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THESIS ABSTRACT 

 

Australia’s future food security depends on long term sustainable production systems. Whilst present agro-

systems attempt adaptation to economic drivers, their long-term environmental sustainability is barely 

considered. This thesis investigates the environmental/ecological history of food production from 

prehistory to present, focusing on the Esperance Bioregion - a model for wider Australia. Producing food is 

an ecological phenomenon dependent on nature though critically influenced by culture. The human 

ecological, cultural and political processes involved in food production transformed the evolving 

landscapes and Social Ecological Systems (SES) of nature, to apparently sustainable  Aboriginal SES, then to 

colonial SES followed  by modern industrial agro-ecosystems.  

Deep time forms a significant part of this thesis, for humanity is not the centre of the world, and 

landscapes and SES without people have existed successfully for far longer than humans. Understanding 

and acknowledgement of ecosystems before people – the Esperance Bioregion as Eden with landscapes of 

nature - is essential before conclusions can be made about human environmental history and its impacts.  

The first modern peoples coming to Sahul/Australia  encountered seemingly unending food and resources 

from the human naïve animals who lived there. They did not automatically live in perfect harmony with the 

existing landscapes of nature but became a consumer front culminating in a period of destructive 

ecosystem change from which few of the original ecosystems, their keystone species and ecosystem 

engineering megafauna and their cohorts survived. As an adaptation to the changes they had caused , 

people reorganized their culture to fulfill the ecological roles of apex predators, herbivores and ecosystem 

engineers so becoming the keystone culture. Becoming  eco-farmers enabled  them to ensure ongoing 

sustainability of the biodiverse food production that defined their SES. 
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To understand present agro-systems it is essential to first understand the historical and ecological factors 

that influenced their development.  In 1829 Western Australian European colonisation and environmental 

change  was ecologically a  consumer front. Invasion of the Esperance bioregion started in 1864, when 

sheep pastoralists came to the region and were for a period successful, despite the impacts of their sheep 

swarms on local flora, fauna and Aboriginal SES. Pastoralists were soon followed by settler farmers, whose 

systems adapted partly to local environmental conditions as they used fertile mosaics to grow their 

imported animals and plants. Aboriginal SES then collapsed spectacularly as land loss, conflict, hunger and 

disease combined to remove most of their landscape ownership and management.  Transformation 

increased significantly from the 1920’s, despite a short respite due to depression and war. Farming 

changed from communities living in and farming the landscape as shaped by Aboriginal SES, to re-

engineering the landscape to more closely reflect an image of European/Anglo models of agricultural 

productivity, economy and country. These new SES featured a dramatic reduction in community landscape 

interaction and native biodiversity to produce a limited range of foods from domesticates.  

State Government policies supported a terraforming type of landscape change to the mallee and 

sandplain,  resulting in large scale industrialized agricultural systems producing simple foods from crop 

monocultures mostly based on wheat, sheep and cattle pastures.  The clear at all costs attitude continued 

into the 1980s, with vast areas of mallee–heath and mallee woodlands cleared in the Esperance bioregion, 

despite  clear scientific evidence-based predictions of future land degradation problems, especially from 

salinity. These are now rapidly materializing.   

Modern solutions to food production problems may be found by using the concepts of sustainability and 

resilience thinking to establish how lessons can be learnt from nature and past SES. I conclude with a short 

discussion of local and global obstacles to developing sustainable food production, along with ideas for 

possible future systems. Their successful implementation is contingent upon a paradigm shift among 

farmers as well as society at large.       
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Chapter 1 

 

Transformations of Nature and People 

The socioeconomic activities of virtually all societies have resulted in the simplification of their natural 

environments.1 

 

 Introduction 

The future of Australian society – and indeed all human societies- ultimately depends upon the long-term 

sustainability of its food producing systems. My premise is that human food production systems have been and 

remain key drivers of the major environmental changes that have occurred in Australia from the deep past to the 

present. I examine the impacts and adaptations of humans through time as they progressively simplified food 

production systems, by looking at lands that fall within the Esperance Mallee - Recherche Bioregion as described in 

the ‘Interim Biogeographic Regionalisation of Australia’(Appendix I). My focus is loosely based upon a rectangular 

area to the east of the Lort river, through Esperance and ending around Israelite Bay; and north from Norseman 

across to Fraser range and Balladonia. Since I am not examining the whole region I have for brevity called this soft 

boundary area the Esperance bioregion.2  

‘Eden’ as a root word in Aramaic means fruitful and well-watered. My view of this region is to regard it as 

a symbolic  Eden, a bounteous and fruitful place to those who care for her, yet fragile and subject to being 

destroyed by unsympathetic human activities that can represent a metaphorical expulsion from ‘Eden.’3 The 

original Esperance bioregion which for me starts at during the late Pleistocene around 60,000 years BP, was 

dominated by animal/plant landscapes and as close to sustainable and resilient as possible, yet as with any 

complex system had the fragility endowed by reliance upon the interrelationships between keystone species, their 

cultures, communities and ecosystems.4 Change drivers were primarily geophysical and climatic with some 

biological, but usually taking place at a pace that animals, plants and ecosystems could evolve with over time. The 

Esperance bioregion thrived until humans arrived.  Their activities drove rapid change overwhelming the resilience 

                                                
1 E. Parker. ‘Forest islands and Kayapo resource management in Amazonia: a reappraisal of the Apete.’ American Anthropologist 

94, no. 2, 1992, 414.   
2  Adapted from - Department of Sustainability, Environment, Water, Population and Communities. Interim Biogeographic 
Regionalisation for Australia, Version 7. Australian Government, 2012. 
3 Cohen, C. ‘Eden.’ In The Oxford Dictionary of the Jewish Religion. Oxford University Press, Oxford, UK, 2011, pp.228-229. 
[The word ‘Eden’ is now believed to be more closely related to an Aramaic root word meaning "fruitful, well-watered;  

P. Swarup. The Self-Understanding of the Dead Sea Scrolls Community: An Eternal Planting, A House of Holiness. A&C Black, 
London, UK, 31 Oct. 2006. This regions Eden can be regarded as parallel to one of the interpretations of ‘Eden’ as referring to 
the forests of Lebanon (which were destroyed by overclearing leading to desertification).]   
4 L. Scott Mills, M.E. Soule and D.F. Doak. ‘The Keystone - Species Concept in Ecology and Conservation.’ Bioscience 43, 
no.4, April 1993, pp.219-224.  The concept was first used by Robert Paine. Ecologists have decided on two definers of key-stone 
species. First, their presence is crucial in maintaining the organization and diversity of their ecological communities. Second, 
these species are exceptional, relative to the rest of the community, in their importance such that without them the species 
present, structure and function of an ecosystem can be irreversibly changed; N.L. Etkin. Editor. Eating on the Wild Side: the 
Pharmacologic, Ecologic and Social Implications of Using Non-cultigens. Uni. Arizona Press, Tucson, USA, 1994. Etkin has applied 
the concept to human societies and their particular cultures calling them ‘keystone cultures.’    

https://en.wikipedia.org/wiki/Aramaic
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of systems as they ‘consumed’ the biodiversity and ecosystem processes that had allowed the original ‘Eden’ to 

exist.  After their early damaging impacts Aboriginal societies adapted to the landscapes and species left and for at 

least 60-50,000 years had keystone roles in maintaining them to produce relatively biodiverse ecosystems and 

bountiful plant and animal food.  With ecosystems reliant upon Aboriginal people and their activities, 

environments were vulnerable to rapid and deleterious change when their influences were largely expunged by a 

new human invasion from Great Britain and Europe. Transformations caused by human behaviour are the main 

theme throughout the thesis as it analyses the dynamic processes of change that have led to new humanized and 

diminished ecosystems in the Esperance bioregion.  

Researchers, including Jared Diamond, Tim Flannery, Wendell Berry, Austin Duncan Brown and Donald 

Worster have argued that environmental catastrophes fundamentally due to culturally driven inappropriate food 

producing systems, have been the fundamental reason for many scales of societal collapse.5 Evolutionary 

components to these cultural explanations are added by Dustin J. Penn as he attributes  many of our current 

environmental problems of overpopulation, overconsumption, discounting of the future and maladaptive 

behaviour towards the land and its ecosystems, to our evolutionary roots.6  He also concludes that Homo sapiens 

has a long history of destructive ecological impacts that are not simply due to ‘Western’ culture. Effectively people 

have been long consuming their ‘Eden’s’, the places that they live in and can cherish, and yet despite these feelings 

are often unable to transform themselves or their wider culture into acknowledging this and so developing 

sustainable and resilient food systems. The need to address ‘the age-old predicament of how humankind can feed 

itself without degrading the primal source of life’ is particularly highlighted by Donald Worster in his paper 

exploring the need to include the transformative properties of human food production in historical research.7  

I have examined the most fundamental of people’s ecological relationships with nature and the land – the 

production of food as a Cultural adaptation.  Food production systems at different time periods and their 

environmental effects were studied within the discrete area provided by the Esperance bioregion to illuminate 

some of the broad contours of environmental change here and elsewhere, as well as providing insights into 

processes experienced across Australia. There is a gap in comparative knowledge of how different groups that 

include Aboriginal people, Colonial invaders and modern industrial agriculturist’s in the same region have 

attempted to create sustainable food producing systems; the environmental and cultural consequences involved; 

and whether past systems could inform present and future efforts to develop sustainable food systems. I use an 

interdisciplinary approach bringing together disciplines such as ecology, anthropology and agroecology with 

                                                
5 J. Diamond. Collapse: How Societies Choose to Fail or Succeed. Viking Press, New York, USA, 2005; T. Flannery. The Future 
Eaters: an ecological history of Australasian lands and people. Reed Books, Chatswood, Victoria 1994; W. Berry. The Unsettling 
of America. Sierra Club Books, San Francisco, USA 1997; A. Duncan Brown. Feed or Feedback. International Books, Netherlands, 
2003; Worster, March 1990, 1087-1106.  
6 D.J. Penn. ‘The Evolutionary Roots of Our Environmental Problems: Toward a Darwinian Ecology.’ The Quarterly 

Review of Biology 78, no. 3, 2003, 275-280.  
7 D. Worster, ‘Transformations of the Earth: Toward an Agroecological Perspective in History.’. Journal of American History, vol. 
76, no. 4, March 1990, 1087-1106 (1106). 
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environmental history to contribute to an explanation of the human landscapes of the past and how they were 

replaced with those of the present. This approach can contribute to Stephen Dover’s call for environmental history 

to make itself relevant to current concerns such as sustainability between human and natural systems by seeking 

to ‘construct histories, establish baselines, and identify long term trends.’8 As well it addresses Donald Worster’s 

call to include agroecological perspectives in human history.9 

My thesis employs the concept of humans as ‘ecological [agents] beings’ to explore past and present 

environmental interactions and in doing so presents an ecological perspective about anthropogenic landscape 

change.  In modern Australian food systems research, this approach seems to have been little used and the 

progressive replacement of highly integrated food- culture- ecological elements within indigenous systems with 

colonial and then industrialised modern food systems is accepted as a progression from past primitiveness to 

modern advancement. I question the implicit belief that present industrialised agricultural systems are superior to 

those of the past. I also question ideas that the future sustainability of food production in the Esperance bioregion 

and the rest of Australia does not need ecological wisdom from history and deep history.    

