Policy Division, Guideline development process: Wetlands (1993):
4–7, BFFRT archives.
50 L. Instone, ‘Fencing in / Fencing and: Fences, sheep and other technologies of landscape production in Australia’,
Continuum: Journal of Media and Cultural Studies 13, no. 3 (1999): 376, doi.org/10.1080/10304319909365808.
Instone’s work on fences invites dialogue about boundaries, ownership and identity, specifically bringing new
readings of place that expose ‘cultures and natures rendered invisible and silent in the colonial story’ (372).
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The success of the restoration work has created an environment that is once again
desired and more attractive to developers. Alana said, ‘the road was washed out twice
and then the Council just gave up and said: OK, you can have it, but then they
want it back … twenty years later they want it’. Demands to cater for dog-walking,
cycling and fishing repeatedly challenge the ecological focus. In June 2000, there
was a plan for 2,000 bass fingerlings to be introduced to Long Swamp to provide
recreational fishing opportunities. How short the memory and recurrent the dream
of an introduced fish frenzy. The BFFRT argued successfully against this plan, on
the basis that bass would threaten littoral invertebrates, zooplankton and amphibian
species, leaning too on the legislative powers of its SEPP 14 listing. In this context,
local environmental histories (in order not to repeat mistakes of settlement past) and
stories of human involvement (so as not to present a wilderness ripe for the taking)
are vital.
Actively managing and marking land has been a strong part of the colonial project.
Now the active mark is being used in order to defend a place for nature.51 Volunteers
emphasise the need to keep it ‘natural’, while establishing a strong presence through
signs and events so that there is less pressure from competing groups. ‘It makes it
look like something is being done’, says Rob, jesting, ‘what I would like to do is put
a bloody chain-mail fence across either end of the road and keep people out, and
then it’d look after itself very well’.
Weeding, a foundational aspect of most ecological restoration projects, continuously
enacts territorial exclusion. While weeding on Cuttagee Point, a question is asked
about whether a species is ‘one that belonged or not’, and deemed ‘a legitimate local
grass’ that is to be spared. Weed management decisions are triaged due to limited
resources, meaning that many non-native species are reticently accepted. Inkweed
(Phytolacca octandra) is a perennial herb with a shrubby habit that is listed as an
environmental weed in the local Eurobodalla Shire. Its seed is spread by birds—likely
the same ones that are flitting about over our heads as Bruce cuts it back. ‘I don’t want
to destroy it’, he says, ‘just subdue it a bit.’52 In a 2014 report on weed infestations
written for BFFRT, there is long lists of species assessed as of low concern.53 These
are carefully distinguished from those with a demonstrated capacity to modify the
landscape or soils that are prioritised by local land managers. The management
of weeds is considered according to each sites’ unique characteristics, but clear

51 See N. Blomley, ‘Un-real Estate: Proprietary space and public gardening’, Antipode 36, no. 4 (2004): 614–41,
doi.org/10.1111/j.1467-8330.2004.00440.x.
52 See www.esc.nsw.gov.au/living-in/about/our-natural-environment/introduced-plants-and-animals/weeds/weedprofiles/inkweed-phytolacca-octandra, accessed 24 November 2017.
53 S. B. Cameron, A report on weed infestations in the Bermagui Flora and Fauna Reserve—Bermagui North Lagoon
(Bermagui, 2014), BFFRT archives.
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‘native’ and ‘exotic’ definitions to colonially informed baselines of belonging are
fading. Instead, species are beginning to be approached from an ecological systems
perspective:
Like these thistles, for instance … they’re a response to spraying the kikuyu [Pennisetum
clandestinum] and I think … that there’s a clump of them that seem to be defending
a small banksia against browsing … sometimes you can use things like that and …
also if we grubbed out here, if we managed to grub out every thistle that was here,
we’d still have just as many next year, I’m sure. (Bruce)

Navigating different values within a community is a hard reality for groups working
on public land. Philosophical debates about what belongs and how much they
should be resisting change regularly come up in decision-making. Sometimes
exceptions are made for social reasons, such as retaining some ‘exotic’ trees that were
planted as memorials, giving them cultural value. Decisions about territory invite
reflections on settler belonging: ‘And we’re feral?’ asks Sarah, ‘cause we say we’re
Australian!’ Ecological restoration can respond to the degradation of past and aim
for a resilient and diverse system, but it operates within contested landscapes layered
with histories.