  

1.1 Social Ecological Systems  

Our living planet earth results from a long history of interactions between living organisms and geophysical 

processes that have transformed a dead world to a living one.10 We as Homo sapiens, our relatives and ancestors 

have been relatively recent newcomers to the history of life on earth.  Nevertheless, our effects on planetary 

ecological systems have been disproportionate, starting at least 500,000 years ago, when Homo erectus began 

using fire to manipulate landscapes. New evidence points to rapidly increasing human influence, even on global 

climate, when humans started to farm around 8-10,000 years ago.11 Most researchers now agree that humans 

have had environmental impacts almost everywhere on the Earth’s surface.12  In today’s overpopulated world, 

human environment interactions have become so transforming as to put at risk the functioning of sustainable 

ecosystems needed to support not only the needs of people but also other life forms. Recognition of this has led to 

my comparative thesis examining the notion of sustainable versus unsustainable actions and systems in which 

humans produce food.    I draw upon some key concepts accepted within ecology, which recognise that there are 

                                                
8 S. Dovers. ‘Sustainability and ‘Pragmatic’ Environmental History: A Note from Australia.’ Environmental History Review 18, no. 
3, Autumn, 1994, 21-36 (22). 
9 Worster, 1990,1087-1106. 
10 P. Ward and D. Brownlea. Life and Death of Planet Earth. Times Books, New York, USA, 2002; L. Margulis and D. Sagan. 
Microcosmos. University of California Press, California, USA, 1997. 
11 S.R. James ‘Hominid Use of Fire in the Lower and Middle Pleistocene: A Review of the Evidence.’ Current Anthropology. 
University of Chicago Press 30, no.1, February 1989, 1–26; K. Miller ‘Archaeologists Find Earliest Evidence of Humans Cooking 
With Fire.’ Discover, May 2013; W. Ruddeman ‘How Did Humans First Alter Global Climate?’ Scientific American 292, March 
2005, 46-53.  
12  W. Thomas. Editor. Man’s role in changing the face of the earth. University of Chicago Press, Chicago, USA, 1956. More 
recent examples are covered by – E. A. Smith and M. Wishnie. ‘Conservation and subsistence in small scale societies.’ Annual 
Review of Anthropology 29, 2000, 493-524; S.J. Pyne. ‘Attention all keepers of the flame.’ Whole Earth Review, Winter, 1999, 1-
2; E.W.B. Russell. People and Land through Time- linking Ecology and History. Yale University, 1997; W. Gammage. The Biggest 
Estate on Earth: how Aborigines made Australia. Allen and Unwin, Sydney, NSW, 2011.  

http://faculty.ksu.edu.sa/archaeology/Publications/Hearths/Hominid%20Use%20of%20Fire%20in%20the%20Lower%20and%20Middle%20Pleistocene.pdf
http://discovermagazine.com/2013/may/09-archaeologists-find-earliest-evidence-of-humans-cooking-with-fire
http://discovermagazine.com/2013/may/09-archaeologists-find-earliest-evidence-of-humans-cooking-with-fire
https://en.wikipedia.org/wiki/Discover_%28magazine%29


4 
 

neither natural nor pristine systems without people (or their indirect effects) nor social systems that can exist 

without nature. Ecological  geographers Ian Davidson-Hunt and Fikret Berkes from the Stockholm Resilience 

Centre, along with other researchers have shown how human social and ecological systems are deeply 

interconnected and ‘co-evolving across spatial and temporal scales’.13 Davidson-Hunt and Berkes are clear that this 

paradigm accepts ‘the evolutionary or adaptive relationships between human societies and nature where humans 

and their societies are part of ecological systems within a defined boundary, neither people nor nature having pre-

eminence’. They therefore conclude that people live in Social Ecological Systems (SES), and this is the  precept used 

throughout this work.14 In Chapter 2, I take the SES concept further by  including the usually forgotten non-human 

animals as socially and culturally organised and therefore also having SES, because they also are part of and 

profoundly influence ecological systems.15  In  Chapter 9, I compare past and present human SES, and explore in 

greater depth the concept of adaptation and how the paths taken can influence the long term sustainability of 

human SES.16 In  using sustainability in this context and throughout this thesis, I am referring to the ability of a food 

production system to exist and adapt in the long term (perhaps over 500 years) without doing irreparable damage 

to the ecosystem structures and functions that support it. 

Though humans exploit a wide array of non- food resources, my focus is upon the historical 

transformations, transitions and adaptations of SES, in terms of their sustainability and resilience, in relation to the 

food producing systems of the Esperance bioregion.17 The insights gained have implications for approaches to 

issues of long-term food security and environmental change in modern Australia and the Esperance bioregion.  The 

climate history of the Esperance bioregion reconstructed from tree growth rings research by Louise Cullen and 

Pauline Grierson suggests long periods in the past where human food production would not have been easy.18  The 

easy availability and abundance of food choice is as E.N. Anderson reiterates, a principle too often taken for 

granted, in modern societies such as Australia. He reminds us that food is a fundamental prerequisite for survival 

and contentment at both the scale of individuals and of societies at large. Cultural influences on production and 

consumption of food by humanity are so important that people will take their culturally based and sometimes 

environmentally inappropriate foods and associated production systems with them when they invade new lands.19 

                                                
13 S.H. Simonsen. Stockholm Resilience Centre, Stockholm University, Kraftriket, Sweden, 26th /12/ 2007. 
14 I. Davidson-Hunt and F. Berkes, ‘Nature and Society through the lens of resilience: towards a human–in–ecosystem 
perspective.’ Navigating Social-Ecological Systems: building resilience for complexity and change. Cambridge University Press, 
Cambridge, UK, 2003.  
15  H. Buller. ‘Animal geographies 1.’ Progress in Human Geography 38, no.2, 2014, 308-318.  
16 B. Walker and D. Salt. Resilience thinking: Sustaining Ecosystems and People in a Changing World. Island Press, Washington DC, 
USA, 2006; I. Davidson-Hunt and F. Berkes.  ‘Nature and Society through the lens of resilience: towards a human –in –ecosystem 
perspective.’ In Navigating Social-Ecological Systems: building resilience for complexity and change.  Cambridge University Press, 
Cambridge, UK, 2003.   
17 Adapted from - Department of Sustainability, Environment, Water, Population and Communities. Interim Biogeographic 
Regionalisation for Australia, Version 7. Australian Government, 2012.  
18 L.E. Cullen and P.F. Grierson. ‘Multi-decadel scale variability in autumn-winter rainfall in south-western Australia since 1655 AD 
as reconstructed from tree rings of Callitris columellaris.’ Climate Dynamics, no.33, 2009, 433-444. 
19 E.N. Anderson. Everyone Eats. New York University Press, New York, USA, 2005, p.89. Indigenous societies, including Aboriginal 
Australians, had far better nutrition, based on nutrient dense varieties of plant and animal foods, than agricultural societies that 
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The type of agroecosystems then developed reflects this culturally acceptable food and can have disastrous 

consequences for the indigenous SES and ecosystems they displace. 

Acknowledging the importance of food production for human ecology is recognised by Worster who 

proposes that a key focus of environmental history should be how people have used technology and culture in 

their attempts to ‘create a mode of production to get [resources] from the earth and into their bellies’.20 He 

describes how ecosystems re-organised for food production purposes are agroecosystems, essentially 

domesticated ecosystems which channel most of the energy produced into human food through various 

interventions such as use of fire, plant cultivation and animal production.21 Agroecosystems range from highly 

complex biodiverse systems in which a wide range of plant and animal foods are exploited (traditional Aboriginal 

food systems) to highly simplified ecosystems growing very few types of food (modern agricultural monocultures). 

Agroecologist Miguel Altieri explains that where food producing systems still maintain many important elements of 

‘natural’ ecosystem processes such as recycling of manures and minerals, and maintenance of hydrology, along 

with environmental social responsibility and economic viability, they may be considered comparatively sustainable 

and resilient to perturbations.22 In contrast, ecologists and agricultural scientists are questioning the long term 

sustainability and resilience of the ecologically simplified and non-cyclical  agroecosystems of modern industrial 

agriculture.  

 As part of the process of transforming nature to produce food, cultures are organized in terms of social 

relationships including religions, gender roles and seasonal rhythms, as well as in their basic interactions with and 

beliefs about nature. A community that makes its living from hunting,  gathering and managing numerous 

resources is likely to have a different set of cultural expertise  to an agricultural community relying on relatively 

few plant and animal species.23 The first will have sophisticated and wide ranging knowledge about their 

environment’s interrelationships and food producing systems and their role within it; the second will have 

knowledge about how best to produce from their few species in the local environment but may be quite ignorant 

of surrounding ecological systems, the ecosystem services they provide and the effects their agricultural practices 

have upon those ecosystems.24 These knowledge features can have important consequences in determining the 

long term sustainability of a SES.  

There has been significant growth in interdisciplinary research in the past 20-30 years that examines social 

systems together with ecological systems, often using an environmental historical approach to evaluate the 

                                                
sacrificed quality for bulk starch foods based on cereal grains; D.C. Markey, 1986. What people recognise as food is culturally 
based (and class based within a society) so that the potential foods in a habitat may not be recognised.  
20 Worster, 1990, 1087 -1106.  
21 Worster, 1990, 1093; J.E. Ikerd, ‘Rethinking the First Principles of Agroecology: Ecological, Social and Economic.’ In P. Bohlen 
and G. House, Editors. Sustainable Agroecosystem Management. CRC Press, Boca Raton, USA, 2009, 41-52 (44).  
22 M.A. Altieri, Agroecology: The science of sustainable agriculture. Westview Press, Boulder, Colorado, USA, 1995. Altieri is a 
leading researcher in developing the concepts of Agro-ecology and Agroecosystems where the aim is to retain key elements of 
local ecosystems in food production systems.   
23 Worster 1990, 1091-1092.  
24 B. DeWalt. ‘The Cultural Ecology of Development: Ten Precepts for Survival.’ Agriculture and Human Values 5, Issue 1-2, 1988, 
112-123.t 
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sustainability of past agroecological systems.25 For example, there is potentially much to learn from traditional 

food production systems that have demonstrated their sustainability by persisting for thousands of years. Such 

systems are based on integrated agroecological and social principles that are not subsumed by the prevailing view 

that nature, culture and food are only valuable as part of economic resources for a market economy.26  Jules 

Pretty, for example, has used a comparative approach to contrast traditional agricultural societies throughout 

Africa with western industrialized agricultural systems in terms of key parameters such as input types and 

quantities, role of non-agricultural nature and social and cultural qualities that internalize rather than externalize 

ecological consequences. He concluded that in industrialised agricultural systems, as natural and cultural capital is 

being eroded at an ever-increasing rate, factors such as ‘continued population growth, rapidly changing 

consumption patterns and the signals of climate change are driving limited resources of food, energy, water and 

materials towards and beyond critical thresholds.’ In his view industrialised systems are unlikely to be sustainable 

or able to maintain long term world food production and security unless the positives of traditional systems are 

acknowledged as being able to provide information for long term futures and vital aspects incorporated.27  An 

example is provided in Alfonso Castro’s  descriptions of how the Kirinyaga, Kenya, the Ndia and Gichugu Kikuyu 

people’s traditional communal agroforestry practices had for generations sustainably maintained multi-use food 

producing forests within their SES. Colonial invasion and the consequent disruptions caused by privatization of land 

tenure and other ‘innovations’, such as the cash crop food economy, prevented the continuation of traditional 

communal forestry. Though state run agroforestry concentrates on introduced commercial monocultures it has 

allowed traditional food forestry to persist which provides a degree of food security for the rural population. 28 

Agroecologists such as Stephen Gleissman and ecologist/geographers Fikret Berkes and Carl Folke, have examined 

several other Indigenous systems as linked nature and human systems that also possess qualities promoting long 

term sustainability, and can provide information on how modern practices can become more sustainable.29  

Aboriginal SES are an important focus of my project and includes the Nyungar and Ngadju peoples who in 

an Australian context, of which the Esperance bioregion is a small part, provide examples of some the longest 

continuous systems of adaptive and resilient human environmental management for food production. Traditional 

ecological knowledge (TEK) is slowly being recognised in Australia as having an important role in environmental 

                                                
25 I. Davidson-Hunt and F. Berkes, 2003; J. Pretty. Agri-culture –Reconnecting People, Land and Nature. Earthscan, London, UK, 
2002, 26; K. Saltzman, et.al.  ‘Do Cows Belong in Nature?  The Cultural basis of Agriculture in Sweden.’ Journal of Rural Studies 
27, 2011, 54-62; R.R.J. McAllister, et.al. ‘Australian Pastoralists in Time and Space: the Evolution of a Complex Adaptive System.’ 
Ecology and Society 11, no.2, 2006.  
26  Pretty, 2002, 11; B. Donahue, The Great Meadow: Farmers and the Land in Colonial Concord. Yale University Press, 
Connecticut, USA, 2007. – in which Donahue investigates a colonial agricultural system in New England that persisted for 
hundreds of years; Altieri, 1995.  
27  J. Pretty. ‘Interdisciplinary progress in approaches to address social-ecological and ecocultural systems. Environmental 
Conservation 38, no.2, 2001.127–139,127; Pretty, 2002, 11. 
28  A.P. Castro. ‘Kikuyu Agroforestry: an Historical Perspective.’ Agriculture, Ecosystems and Environment 46, 1993, 45-54.   
29 S.R. Gleissman.  Agroecology: the Ecology of Sustainable Food Systems. 2nd Edition. CRC Press, Boca Raton, USA, 2007, 24-25; 
F. Berkes and C. Folke, Editors. Linking Social and Ecological Systems: management practices and social mechanisms for building 
resilience. Cambridge University Press, Cambridge, UK, 1998. 
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management. However, there is an ongoing and tangible failure to recognise that these original ecological 

knowledge systems were closely and concretely aligned to managing social ecological systems for food production. 

The more abstract aims of modern environmental management such as biodiversity and endangered species on 

land left over from agricultural development is far removed from how Aboriginal people managed their 

environments, for their aims were to sustainably produce food.30 Literature such as Moya Smith’s 1994 thesis, 

Stephen Hopper’s Yorlinning and the 2010 CSIRO study by Susan Prober and Michael O’Connor, provide evidence 

that the Esperance bioregion has in the past successfully supported Aboriginal peoples with food and material 

needs for many thousands of years. It would seem presumptuous to assume that modern agriculture has nothing 

to learn from these past SES.31  Proposals  acknowledging that Aboriginal SES could be capable of providing 

information useable in the development of good social and ecological relationships for food production in Australia 

is generally not considered among producers, agricultural researchers and policy makers – rather they are sure 

modern systems are better.  

 

1.2 Sustainability Transformation and Resilience 

Sustainability transformation and resilience are principal concepts for this thesis and their use reflects a 

growing understanding that social systems and ecosystems should be studied together as a duality. There are 

numerous interpretations and definitions of sustainability depending upon the context in which it is used. As Chris 

Cocklin and Jacqui Dibden note, ‘sustainability …. is an ambiguous and contested concept.’32 For example, it is 

often used in the context of a definition of sustainable development. ‘Sustainable development’ was defined by 

the United Nations World Commission on Environment and Development in 1987(the Brundtland Commission) as 

‘development that meets the needs of the present without compromising the ability of future generations to meet 

their own needs’.33 In response, a wide range of nations adopted its views including the Australian Federal 

government, adapting them within the local context to produce  a National Strategy for Ecologically Sustainable 

Development.34 Since use of ‘sustainable’ and ‘development’ in the same paragraph seems to be an oxymoron as it 

assumes continuous economic growth in a finite world, I will consider sustainability from the less ambitious 

cultural and agroecological systems viewpoint.35 Here it  is viewed as a continual process rather than an end point 

                                                
30 C. Muir, et.al. ‘From the other side of the knowledge frontier: Indigenous knowledge, social–ecological relationships and new 
perspectives.’ The Rangeland Journal 32. no. 3, CSIRO, 2010, 259-265(264).  
31 Moya Smith. Recherché a L’Esperance: a Prehistory of the Esperance Region of South-Western Australia. Doctoral Thesis, 
University of Western Australia, 1993; M. O’Connor and S. Prober. A Calendar of Ngadju Seasonal Knowledge – report 1.2 to the 
Ngadju People. CSIRO, Perth, WA, 2010; S. Hopper. Yorlinning. Unpublished, 2015. 
32 C. Cocklin and J. Dibden. Sustainability and Change in Rural Australia, University of NSW Press(UNSW), NSW, 2005, 2. 
33 United Nations General Assembly (1987) Report of the World Commission on Environment and Development: Our Common 
Future. Annex to document A/42/427 - Development and International Co-operation: Environment. -retrieved from A. Black 
‘Rural Communities and Sustainability.’ In C. Cocklin and J. Dibden Editors. Sustainability and Change in Rural Australia. UNSW 
press, 2005, 31. 
34 Commonwealth of Australia, 1990, 1992, 2005, 31; Black, 2005, 20-38.   
35 W.E. Rees, ‘The Ecology of Sustainable Development.’ Ecologist 20, no.1 –January/February 1990, 21. Rees contends that ‘true 
sustainability requires that we recognize the reality of ecological limits to material growth.’  

http://www.un-documents.net/wced-ocf.htm
http://www.un-documents.net/wced-ocf.htm
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and includes ecological, cultural and economic dimensions that interact with agricultural systems to produce long-

term agroecological systems. For example, John Ikerd maintains that ‘a sustainable agriculture can maintain its 

productivity and usefulness to society indefinitely’ by using ‘farming systems that conserve resources, protect the 

environment, produce efficiently, compete commercially, and enhance the quality of life for farmers and society.’36 

Charles Holling et.al. propose that resilience is the key to sustainability because resilient SES have the capacity to 

adapt by changing and transforming into new states of being as the world changes, while still maintaining their 

functionality.37 However they can also be transformed for the worse (in terms of food production and biodiversity) 

under bad management and become resilient in their new state and difficult or impossible to retransform. 

This concept of system resilience has been applied in a Western Australian context by Helen Allison and 

Richard Hobbs.38  Allison and Hobbs modelled the Western Australian agricultural region as a large- scale SES in 

detail using resilience theory and the adaptive cycle to devise a conceptual model of its dynamics.  Though the 19th 

Century developed WA wheatbelt region appears to be an economically adaptive system having experienced 

sequential periods of growth, reorganization, renewal and accumulation, this fails to account for ongoing resource 

depletion, topsoil loss, environmental pollution, accelerating salinity and social factors such as population decline. 

These problems are interpreted by Allison and Hobbs, as indicating that the SES is not sustainable in the long term 

and so is in a ‘lock-in pathological trap’.39 The Esperance bioregion landscape was one of the last areas of the State 

to undergo transformation from a landscape dominated by trees and native perennial vegetation to a virtually 

treeless landscape devoted to large scale annual cropping monocultures.  Allison and Hobbs conclusions are 

reflected in the later development of the Esperance bioregion and my thesis suggests that in terms of its 

environmental sustainability it may also be a ‘lock in pathological trap’.  

Cameron Archer used the resilience concept in his study of SES in the Patterson Valley in NSW. He notes 

that the concept has ‘proved to be valuable in assessing the impacts of change over time in the context of 

historical events and for reflecting on those changes to formulate a prediction for the future of the Valley.’40  His 

use of the concept as a way of understanding evolving processes of change through different eras of pre-human 

and human occupation more closely resembles my approach than that of Allison and Hobbs. He concluded that the 

Paterson valley did exhibit strong indications of sustainability and resilience.41 R.D. Whalley et.al have similarly 

used resilience theory to explore of drivers of change in SES in the Gwydir Wetlands and Macquarie Marshes in 

                                                
36 J. Ikerd, ‘The Need for a Systems Approach to Sustainable Agriculture.’ Agriculture, Ecosystems and Environment 46, 1993, 
p.151. Ikerd reflects a capitalistic approach within his sustainability definition, which is rejected by other researchers including - 
Herman Daly.  Steady-state economics: with new essays. Island Press, New York, USA, 1991.  
37 C.S. Holling, et.al. Resilience thinking: sustaining ecosystems and people in a changing world. Island Press, New York, USA, 
2006, pp. 11; C. Folke, et.al. ‘Resilience Thinking: Integrating Resilience, Adaptability and Transformability.’ Ecology and Society 
15, no.4, 2010, 20; Walker and Salt, 2006, 11.  
38 H.E. Allison and R. J. Hobbs. ‘Resilience, adaptive capacity, and the “Lock-in Trap” of the Western Australian agricultural region.’ 
Ecology and Society 9, no.1, 2004, 3. 
39  Allison and Hobbs, 2004.   
40  A.C. Archer, Social and Environmental Change as Determinants of Ecosystem Health: a Case Study of Social Ecological Systems 
in the Patterson Valley NSW Australia. PhD Thesis University of Newcastle, 2007. 
41 Archer, 2007. 



9 
 

northern N.S.W. They examine how and why ecosystems are moving into new less desirable states of resilience 

where the vegetation is dominated by the invasive and unpalatable ecosystem engineering weed Lippia.42  They 

conclude that the ecosystem has reached a new state of resilience that is highly resistant to change and not 

beneficial to agriculture at all.  R.R. McAllister et.al. also used resilience theory and SES in their analysis of 

pastoralism evolving as complex adaptive systems in Australian rangelands.43  They conclude that the pastoral SES 

exhibits fragility and is unlikely to survive without changes into new systems that allow long term periods of rest 

from grazing pressure so that palatable perennial plants can recover. Unlike Walley and McAllister I do not attempt 

to micro-analyse or model each era as an ongoing resilience process in each chapter. Instead in my last chapter I 

use the concept as an analytical means to describe and compare the SES of different eras, especially the three eras 

of human occupation.  From this perspective, my thesis explores the ways that human groups have adapted to and 

changed a complex world in their efforts to produce food and draws conclusions about the sustainability and 

resilience of the different social ecological and agroecological systems through an environmental history of the 

Esperance bioregion.  