Letting go
Through ecological restoration, people are able to learn from the environment about
change, acceptance, impermanence and letting go. Emphasis is placed on the practice
itself rather than fixed outcomes. In the 1991 annual report of the Conservation
Council of the South-East Region & Canberra, acting President Graeme Evans
wrote, ‘Adaptation to new circumstances will sometimes provide a continuity with
the past which strict adherence to established forms would leave shattered’.54 In this
way, restoration can be a practice of absolution from control, as expressed through
the following examples of sweet pittosporum (Pittosporum undulatum) movements,
the egg-laying habits of turtles and sea-level rise.
At multiple points along the coast, sweet pittosporum is proliferating, forming
thickets of dense green foliage amidst tea-tree, spotted gum and banksia. Without
ecological burning, and with ongoing dispersal by birds, it is expanding its ranges
far beyond documented historical limits, out-competing other native plants. This
species has created dilemmas for environmental managers across eastern Australia.55
At Cuttagee Point, the numbers of sweet pittosporums are increasing. They are
not the only rainforest species thriving under the current management regime.

54 G. Evans, in Conservation Council of the South-East Region and Canberra, AGM report (1991), 1, BFFRT
archives.
55 Cook and Lane, ‘Rethinking Rural Amenity Ecologies’.
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The plantings at Cuttagee Point include more lilly pillies (Syzigium spp.), which
are at the southern end of their range. This was done consciously to take account of
shifting ecological ranges, but in a measured way. Bruce says he ‘wouldn’t go about
deliberately you know, constructing a wholly new environment’, but he is realistic
about the role people have had to play in ecological change:
In effect we’ve changed the land form and the fire regimes so I think—look, we just
have to go with it. I’m not sort of purist in view to restore this to exactly the way
it was pre-European—well in fact we don’t even know about that because a lot of
these headlands were kept burnt by Aboriginal people … There could have been
a thousand species here once, if you start talking about orchids and lilies and things,
and there’s no way that we can restore that. We don’t know how. All you can do is put
the structure back and let it go I think.

Long-necked turtles (Chelodina longicollis) lay their eggs far above the level of high
tide. Complex land form and ocean processes mean turtles have evolved knowing
that their eggs need to be far from the shore. Their movements are sensitively
attuned to the flux of local environmental conditions.56 Like unexpected migrations
of little penguins (Eudyptula minor) in urban Sydney, these turtles make their way
through paddocks and fences into tended gardens and lawns to return to the place
from which they came.57 Such ecologies remind people of the importance of living
in Australian environments with full consciousness of infrequent extremes, and of
commitment to place. Ensuing reflections challenge spatial boundaries and call on
private land management for conservation of local species.
Today, sea-level rise is almost synonymous with climate change. The coastline has
always been turbulent (recall Figure 2). The future of Long Swamp as a freshwater
lagoon relies on the dune remaining intact—an unlikely event given long-term
predictions. Alana says:
I think tsunamis will just take the whole thing out, um, sea level rise will just flood
that whole bit, you know, I just … I, I—if I think about it too much I just get
depressed, so I kind of just (small sigh) I don’t know (laughs) … anything could
happen in twenty years so I just yeah, try and live in the moment and appreciate it
for how it is right now.

Despite awareness of the impact that rising sea levels and high tides will continue
to have on Long Swamp, volunteers value the importance of caring for it in the
present, driven by a deep love of their place.