 

1.3 Environmental History 

Environmental history provides an interdisciplinary framework for my attempt to explain the present Esperance 

bioregion in terms of past and continuing human actions. Stephen Dovers defines environmental history as: 

the investigation and description of previous states of the biophysical environment, and 

the study of the history of human impacts on and relationships with the non-human 

setting. Environmental history seeks to explain the landscapes and issues of today and 

their evolving and dynamic nature and from this elucidate the problems and 

opportunities of tomorrow.44  

Libby Robin and Daniel Connell suggest that there is an urgent need to examine different scales and timeframes 

when considering change, as effective responses to large scale environmental concerns are still not being 

developed or even seen as urgent.45 This approach is convergent with many of the aims of other disciplines such as 

agroecology, geography, ecology and anthropology, and acknowledges that within short time scales people seem 

to believe that they live in an unchanging landscape, not comprehending that their everyday activities can have 

profound impacts upon landscape and climate in both the short and long term. In spite of the nostalgic yearnings 

for the cultural and social past described by Daniel Lowenthal, where people do recognise that life and landscapes 

                                                
42 R.D.B. Whalley, et al. ‘Drivers of change in the Social-Ecological Systems of the Gwydir Wetlands and Macquarie Marshes in 
northern New South Wales, Australia.’ The Rangeland Journal 33, no.2, 2011, 109-119. 
43 R.R.J. McAllister, et.al. ‘Australian Pastoralists in Time and Space: the Evolution of a Complex Adaptive System.’ Ecology and 
Society 11, no. 2, 2006.  
44 S. Dovers ‘Australian environmental history: introduction, review and principles.’ In: S. Dovers, Editor Australian 
Environmental History: essays and cases. Oxford University Press, Otford, NSW, 1994.  
45 L. Robin and D. Connell. ‘History and the Environment’ In Q.R. Grafton, L. Robin. and R.J. Wasson Editors Understanding the 
Environment: Bridging the disciplinary divides. UNSW Press, NSW, 2005, 20-21.  
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have changed and nostalgically yearn to return to these ‘better times’, there is also an acceptance of the present 

being the norm as each generation assumes that the environment as they first observe it  is in its ‘natural’ and 

unchanging state.46 This human attribute is reflected in the social perception  concept of ‘shifting baselines’ that 

was developed by Daniel Pauly to explain the acceptance of incremental lowering of catch rates and fish size in 

fisheries by each new generation of fisheries scientists. He emphasized the need to recognise historical fisheries 

information. As he explains: 

Each new generation of fisheries scientists accepts as a baseline the stock size and species composition 

that occurred at the beginning of their careers and uses this to evaluate changes. When the next 

generation starts its career, the stocks have further declined, but it is the stocks at that time that serve as 

a new baseline. The result obviously is a gradual eroding of the baseline, a gradual accommodation of the 

creeping disappearance of resource species, and inappropriate reference points for evaluating economic 

losses resulting from overfishing, or for identifying targets for rehabilitation measures.47 

 This concept is widely applicable to ongoing environmental change that is often not recognised unless the past is 

historically and scientifically investigated and compared with the present. Randy Olsen recognises three forms of 

this ‘shifting baselines syndrome’ (SBS) in which each new generation: 1. lacks knowledge of how the environment 

used to be; 2. Redefines what is ‘natural,’ according to personal experience; 3. Sets the stage for the next 

generation’s ‘shifting baseline.’48 S.K. Papworth et.al. recognise SBS as exhibiting firstly ‘generational amnesia, 

where knowledge extinction occurs because younger generations are not aware of past biological conditions’, and 

secondly, ‘personal amnesia, where knowledge extinction occurs as individuals forget their own experience.’49 

Cultural practices and institutions developed in earlier times with SBS,  can still shape community expectations and 

beliefs even when they have contributed to present environmental problems and are inappropriate to present 

needs.   

Environmental history has an important role in describing and suggesting solutions to these present 

human - nature dilemmas so well illustrated by the SBS. Robin and Connell suggest that because environmental 

history is a literary and generally accessible approach it can conceptually draw together and integrate knowledge 

from reductive disciplines and try and find ways to communicate evidence that can go some way to avoid 

repeating past mistakes. This comparison with the past can also reveal patterns that may have significance in 

changed and changing landscapes, as well as enlightening political, institutional and social structures that have 

been accepted unquestioningly but require new creative dialogue for future directions.50 For instance, Tim Low’s 

book Where Song Began supports ideas that the prehuman Australian landscapes once dominated by megafauna 

and birds, may have been more fertile, productive and richer in biodiversity than has been previously conceived by 

                                                
46 D. Lowenthal. The Past is a Foreign Country. Cambridge University Press, Cambridge, UK, 1985. 
47 D. Pauly. ‘Anecdotes and the shifting baseline syndrome of fisheries’ Tree 10, no.10, 1995. 
48 R. Olsen. ‘Shifting Baselines: Slow-Motion Disaster in the Sea.’ Action Bioscience, December 2002. 
49 S.K. Papworth, et.al. ‘Evidence for Shifting Baseline Syndrome in Conservation.’ Conservation Letters 2, 2009, 93–100.  
50 Robin and Connell, 2005. 
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authors such as Tim Flannery.51 As the concept of SBS  illustrates, the incremental change in perspective on the 

potential productivity of nature in Australia and the unconscious lowering of standards in respect to this 

productivity would have started with the new generations of Aboriginal people born after the human linked 

ongoing demise of Megafaunal SES.52  The outlook continues today amongst modern agricultural scientists and 

food producers, with an assumption that places such as the Esperance bioregion were always infertile and low 

production landscapes that needed improving before human food could be produced. This may well be true if 

compared to geologically younger landscapes in the northern hemisphere where modern Australian agriculture 

originates but were perfectly fertile and abundant for the species adapted to living here.53 My examination of this 

region at different periods confirms that the landscape and ecosystems of today are different to those of the past 

in so many ways that it is as if they were another country.54  

Dovers relates how from the official viewpoint of the cultural Institutions of the first European invaders 

(though explorer Edward John Eyre and some others decried this view),the natural landscapes of Australia were 

‘terra nullis’ - lands without title and unowned-  although they were without doubt landscapes transformed and 

dominated by the SES of Aboriginal people and a co-evolved nature.55 William Lines describes the  European 

invasion as bent on a course of ‘subjugation and obliteration of the bush’, so that a new kind of extractive and 

production-based economy could be established; and in ‘under 200 years [the bush] …. vanished before the 

voracious, insatiable demands of a foreign invasion.’56  Such attitudes of nostalgia and anger for the imagined lost 

past and solastalgia as a reaction to powerlessness to prevent immediate environmental change, have been 

identified  by Lowenthal,  Linda Connor and Glen Albrecht et.al.57  Authors such as Lines, Geoffrey Bolton, I.J. Reeve 

and Eric Rolls reactively  berate the destructive changes wrought by European invasion, yet seem unable to define 

what future attitudes are acceptable. To call for a re-establishment of past ecosystems is unrealistic, for it then 

begs the question ‘which past?’ for colonial invasion impacts overlie the previous deep past human impacts as 

discussed in Chapter 3, and as Lynn White remarks it is not possible to ‘deep freeze an ecology.’58   To produce 

food from this country and the Esperance bioregion is unquestionably necessary and it has and will inevitable 

                                                
51 T. Low. Where Song Began. Yale University Press, Connecticut, USA, 2016. Low ascribes the radiation and origin of a number 
of bird groups to Australia where high-quality bird food nutrients were concentrated in the flora; T. Flannery. The Future Eaters: 
an ecological history of Australasian lands and people.  Reed Books, Sydney, NSW, 1994. Flannery proposes that being so 
geologically old Australia was less productive in biomass than younger landscapes.   
52 Roberts, R.G. and Brook, B.W.  ‘And Then There Were None.’ Science 327, 2010, 420.  
53  Olsen, December 2002; Hopper, 2009, 49–86; Pers. Comm.Dr. William Verboom, Narrogin, 2016.  
54 D. Lowenthal, 1985. 
55  S. Dovers, 1994.  
56 W.J. Lines. Taming the Great South Land. Allen & Unwin, Sydney, NSW, 1991 
57 Lowenthal, 1985; L. Connor, G. Albrecht, et.al. ‘Environmental Change and Human Health in Upper Hunter Communities of 
New South Wales, Australia.’ EcoHealth 1, 2004, pp. 47-SU58.  
58 W.J. Lines, 1991; G. Bolton. Spoils and Spoilers: a history of Australians shaping their environment. 2nd edit. Allen and Unwin, 
1992; I.J. Reeve. A Squandered Land: 200 years of land degradation in Australia. A Rural Development Centre Publication, 
University of New England (UNE), Armidale, NSW, 1988; E.C. Rolls.  A Million Wild Acres: 200 Years of Man and an Australian 
Forest. Nelson, Melbourne, Victoria, 1981; E.C. Rolls. They all ran wild: the animals and plants that plague Australia. Angus and 
Robertson, Sydney, NSW, 1984; L. White. ‘The Historical Roots of Our Ecologic Crisis.’ Science, New Series 155, no. 3767, Mar. 
10, 1967, 1203-1207.  
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induce change. How to do it in a sustainable and resilient manner is the foremost question to be answered.  To 

return to the eco-farming of Aboriginal SES, would seem unforeseeable unless forced by catastrophic events, 

however, we can be informed and learn from their practices and a culture that ensured relative sustainability and 

resilience. Early colonial adaptations, some adopted from local Aboriginal people could also inform present SES, as 

they exhibited the local self-sufficiency in food production of past traditional European practices and incorporation 

of some Aboriginal management systems.59  

Nicholas Gill and Kay Anderson have described how Australian pastoralism was legitimised as a way to 

civilise with the animal agency of cattle, to produce from and commodify ’wilderness’.60 In the Esperance bioregion 

the animal agency of sheep familiarised and civilised the landscape as a first step in colonisation. Intensification 

into farming took place throughout much of the bioregion as a next stage, though sheep pastoralism remained as 

the most successful way to produce from the outer more arid bush regions from Israelite bay to Balladonia.61 First 

settlements were small mixed farms on patches of fertile land in the Esperance sandplain. The radical land re-

engineering which commenced later in the mallee to produce wheat, was a Government driven aspiration to 

follow the South Australian wheat production pathway described by Donald Meinig.62  

Dovers points out that ‘Environmental history can and must be directly relevant to the pressing 

environmental issues of the day’.63 Issues of land degradation (such as salinity) and agroecological problems such 

as wind erosion and flooding have not been addressed using an environmental historical approach to establish an 

understanding of changing environmental qualities in this region.64  Publications produced under the auspices of 

The Department of Biodiversity, Conservation and Attractions(DBCA), South Coast Natural Resource Management 

(SCNRM) and the Department of Primary Industries and Regional Development (DPIRD)Western Australia, have 

generally presented environmental and agricultural perspectives with little reference to past colonial human usage 

patterns and limited recognition of prior Aboriginal SES and their influences. There are also a number of sources 

that describe the settlement and clearing phase of the mallee and sandplain in the Esperance bioregion during the 

1960’s, 70’s and 80’s from the perspective of individual settlers.65 This  more recent wave of agricultural 

development provided an opportunity to interview still living Farmers and DPIRD staff who went through this 

                                                
59 Donahue, 2007; B. Saifi and L. Drake. ‘A coevolutionary model for promoting agricultural sustainability.’ Ecological Economics 
65, no. 1, 2008; F.H. King. Farmers of Forty Centuries or Permanent Agriculture in China, Korea and Japan.1911. Epub. by Project 
Gutenberg, 2004.   
60 N. Gill and K. Anderson. ‘Improvement in the Inland: Culture and Nature in the Australian Rangelands.’ Australian Humanities 
Review, no.34, January - February 2005.  
61 J. Rintoul.  Esperance Yesterday and Today.4th Edition, Shire of Esperance, Esperance, WA, 1986; T. Dimer. Outback Station 
Life; Aboriginal Customs and Beliefs; Bush Skills and Survival; Vermin Control for Agricultural Protection Board. OH 2339 - 
Interviewer; Helen Crompton, (Transcription). J.S. Battye Library Oral History Unit, March 1990.  
62 D.W. Meinig. On the Margins of the Good Earth. Rigby, Adelaide, SA, 1962. 
63 Dovers,1994, 24  
64 John Simons, (Esperance Regional Hydrologist), Interviewed by Nicole Chalmer, DAFWA office, Esperance, 2014-16.  Baselines 
have been established in some areas specifically district hydrology; Other examples are S. Gilfillan. Terrestrial fauna of the 
Southcoast- a review. Southcoast Management Group(SCMG), Albany, WA, 2000; G.F. Craig, Vegetation and Flora of the 
Southcoast – a review. SCMG, Albany, WA, 2000.  
65 Esperance Shire Council.  Faith Hope and Reality. Esperance Shire, Esperance, WA, 1995; King, 2009.  

http://www.australianhumanitiesreview.org/archive/Issue-Jan-2005/home.html
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process  to develop a picture of the pre-clearing  landscapes and how they were transformed for modern 

agricultural systems using science and technology. 66  

 To gather original environmental narratives about the Esperance bioregion, I interviewed Aboriginal 

people from the Ngadju and Nyungar nations, farmers (both men and women), and past and present professionals 

within DPIRD 67 Some of the interviewees provided informative memories of the region’s traditional Aboriginal 

foods, pre-modern agricultural systems and the pre-clearing environment.  Others provided important first -hand 

knowledge about change and causalities of important environmental indicators that are threats to long term 

sustainability, such as hydrological changes, in the last phase of Esperance development. Key Social themes 

include: why people became involved in this development; how and why such broadscale clearing took place and 

the immediate and longer-term consequences it had on themselves and their farms; the effects of policy on the 

way people cleared and farmed as they did as well as its relevance to the development of the local SES.  The 

information from interviews also provided perspectives on the influence of global economic and cultural 

paradigms upon SES in the Esperance bioregion and why industrialised agriculture continues as the dominant food 

producing system despite the slow momentum of small scale growers supplying a farmers market as is happening 

in other regions throughout Australia.68   

The project also employed archival material held locally by Esperance Museum, State library archives, 

available through Trove and information from private collections to interpret the local environmental history.  The 

early diaries of exploration in the Esperance bioregion often describe aspects of the environment of the time, 

though usually in terms of positive or negative impressions and economic potential, with little information 

recorded about local Aboriginal people.69 The various recent historical works available have primarily been about 

life and family stories connected to the economic, physical and social challenges of settlers living in various settings 

within the region, with little reference to the environment. Reconstructing an environmental image of the past has 

relied upon short remarks and gathered observations found in the literature along with answers to interview 

questions.70 

                                                
66 J. Roberts and G. Sainty ‘Oral History, a Tool in Ecology: Lachlan River as a Case Study.’ CSIRO Land and Water Consultancy 
Report 97- 20. CSIRO, Canberra, ACT, 1997; M. Robertson, P. Nichols, et.al.  ‘Environmental Narratives and the Need for 
Multiple Perspectives to Restore Degraded Landscapes in Australia.’ Ecosystem Health 6, no. 2, 2000, 119-133; I.D. Lunt and 
P.G. Spooner. ‘Using historical ecology to understand patterns of biodiversity in fragmented agricultural landscapes.’ Journal of 
Biogeography 32, 2005. These authors consider oral history as an important resource for reconstructing the local ecological 
past in a region.  
67 A full list of interviewees is provided in the Bibliography.  
68 S.J. Fielke and D.K. Bardsley, 2013, 78.  
69 J. La Billiardiere. Voyage in Search of La Perouse. Performed by Order of the Constituent Assembly During the Years 
1791,1792, 1793 and 1794. Vol.1 and 2. Translated for John Stockdale, Piccadilly, London, 1800; M. De Rossel.  Edited. The 
Voyage of D’Entrecasteaux. The Imperial Press, London,1808; Eyre,1845; J. Forrest. ‘Last Day in Esperance Bay’… extracts from 
Explorations in Australia. Cambridge University Press, Cambridge, 1875. Available Project Gutenberg; M. Flinders. A Voyage to 
Terra Australis: Undertaken for the Purpose of Completing the Discovery of that Vast Country, and Prosecuted in the Years 1801, 
1802, and 1803, in His Majesty's Ship the Investigator. G. and W. Nicol, London, 1814; P. Gifford. Black and white and in 
between: Arthur Dimer and the Nullabor. Hesperian Press, Carlisle, WA, 2002. Gifford provides a most extensive body of 
information about Aboriginal life from settler days to present times through the eyes of part Aboriginal man Arthur Dimer.  
70 Bridges, 2004; Dimer, 1989; Gifford, 2002; King, 2009; Rintoul, 1986; Esperance Shire Council, 1995; Roe, 1849.  
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My approach doesn’t follow the often-accepted story that the colonialism that came to Australia in 1788, 

Western Australia in 1829 and the Esperance bioregion in 1864, was a singularly negative ecological force driven 

entirely by the socio-political aspirations of Western culture.  Rather I explore the trails of human induced change 

as often reflecting ecological paradigms that appear to have many features in common with non-human species.   

 

1.4 Thesis structure 

The historical account that forms most of my thesis establishes how food has been produced in the Esperance 

bioregion during different eras of human occupation from prehistory to present and how production systems have 

impacted upon the environment and its ecosystems. It also compares systems and draws conclusions about their 

sustainability and resilience. Given my background in biology and ecology my methodology draws on aspects of 

ecological theory.   Fundamentally I assume that humans in their SES are just as much ecological agents as any 

other lifeform so are susceptible to ecological analysis using the concepts associated with ecology such as 

biodiversity, ecosystems and habitats, keystone species, organisms as ecosystem engineers, consumer fronts 

within an environmental history approach to explain human environment interrelationships.71   

I started this enquiry by unearthing aspects of the late Pleistocene deep past around 70-60,000yrs BP and 

asking how the ecological processes of the Esperance bioregion may have functioned in the original animal/plant 

landscapes.  Though referring to a more immediate past,  Worster’s statement that ‘Before one can write 

environmental history one must first understand nature itself- specifically, nature as it was organized and 

functioning in past times’, is equally valid in terms of deep past SES during the Pleistocene, immediately before 

human invasion.72  After exploring aspects of  the  complex of biodiverse and sustainable animal/ plant SES, I 

tackled the broader question of how people in prehistoric  times likely impacted these pre-human SES as they 

directed  energy and resources to their  food production systems,  what foods were important to them, and how 

they managed or engineered the environment and its ecosystems to produce those foods. I also focused on the 

points of transition between SES, asking for example whether Aboriginal people were the keystone culture and 

species for pre-European SES, such that whole ecosystems depended upon them for continuance.  Colonial 

settlement directly displaced Aboriginal people from areas that had attributes of soil types and water availability, 

that would make them the choicest parts of the landscape, illustrating the convergence of landscapes considered 

productive and desirable by both human groups.73  

                                                
71 L.S. Mills, M.E. Soulé, et.al. ‘The Keystone Species Concept in Ecology and Conservation.” Bioscience 43, no. 4, April 1993, 
219-224. In 1969 Robert Paine first proposed that some species are crucial in organizing and maintaining ecological 
communities; C. Jones, J. Lawton and M. Shachak. ‘Organisms as ecosystem engineers.’ OIKOS 69, Copenhagen, 1994, 373 -386. 
This concept overlaps the keystone species concept - both theories describe roles of organisms in developing and maintaining 
ecosystems.  
72 Worster, 1990, 1087-1106 
73 R. Baker. Coming in: Yanyuwa contact history. Aboriginal History 14, 1990, 25-60. Yanyuwa traditional camping places were 
the first to be taken over by invading Settlers- it was their ‘best’ country.  
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 In colonial and modern times, the role of external political and societal influences became important in 

driving food production in the region. Though there are difficulties in describing ecological forces within aspects of 

human culture, such roles of government policies and economic ideologies from outside the study region, 

underlying ecological drivers can be found that have shaped recent SES in the Esperance bioregion. This region was 

the last to be developed for large scale industrialised agriculture in southern Western Australia so was a late settler 

society with a large influx of people from elsewhere aspiring to own farms. The impacts upon the environment due 

to this rapid introduction of the industrial model of food production are well documented and the ecological 

ramifications are ongoing as farmers attempt to change and adapt their systems in response to global economic 

drivers, without causing land degradation.74 Valuable firsthand information available from those directly involved 

in the latest consumption of Eden, helped develop a sense of nature before the great clearing took place.  

In Chapter 2, I firstly outline the nature of the Esperance bioregion at its most fundamental level starting 

with the biophysical environment, and how geological forces, weather and climate, hydrology and soils as well as 

living organisms interact to shape the landscape and its ecosystems. The focus in the second part of the chapter is 

on developing insights into how the landscapes and ecosystems of the region functioned before humans arrived. 

Here I recognize that many processes are far from understood to the extent that it is even hard to know what 

questions to ask. In all probability, the influences of living organisms with SES and ecosystem engineering and 

keystone species roles are vastly underestimated, as is the existence of animal ‘cultures’ (and probably plant 

cultures) that provided important socially transmitted behavioural mechanisms enabling effective adaptation and 

interactions within ecosystems through generations.75  

Chapter 3 considers the arrival of the ancestral Aboriginal people and their likely impacts as novel super 

predators, their longer term biophysical impacts and how these would have compelled development of new social 

ecological adaptations embracing co-evolution with animals and plants in a depleted landscape. This was essential 

to continue important processes once performed by the ecological engineering of now extinct species.  Leading on 

from this, Chapter 4 discusses the establishment and ongoing adaptively appropriate cultural practices that 

maintained apparently sustainable and resilient SES for such a long period of time. I have critically assessed the 

widespread contemporary belief that Aboriginal people, like some Indigenous peoples elsewhere, are the only 

peoples to have lived in a true balance with nature.76 I argue that the first invading peoples were not, and it was 

generations before sustainable SES were developed.77  

                                                
74 N. Barr. The House on the Hill – the Transformation of Australia’s Farming Communities. Halstead Press, Canberra, ACT, 2011. 
75 K. Imanishi. A Japanese view of nature: The World of Living Things. Routledge Curzon (English edition), London, UK, 2002. The 
concept of ‘animal cultures’ is now well supported. Imanishi first discovered the role of cultural transmission of knowledge in 
primates through observations of Macaque societies in Japan; C.P. van Schaik. ‘Social learning and culture in animals.’ In Animal 
behaviour: Evolution and mechanisms. Springer, Berlin, Heidelberg, 2010, 623- 653.  
76 M. Konnor. Why the Reckless Survive: and other secrets of human nature. Viking, New York, USA, 1990; C. Johnson Australia’s 
Mammal Extinctions: a 50,000-year history. Cambridge University Press, Melbourne, Victoria, 2006. 
77  T. Flannery. ‘Pleistocene faunal loss: implications of the aftershock for Australia’s past and future.’ Archaeology in Oceania 25, 
no. 2, July 1990, 45-55.  
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These chapters clarify the extent of Aboriginal influence and control of the landscape (within parameters 

of information availability) alluded to in diaries by early writers such as Ethel Hassell, Septimus Roe and Scott Nind, 

and test its relationship to features of Aboriginal management described for other regions by early explorers and 

settlers and academics such as Sylvia Hallam and Bill Gammage.78 This social ecological approach at the local level 

could also help in developing a sense of respect and acknowledgement that this community’s human history starts 

with Aboriginal occupation rather than the present situation where the region’s Aboriginal history is rarely 

mentioned.79   

 Sophisticated fire use embedded in culture is the major technological tool used by Aboriginal people to 

manipulate the biophysical properties of their country.80 Hallam in her 1979 published thesis and Gammage in his 

2011 historical synthesis of literature and research, propose that with fire as the main tool Aboriginal management 

influences were so far reaching and profound that there was no  ’wilderness’, as  land free from human influence 

in Australia.81 Anthropologist Eric Smith and Ecologist Mark Wishnie similarly contend that the readiness with 

which humans have colonized such a diverse range of environments rests upon the ability to substantially alter 

ecosystems with tools such as fire, and remake them to benefit people by capturing a ‘larger proportion of total 

biotic energy.’82  Gammage proposes that Aboriginal people had done this, for they farmed ‘but were not farmers’ 

in the sense of working full-time to control a limited number of domesticated plants and animals for human gain. 