56 J. H. Roe and A. Georges, ‘Terrestrial activity, movement and spatial ecology of an Australian freshwater
turtle, Chelodina longicollis in a temporally dynamic wetland system’, Austral Ecology 33, no. 8 (2008): 1045–56,
doi.org/10.1111/j.1442-9993.2008.01877.x.
57 T. Van Dooren, Flight Ways: Life and Loss at the Edge of Extinction (New York: Columbia University Press,
2015).
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In 2016, storms again pounded the NSW coast. Foam settled over the remnants of
the road as the waves receded, taking much of the beach with them. The restored
vegetation buffered the blow of the waves, but the long-term future of the coastline
is precarious. Global climate change erodes the familiar, creating an experiential
bridge from the local to the global, and providing a universalised justification for
action. Alex says, ‘I might not be able to affect the big picture, but I can work
at the coalface and make a difference, and that makes me feel better’. Individual
longings to respond to global environmental challenges are submerged in a group or
collective sentiment that is reassuring. Many people spoke of the need to bring the
land to good health and resilience—as Alex says, ‘when the change that does happen
… these areas can still seed, blossom, do whatever they need to do’. From this study,
it seems important to also encourage language and storytelling that turns towards
commitment in the face of the uncertain and irrational—of that which is particular,
and that which is love.58 The novelist Amitav Ghosh writes of the term ‘uncanny’:
no other word comes close to expressing the strangeness of what is unfolding around
us. For these changes are not merely strange in the sense of being unknown or alien;
their uncanniness lies precisely in the fact that in these encounters we recognise
something we had turned away from: that is to say the presence and proximity of
nonhuman interlocutors.59

Ecological restoration actively turns people towards the discourse between human
and non-human others in constant renegotiation—through commitment, passion
and grief. Such experiences erode settler mirages of human dominance and control,
and, in its place, encourage place-based vulnerability and care.

Restorative ecologies
In Bermagui, settler extractive industries are eroding, like the road by high tides.
The mill has closed, local mining has ceased, property values are pushing out grazing
and many of the professional fishers are selling off their licences and being supported
through work transitions by the government.60 In their place, coastal tourism,
drawing on environmental, historical and cultural values, expands, bringing new
trials and possibilities. The people portrayed in this piece who continue to care
for the environment through a series of social and environmental challenges are
important characters in the story of change over time. Their actions are personal
and collective, rational and emotional, hands-on and mythic. They manifest what
58 Albrecht, ‘Solastalgia’.
59 A. Ghosh, The Great Derangement: Climate Change and the Unthinkable (Chicago: University of Chicago Press,
2016), 30.
60 See L. Smith, J. Becker and K. Honan, ‘Unchartered waters for NSW fishing industry dealing with new
government reforms’, ABC Rural, 1 June 2016, www.abc.net.au/news/2016-06-01/nsw-fishing-reforms-0106/
7467330?pfmredir=sm, accessed 9 December 2016.
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Higgs calls ‘focal practice’, that fosters the philosopher David Strong’s notion of
‘correlational coexistence’. 61 In this way, restoration can cultivate what the ethicist
Daniel Spencer calls an environmental ‘ethics of praxis’, in which people are
connected to the natural world in a reciprocal relationship by taking care.62
Restoration practice enters into a dialogue with embodied histories of landscape
change, as understanding, decisions and successes are dictated by the past.63
By keeping their work rooted in local place and its histories—both told and
untold—restoration practitioners can remain open to reflection and uncertainty,
cultivating generous relationships with changing places. Ecological restoration is
indeed ‘rooted in ecological history’; yet, as the environment drifts, so too do the
human relationships with place. In this context, committed local relationships
become vital.64 The affective elements of restoration expressed in this article note the
powerful component of emotions to the practice. Emotions engage history through
another kind of healing potential: by dwelling in it, dismantling colonially framed
imaginaries, and plotting out alternatives for ways of being with knowing and
narrating place. Seen in this light, ecological restoration can be a powerful practice
that attends to and disarms limiting ideas of history, contributes to a decolonisation
of environmental management and increases meaningful responses to contemporary
environmental tribulations.
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