He describes and gives examples of how Aborigines ‘farmed’ animals and plants without fences through deliberate 

land management systems using fire as their primary technology. Ecologist Ikerd has previously used this concept 

when he reasoned that the basic purpose of agriculture is to shift natural systems in favour of humans relative to 

other species so that ‘farming’ may be more reasonably thought of as a continuum in time and space rather than 

as a single moment of change.83  

  I propose that these paradigms are applicable to Aboriginal land management. My research tasks found 

which food resources were important to Aboriginal people in the study area and how the changes they made to 

the Esperance bioregion environments to favour these foods constituted a form of agriculture. I also suggest that 

present perceptions of agricultural practices could benefit from a broadening of the rather narrow definitions that 

are used. Using the available information, I have described patterns of human distribution in the landscape 

                                                
78 E. Hassell. (1936) My Dusky Friends. Published by C.W. Hassell, Perth, WA, 1975; I.S. Nind. ‘Description of the Natives of King 
George’s Sound (Swan River Colony) and Adjoining Country.’ Journal of Royal Geographic Society of London, vol.1, no. 831, 21-
51; S.J. Hallam. Fire and Hearth- a study of Aboriginal usage and European usurpation in south-western Australia. Advocate 
Press, Melbourne, Victoria, 1979; W. Gammage. The Biggest Estate on Earth: how Aborigines made Australia. Allen and Unwin, 
Sydney, NSW, 2011.  
79 Gammage, 2011, 323. 
80 David Ward. People, Fire and Forest in the Wungong Catchment. PhD thesis, Curtin, 2010; I. Abbott and N. Burrows, Editors. 
Fire in ecosystems of south-west Australia: impacts and management. Backhuys press, Leiden, Netherlands, 2003; N. Burrows ‘A 
Fire for all Reasons.’ In Landscope, Fire the force of life.  Special edition Volume 1, WA DEC, Bentley, WA, 2009.   
81 Gammage, 2011.  
82 Smith and Wishnie, 2000, 496 -497.  
83 J.E. Ikerd. ‘Rethinking the First Principles of Agroecology: Ecological, Social and Economic.’ In P. Bohlen and G. House. Editors.  
Sustainable Agroecosystem Management. CRC Press, Boca Raton, USA, 2009, 44-45; Gammage,2011, 281, Ch. 10.  
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through time and space as reflected by seasonal food resources as well as evidence of fire use and management 

regimes that allow for Ikerd’s and Gammage’s paradigm of deliberate ecosystem change as a form of agriculture.84 

I have drawn conclusions about how sustainability and resilience were favoured by cultural adaptive factors 

including possible deliberate population control mechanisms, which have been alluded to by authors such as Ethel 

Hassel and Merle Bignell.  Living co-adaptively with other species who also had important ecosystems roles was 

enhanced through restriction of access to them through moieties or totems and sacred sites.  

In Chapter 5, I examine relevant biological, social and cultural factors of European SES that underpinned 

European migration to this region to appropriate land and establish their cultural agricultural systems, firstly 

producing wool as the main economic product with food as a local necessity. This whole process of invasion and 

land seizure was secured in the belief that Aboriginals did not ‘own’ the land in the British legal sense.85  Therefore 

the land was seized by the Crown, vested in the Colonial Government to then lease or sell to colonists.  The decline 

of Aboriginal land management commenced after the first lands were leased by the WA colonial Government to 

the Dempster brothers for extensive pastoralism in 1863.86 As had happened elsewhere in Australia the foundation 

of early settlement in the Esperance bioregion was as leaseholds for extensive pastoralism viewed as a method of 

turning ‘undeveloped’ landscapes into money. Pastoralism as a SES was a linked animal-human system that 

facilitated the invasion and occupation of Aboriginal lands and represents an example of Alfred Crosby’s concept of 

ecological imperialism, whereby domestic herbivores assisted invading colonists’ takeover of new landscapes.87 

This is illustrated by Elinor Melville’s  research that describes how the Spanish claimed Mexico in the 16th Century 

with the help of biological co-invaders.88  Though a similar mechanism seems to have been used throughout much 

of Australia with similar environmental consequences, in this chapter I show how  the Esperance bioregion sheep 

pastoralists were largely self-sufficient in food and also employed several adaptive mechanisms such as 

transhumance, that allowed them for a period to be relatively sustainable. It was also a period in which Aboriginal 

people found ways to adapt within the framework of mobile pastoralism which had features that aligned with their 

SES.   

After self-government was granted to Western Australia in 1891, and up until the start of the first World 

War, remaining Aboriginal SES and most Pastoral SES were displaced as the State Government encouraged closer 

settlement underpinned by the Yeoman ideal. Chapter 6 examines this decline and how this next invasive 

migratory force of settlers establishing farms to turn a culturally unproductive landscape into one based on Anglo 

models that could earn money for its settlers and the wider state.  As the harbingers of early industrialised 

                                                
84 Ikerd, 2009; Gammage, 2011; Anderson, 1996.  
85 S. Fairlie. 'A Short History of Enclosure in Britain' The Land, 7, 2009, 16-31. ‘Private ownership of land, and in particular 
absolute private ownership, is a modern idea, only a few hundred years old.’  
86 R. Erickson. The Dempsters. University of WA Press, Nedlands, WA, 1978.   
87 A.W. Crosby, ‘Ecological Imperialism: The Overseas Migration of Western Europeans as a Biological Phenomenon.’ In D. 
Worster, Editor. The Ends of the Earth: Perspectives on Modern Environmental History. Cambridge University Press, Cambridge, 
UK, 1989, 103-117.  
88  E.G.K. Melville. A plague of sheep: environmental consequences of the conquest of Mexico. Cambridge University Press, 
Cambridge, UK, 1997. 
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agriculture, the beliefs and land management practices of the Anglo/European farmers drove rapid, cascading and 

irrevocable biophysical transformations to the land, animals, plants and Aboriginal SES of the Esperance bioregion. 

Acts of parliament that introduced forms of social engineering impacted on the ability of Aboriginal people to 

adapt to the new   regimes; hunger and disease, both human and of animals relied upon for food, were also major 

factors; loss of elders who were responsible for holding and disseminating tribal knowledge of culture and 

ecological interactions made continuation of land management systems and holding onto  the vast amount of 

environmental knowledge very difficult.89  As the keystone species and culture, Aboriginal SES was largely 

expunged from these lands as they were engineered into new ways of producing food.  

Chapter 7 investigates closer settlement in the Esperance bioregion before the second World WAR when 

landscapes were dramatically transformed as clearing the native vegetation on a large scale commenced. With the 

drive for development to precedence over a cautious approach, new scientific understandings of local soil qualities 

and processes provided a basis for transformations leading into the modern era. Initial settlement patterns of the 

study region mirrored those in other places, such as natural grasslands with water and better soils for cultivation of 

orchards and gardens. Most had been highly valued by the local Aboriginal people for food and water resources.90 

The settlers took up properties that were worked for crop growing with the power sources provided by horses and 

people.  Land use systems in the bioregion changed dramatically with an emphasis as in most of Australia, on rural 

and social development that encouraged closer settlement. The political and public vision was for a Western 

Australian landscape of self- sufficient ‘yeoman farms’ producing surplus for state use and export, to benefit the 

state economy as well as farming families.  This vision was behind the formulation of agricultural development 

policy in the years following the granting of self-government in 1891. Unlike the Aboriginal people whose 

land/culture had been passed on for generations thorough kin relationships, land was assigned an economic value 

and purchased or leased from the government.  

It was during this period that the fertile land areas would be enclosed behind fences and some of the 

inherently hostile biophysical properties, ranging from nutrient deficiencies to primary salinity, became apparent 

as new scientific understandings of soil properties and processes developed. The conditions to which native plants 

and animals were superbly adapted were not favourable to the introduced animals and plants and would place 

limits on developing European agroecosystems, until science found solutions. The inherently saline properties of 

some soils were dismissed by the socio-political system despite scientific advice, and many of the farmers who 

took up such land would eventually have to leave it, especially when socio-economic forces such as the Great 

Depression of the 1930’s, came into play.91 This  pattern of expansion and contraction of development  continued 

                                                
89 Dimer, 1989; Gifford, 2002, 34; N. Green. Broken Spear: Aboriginals and Europeans in the southwest of Australia. Focus 
Education Services, Perth, WA, 1984, 188. 
90 Gammage, 2011, 307 - 308. This pattern is suggested by Gammage as applying to numerous localities; Eyre, 1845. It was also 
noted by Eyre.  
91 L.J.H. Teakle. ‘The Soils of the Esperance Plains.’ Journal of Agriculture, W.A. Dec. 1936, 444 -461; Author Unknown. 
‘Esperance Lands and Salt.’ Western Mail (Perth, WA: 1885 - 1954), Friday 17 August 1917, p. 28; G.H. Burvill. The soils of the 
Salmon Gums district, Western Australia. Department of Agriculture WA, Technical Bulletin 77, WA, 1988, 1-95; R. Cooksey. 
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until after World War 2 when various economic and socio-political agendas would push for and achieve large scale 

agricultural development through clearing the Esperance sandplain and new areas of the mallee. 

Modern SES underpinned by global industrial agricultural systems now dominate the Esperance bioregion. 

Chapter 8 explores the features and historical origins of ‘Industrial Agricultural Systems’ as well as how and when 

they were transplanted into the Esperance bioregion.  These systems display the continuation of an extractivist 

behaviour usually reflective of invasion behaviour, in which short term  returns are the goal with little regard to the 

very long-term future.92  The powerful forces of global and national economics continued to influence the desires 

of the State Government to earn more export revenue from farming and led directly to the drive to open much of 

the last tracts of ‘virgin’ unallocated Crown Land in Western Australia through the Conditional Purchase scheme. 

Politicians also believed that this would encourage the overseas investment deemed necessary for developing 

agriculture and food production on an industrial scale.   

Large scale, rapid land clearing using mechanized technology took place during the 1960’s to the 1980’s as 

the landscape was re-engineered. Remaining native ecosystems were transformed into vast tracts of cleared farms 

designed to grow crops and livestock with very little of the original vegetation retained, despite increasing words 

of caution from science and some experienced farmers about the negative impacts of unrestricted and 

unsympathetic landscape clearing. Most of the region’s intrinsic biophysical properties that created natural 

landscape variability and had placed limits on past agricultural expansion were overcome with the use of external 

inputs such as phosphate fertilizer and trace elements to  enable large scale food production from non-native 

animals and plants.93  Local farming systems became geared to producing food for export reinforced by the  

economic approach to maximize production with intensive, input dependent monocultures and gaining economies 

of scale by farming bigger and bigger land areas.94  Enormous  scale agricultural properties owned by overseas 

investors or investment funds with poor connections to local conditions and often little desire for sympathetic 

farming practices, have become dominant in much of the Esperance bioregion. Local farmers were and are also 

driven by the need to get bigger and bigger to keep ahead of the cost price squeeze so well described by Neil Barr 

in The House on the Hill.95 It was not until the late 1980’s that the default view of uncleared land as a waiting stage 

for agriculture has been replaced to some degree by an alternative conservation and biodiversity viewpoint.   

The warnings of environmental problems, such as expanding salinity, that would ensue from this large-

scale clearing and replacement of perennial water using vegetation with annual pastures and crops are now 

                                                
‘The great depression in Australia.’ Australian Society for the Study of Labour History, no.17, 1970; EMA R51, D. Campbell. 
‘Scadden.’ In L. Bale. Pioneers and Early Settlers of Scadden, 1910-1959. P.U., 2006.   
92  R. Wilk. ‘The Extractive Economy: An Early Phase of the Globalisation of Diet.’ Review (Fernand Braudel Center) 27, no. 4, 2004, 
285-306. 
93 For discussions of development and Agricultural issues specific to the Esperance region – A. Alderman. Beaumont-Condingup 
Area catchment appraisal. Department of Agriculture and Food WA (DAFWA), Esperance, WA, 2002; B. Nicholas. Esperance 
Agriculture from Initial Development to Searching for Sustainable Farming Systems. Thesis for Post. Grad. Diploma in Agribusiness, 
Curtin University. 
94 C. Cocklin and J. Dibden, 2005; P. Andre´, et.al. ‘Competitive productivism and Australia’s emerging ‘alternative’ agri-food 
networks: Producing for farmers’ markets in Victoria and beyond.’ Australian Geographer 41, no. 3, 2010, 307–322.  
95 Barr, 2011.  
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coming to pass. ‘The economic status of farmers is crucial to achieving sustainable agriculture’ is noted by Dovers, 

but if the landscape use that caused the problem continues then all the money in the world cannot remediate it 

and the future farm economy is at risk.96 It is now acknowledged that to prevent the spread of salinity would 

require at least 70-90 percent of farmland under perennial vegetation, which would be very difficult to achieve 

under present SES, social and economic drivers and landscape regimes.97 

             Chapter 9 is an integrative chapter in which the information and findings that have emerged are examined 

to compare sustainability and resilience of Aboriginal SES, Colonial SES and the modern industrial agriculture SES 

in their production of food. Some SES have the capacity to remain resilient in the face of perturbations as they are 

able to beneficially adapt or transform, whilst others may become too vulnerable to sustain themselves. This is 

often because the activities of the people within a SES become unsustainable as pressures from inside (such as 

population growth and perceived social and economic needs) and outside forces (such as demand for a limited 

resource) become impossible to resist.  My analysis concludes that the Esperance bioregion will challenge human 

adaptive abilities to form new resilient SES that can grow food sustainably, as the great clearing is driving hostile 

landscape changes such as salinity.  

 

Conclusion 

Robin and Connell state that the ‘central concept in history is time’ and for environmental history this concept is 

expanded to embed cultural, economic and political human histories  within their  environments and the 

landscapes.98  Dovers quotes Donald Worster’s premise that in understanding a particular region’s environmental 

history three groups of questions and issues are relevant: understanding nature itself; human socioeconomic 

relationships with environments; and cultural relationships as expressed in values, laws and myths. Any of these 

may dominate an enquiry.99 This project contains elements of all three groups but is most dominated by another 

paradigm which seems to have been neglected in understanding humans, history and their environmental 

relationships - humans as ecological agents. Much human food and resource behaviour is reflective of ecological 

phenomena that are common to invading cultures and other species and how they culturally adapt to co-evolve or 

not, with their environment is fundamental to long term sustainability.  Since humans and nature are part of SES 

systems, it is necessary to be aware of this reality in grappling with the economic and cultural contexts that impose 

constraints to the sustainability and resilience possible in present and future food production in the Esperance 

bioregion.  

 

                                                
96 Dovers,1994, 136-137. 
97  P. Coyne, et.al. Salinity crisis action plan: a concept to power rural recovery. Agri-Tech HydroPower, Bentley, WA, 2002.  If trees 
and native vegetation are used to reverse salinity 90 percent of the catchment would need replanting.  
98 Robin and Connell, 2005, 11. 
99 Dovers,1994, 3.  
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Chapter 2 

The Original Eden: Landscapes of Nature and Culture 

‘Man, if we look to final causes, may be regarded as the centre of the world,’ mused Francis Bacon ‘insomuch that if 

man were taken away from the world, the rest would seem to be all astray, without aim or purpose.’ Some divines 

thought that after the day of judgement the world would be annihilated; it had been made only to accommodate 

humanity and would have no further use.100 

Introduction 

In complete contrast to Francis Bacon’s musings, the ecosystems of the Esperance bioregion and the greater 

Australian continent in deep time were indifferent to ‘Man.’ They were shaped and sustained as complex and 

resilient systems by the interactions between animals, plants and microorganisms and the geology, geography and 

climate. Life has existed on the Australian continent for at least 3.5 billion years, the tangible proof supplied by the 

remains of fossilized stromatalites found in northwest Western Australia.101 Landscapes and habitats have been 

and are still being shaped against the background of long term earth processes such as plate tectonics and climatic 

shifts as well as shorter term processes such as animal/plant influences, human influences, weather and fire.102  

This chapter will consider plant and animal life and the ecosystems they formed in this region, during the 

immediate past of the late Pleistocene just before and overlapping with humans first arriving in Australia about 60-

50,000 years BP.103 Modern landscapes in WA result from these ancient landscapes of nature  as well as Aboriginal 

land management practices.104  

Environmental history has tended to emphasize change resulting from human influences and overlooked 

the millennia in which ecosystems functioned and adapted to change before people. There are recognised 

relationships between plants, animals and physical environments which were and still are important in ecosystem 

composition, niche structure and resilience.105 Anastasia Makarieva et.al. hypothesize that ‘In such a biotically-

mediated environment the availability of nutrients does not limit biological productivity,’ since biological 

interactions of plants and animals played significant roles in ecosystem engineering processes such as plant and 

                                                
100 K. Thomas. Man and the natural world: Changing attitudes in England 1500-1800. Penguin, London, UK, 1991, 18.  
101  R. Morrison and M. Morrison. The Voyage of the Great Southern Ark: the Four Billion Year Journey of the Australian 
Continent. URE Smith Press, Sydney, NSW, 1988, 31-32.  
102 R.J. Wasson. ‘Environmental Earth Science.’ In R. Quentin Grafton, et.al. Editors.  Understanding the Environment: Bridging 
the disciplinary divides. UNSW Press, NSW, 2005, 113; A. Duncan Brown.  Feed or Feedback - Agriculture, Population Dynamics 
and the State of the Planet. International Books, Netherlands, 2003, 39-42.  The essential biogeochemical cycles necessary for 
life on Earth, the nitrogen cycle, phosphorous cycle and carbon, oxygen, hydrogen cycle are features of a living planet.  
103 Monash University, Explore Sahul Time, 2014. 
104  A.R. Main.  ‘Ghosts of the Past: Where does Environmental History Begin?’ Environment and History 2, 1996, 97-114; S. Dovers. 
‘Sustainability and ‘Pragmatic’ Environmental History: A Note from Australia.’ In: Environmental History Review, vol.18, no. 3, 
Autumn, 1994, 21-36.  ‘In seeking a sustainable relationship between human and natural systems we must first construct 
histories, establish baselines and identify long term trends.’ 
105  G. Martin. ‘The role of small native mammals in soil building and water balance.’  Stipa Native Grasses Newsletter, no. 16, 
Autumn 2001, 4-7; Dr. W. Verboom, pers.com. August 2016. 
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animal community composition and local biogeochemical and soil processes that kept the landscape fertile for 

them. As an example, John Pate and William Verboom describe how some plant species create soils that suit them 

using bio-pedogenesis, and such abilities to regulate environments at some level reduces the need for organisms 

to continually adapt to random fluctuations.106  In this thesis human influences are shown to have disrupted many 

biological mediations, causing dramatic changes in the Esperance bioregion and Australia from pre-history to the 

present and are still ongoing. As Daniel Pauly proposes, knowledge and understanding of past conditions are 

constantly and incrementally lost, with each new generation lowering the biodiversity and abundance of nature.107  

Randy Olsen argues that what is assumed to be ‘natural’ can simply reflect the phenomenon of shifting baselines 

and as Terry Hughes et.al. discuss, this can allow a slow regime shift until an irreversible tipping point into a new 

system is reached.108   

 

2.1 Geophysical history – the evolution of a landscape 

The distribution of living animal and plant species, as well as fossil evidence and radiometric dating, shows that the 

Earth’s surface physically changes and remakes itself on broad geological scales, though rates of renewal can vary 

significantly across the continents.109 The continental plates floating on their sea of magma drift over the surface 

to change their positions over immense periods of time. Australia is situated well within the very large Indo-

Australian plate and being relatively free of tectonic activity has soils that have not been geologically renewed for 

many millions of years. This northward drifting plate has travelled about 15m since European settlement 220 years 

ago and 3.5km over the 50,000 years of Aboriginal occupation. Major tectonic activity in the form of earthquakes 

and volcanoes occurs where the Indo-Australian plate collides with Asian plates, around Indonesia and New 

Guinea. The positions of the plates and their geological features on the Earth’s surface profoundly affect the 

configuration of ocean currents and atmospheric conditions. These in turn influence climates and therefore life.110 

             Most of the Esperance bioregion landscapes to the west are underlain by Pre-Cambrian rocks of the Yilgarn 

Craton, some of which have been dated at over 4400 million years old, well before life appeared on Earth.111 The 

rocks of the Yilgarn Craton are of two types, greenstones and granite with a much younger overlay of Pallinup 

siltstone. Gold bearing greenstones of a greenish colour are found around Norseman and Ravensthorpe and are 

                                                
106 A. Makarieva, et.al.  ‘How Valid are the Biological and Ecological Principles Underpinning Global Change Science?’ Energy & 
Environment 13, no. 3, 2002; J. Pate and W. Verboom. ‘Contemporary biogenic formation of clay pavements by eucalypts: 
further support for the phytotarium concept.’  Annals of Botany 103, no.5., 2009, 673-685. Plants change soils to create suitable 
habitat; C. Jones, et.al. ‘Organisms as ecosystem engineers.’ OIKOS, no.69, Copenhagen, 1994,373 -386. Examples of organisms 
engineering biophysical conditions.  
107 D. Paully. ‘Anecdotes and the shifting baseline syndrome of fisheries’ Trends in Ecology and Evolution(TREE) 10, no.10, 1995. 
108 R. Olsen. ‘Shifting Baselines: Slow-Motion Disaster in the Sea.’ Action Bioscience, December 2002.  Olsen argues that what is 
assumed to be ‘natural’ can simply reflect the phenomenon of shifting baselines; Hughes, T.P., et.al. Living dangerously on 
borrowed time during slow, unrecognized regime shifts. Trends in Ecology and Evolution (TREE) 28, no.3, 2013, 149-155.    
109  S.D. Hopper. ‘OCBIL theory: towards an integrated understanding of the evolution, ecology and conservation of biodiversity 
on old, climatically buffered, infertile landscapes.’ Plant Soils 322, 2009, 51- 
110 P. Ward and D. Brownlea.  Life and Death of Planet Earth. Times Books, New York, USA, 2002; D. Johnson. Geology of Australia, 
Cambridge University Press, Melbourne, Victoria, 2009, 282-283.  
111 Johnson, 2009, 8 -70. 
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the oldest, consisting of compressed layers of silt, sand and gravel from an ancient seafloor that have been further 

changed and mineralized by compression and heat.  Granite outcrops are all that remain of the Albany Fraser 

Orogen which forms the geological base of much of the eastern Esperance bioregion. It has a younger basement 

rock and replaces the Yilgarn craton basement along a line that runs approximately northeast of the Dalyup 

River.112 Here the underlying crust has links with Antarctica and South Australia through the east Antarctic plate 

and another ancient southern continent called Mawson. The southern landscape of the bioregion 1300-1100 

million years BP was dominated by a chain of huge alpine volcanic mountains, formed by the collision of the 

Antarctic Mawson Cratons and Western Australian craton. The extreme temperatures and pressures of burying 

older granites and sedimentary rocks such as sandstone to depths of up to 15 km, melted and metamorphosed 

them into granite.113 This ancient rock has eroded to form much of the sandy quartz soils along the southern coast 

and the Esperance bioregion. Consecutive periods of glaciation left Western Australia eroded and ground into the 

relatively flat landscape of today, with the greatly reduced mountains forming the Albany Fraser Orogen. These are 

dotted along the south coast from Augusta to east of Esperance and include coastal headlands, the Porongurup’s, 

Barren ranges, Russell range, Mt. Ragged in Cape Arid National park, the granite islands of the Recherche 

Archipelago and the granite domes and inselbergs dotting the mainland.114 Other geological features of the 

Esperance bioregion include the remains of huge north and east flowing paleo river systems formed during periods 

of rifting as Gondwana broke apart 135 million years BP. Their remains form the chain of salt lakes running 

eastwards towards Eucla.115  

           The Eocene climate 50-30 million years BP was moist and temperate to tropical. Rainfall extended far inland 

and though interspersed with dry periods was on average much higher than today resulting in considerable surface 

run off.  Australia, then close to Antarctica, would have been a green and pleasant land of shining lakes and great 

broad winding rivers.116 Sea levels were at least 300m higher than now (possibly due to the sinking of the 

continental plates as well as melted icecaps) and much of the south west and south coast was submerged under a 

warm shallow sea rich in sponges, which among other marine animal deposits formed the sedimentary rocks called 

Pallinup siltstone and Spongolite that lies over the granite basement and underlies much of the Esperance 

sandplain.117 Other soils types formed in this period are the Werrilup formations consisting of dark grey siltstone, 

sandstone, claystone and lignite (brown coal) and limestones, which are found west of Esperance town and are 

typical of the mallee regions.118  

                                                
112 Johnson, 2009, 69-71; R. Short. 'Geological History of the Esperance Region.’ In Massenbauer, T. Lake Warden Recovery Farm 
Kit.  Department of Conservation and Land Management, Esperance, WA, 2000. 
113 P. Lane.  Geology of Western Australia’s National Parks.  P. Lane, Perth, WA, 2004. 
114 R. Short, 2000, Geological History of the Esperance Region. In P. Burgess and M. Seymour. Editors.  Agriculture Western 
Australia Esperance Manual. Agriculture WA, Esperance, WA, 2000, 3; D. Johnson, 2009.  
115 J. D. A. Clarke. ‘Evolution of the Lefroy and Cowan palaeodrainage channels, Western Australia.’ Australian Journal of Earth 
Sciences 41, 1994, 55-68. For a description of ancient palaeodrainage channels in the eastern Yilgarn craton. 
116 Morrison and Morrison, 1988, 265. 
117 Lane, 2004, 44; John Simons, 2014-17, has drilled several deep bores in the district that have reached ancient seafloors covered 
in Echinoderm remains and Sponge spicules.  
118 Short, 2000.   
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Figure 2.0 below summarizes the geological formations of the Esperance bioregion.119 

 

 

Figure 2.0: Map of underlying geological formations of Esperance Sandplain/Mallee; components of modern landscapes in the 
Esperance bioregion.120   

                                                
 
120 Reproduced with permission from J. Simons, Department of Agriculture and Food, 2017. 
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a) Russell Range looking south from Kangawarrie.                          b) Cheetup Hill – Heritage listed Aboriginal site 
                                                 
Figure 2.1 a) Russell Range viewed from the limestone karst plain, Kangawarrie. b) Cheetup Hill a granite dome, viewed from 
the north with Southern Ocean behind. 
 

               The Eocene was also a period of coastal sand dune formation as sea levels rose and fell.  The dunes   

formed the solidified limestone hills and cliff features in the south–west and south coast including the Eucla cliffs, 

Salisbury island, Nullabor and limestone plains such as Kangawarrie (see Figure 2.1(a)) north east of Israelite bay. 

Sinkholes and slumps typical of karstic and karst type landscapes form numerous underground streams and 

caverns which are a typical feature of the Nullabor plain and areas of the Esperance Sandplain underlain by 

Pallinup siltstone and spongolite.121 Open sinkhole caverns have acted as fauna pit traps over the millennia, and 

the fossils they contain provide insights into past climatic conditions and the flora and fauna that once inhabited 

surrounding landscapes.122   

                The Pleistocene is defined as starting 1.81 million years BP. John and Mary Gribben describe it as a period 

of at least four ice age cycles (cold glaciation followed by warmer interglacials) and by climatic standards of the 

geological past the Earth today, though in an interglacial, is again in an Ice Age.123 This may have contributed to 

drying that has changed Australia from rainforest dominated to open woodlands, heathlands and grasslands, 

though this is disputed as the sole cause by authors such as Tim Flannery and Chris Johnson who assert that   the 

dramatic changes in vegetation communities in the late Pleistocene after humans arrived, was also linked to the 

                                                
121 M. Baddock. ‘Coramup-Bandy creek Esperance groundwater investigation program.’ Western Australian Geological Survey 
Hydrology Report 1995, 13. 
122 P.B. Pearman, et.al. ‘Prediction of plant species distributions across six millennia.’ Ecology Letters 11, 2008, 357-369.  
123 J. Gribben and M. Gribben. Iceage. Penguin press, London, UK, 2001, 1-2, 55-56. Details the development of Iceage theory 
(since confirmed by ocean core research) by the Serbian Milutin Milankovic in the early 20th Century; C.B. Cox, et.al. 
Biogeography-an ecological and evolutionary approach. Blackwell Scientific Publications Ltd. Oxford, UK, 1976, 55-56, 136. 
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loss of large keystone herbivores.124  During the cold glacial periods sea levels fell by as much as 200m below 

present and during the last glacial period the continental shelf along the south coast was part of the mainland. 

When the world warmed again during the last interglacial around 11-9,000 years BP, the end of the Pleistocene 

and early Holocene (Holocene is 11,700 BP to the present Anthropocene), sea levels rose again as ice melted. The 

Recherche Archipelago islands along with their flora and fauna were isolated from the mainland in their present 

configuration and large areas of land occupied by Aboriginal people were flooded.125  The landscape coastline 

settled into the geographical appearance of today that was present when the first European explorers and 

invaders appeared in the 19th Century.   

 

2.2 Present Geographical and Vegetation Features of the Study Area  

The geographical study area lies within the Shire of Esperance and roughly includes the lands that start east of the 

Young River and finish around Israelite Bay. It extends north into the mallee woodlands to Salmon Gums. The 

region is part of the great Plateau of Western Australia, which extends east from Mt. Barker, north of Albany, to 

Cape Arid 120km east of Esperance.  From a peak height of 290 metres above sea level (at Dowak hill near Salmon 

Gums) the plain falls to the south to an escarpment of elevation 40-60 metres above sea level near the coast. This 

falls further to a narrow coastal plain in places as low as 10 metres above sea level.126 This landscape is a part of 

the eastern south-east coastal region which falls within the eastern mallee and Esperance Recherche sandplain. It 

is a subset of larger Esperance Mallee-Recherche region which in terms of Aboriginal SES is part of the Nyungar, 

Wudjarri and Ngadju traditional lands.127  The Esperance Shire itself includes the lands from Munglinup in the west 

to Israelite Bay in the east and north to Daniell rail siding. It has an area of 44,336 square kilometres and is home 

to about 15,000 people, giving the region one of the lowest population densities to be found anywhere in 

Australia.128 See Figure 2.2. 

 

                                                
124 C.N. Johnson, Australia’s Mammal Extinctions: a 50,000-year history. Cambridge University Press, Melbourne, Victoria, 2006, 
8-10; T. Flannery. ‘Pleistocene faunal loss: implications of the aftershock for Australia’s past and future.’ Archaeology in Oceania 
25, No. 2, July 1990, 45-55.  
125 Short, 2000; J. Simons. Geological History of the Esperance Region. Department of Agriculture Western Australia Publication, 
South Perth, WA, 2000; M. Smith.  Recherché a L’ Esperance: a Prehistory of the Esperance Region of South-Western Australia. 
Doctoral Thesis, University of Western Australia, 1993 – Smith discusses the possible effects on Aboriginal peoples of this sea 
level rise.  
126 J. Platt, et.al. Esperance Region Catchment Strategy. Esperance Land Conservation District Committee, National Landcare 
Program and Agriculture WA, South Perth, WA, 1996, 3  
127 See terminology adapted from - Department of Sustainability, Environment, Water, Population and Communities, 2012; 
Aboriginal lands are according to personal communication from Dr. Kingsley Palmer (Appleby Consulting Pty. Ltd.) consultant to 
native claim through Goldfields Land and Sea Corporation). Most groups were likely to have been multilingual so 
interpretations by early anthropologists may have been inaccurate and circumstance dependent. The area is under claim by the 
Esperance Nyungars and the Ngadju.   
128 Adapted from Esperance Shire website, 2013; Interim Biogeographic Regionalisation for Australia, Version 7, 2012.   
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Figure 2.2: Esperance bioregion adapted from Interim Biogeographical Regionalisation of Australia (IBRA): Mallee (pink) 

subregion eastern Mallee (MAL 01) which covers about 3,415,839 ha. Esperance Sandplain (green), subregion Recherche 

(ESP02) which covers about 1,343,390 ha.129  

 This system of classification, which is broadly compatible with John Beard’s earlier phytogeographic 

regions, is now being used by The Western Australian Herbarium’s Florabase and was a rough basis for earlier soil 

mapping. The Mallee region is named for the dominant vegetation type and is in Beard’s Roe district. Mallee is an 

eastern Australian aboriginal word (settler John Brooks said it was called ‘yeit’ locally) for a woody plant 

community of medium stature (2–10 m) dominated by distinctive small eucalypts with multiple thin trunks arising 

from a common large and lumpy rootstock, the lignotuber. This is a starch storing structure which allows the plant 

to survive and resprout after complete defoliation.130  The Esperance plains or Sandplain, in Beard’s Eyre district, is 

typified by Kwongan vegetation of scrub and mallee heath that settler John P. Brooks describes as called the 

‘Qwowkan’ plain by the local Aboriginal people.131  

The Esperance Sandplain climate is regarded as warm Mediterranean with mainly winter rainfall usually of 

500-700 mm and 5-6 dry months (see Appendix II. Rainfall Isohyets).  The Roe district is climatically dry and warm 

Mediterranean with annual rainfall of 300-500 mm and 7-8 dry months. It includes the woodland area beyond the 

                                                
129 B. Nicholas. ‘Esperance District Soil Summary.’ In R. Seymour and P. Burgess, Editors. Manual: Farming in Esperance. 
Agriculture WA, Esperance, WA, June 2000, 5-6.  
130  G. Retallack. ‘Mallee model for mammal communities of the early Cenozoic and Mesozoic.’ Palaeogeography, 
Palaeoclimatology, Palaeoecology,342-343, 2012, 111-129; Brooks, J.P. Brooks ‘Natural Features of Israelite Bay.’  The 
Proceedings of the Australasian Association for the Advancement of Science, Geography Section. Melbourne, Victoria, 1894.  
131 J.S. Beard. Plant Life of Western Australia. Kangaroo Press Pty. Ltd., Roseville, NSW, 1990; Brooks, 1894. Mallee was known 
‘yeit’ and ‘qwowkan’ is now generally called ‘kwongan.’   
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farmland which is now called ’the Great Western Woodland’.132 Figure 2.3 shows examples of Sandplain and 

Mallee Communities. 

 

Figure 2.3: a) Sandplain vegetation community looking south towards Mandooboornup (Frenchmans Peak)133 

 

Figure 2.3: b) Mallee vegetation community south of Mt. Ridley.134 

                                                
132 Department of Environment and Conservation. A Biodiversity and Cultural Conservation Strategy for the Great Western 
Woodlands. DEC and Great Western Woodlands Stakeholder Reference group, Perth, WA, 2010. 
133 NY Chalmer personal collection 
134 NY Chalmer personal collection. 
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The total area of the Esperance region is about 1.9 million ha of which about 1.65 million ha is cleared 

farmlands. Scattered within the farms are small nature reserves often associated with swamps, lakes and the 

Granite domes.135 They are like islands, isolated by great swathes of farmland after the last great clearing period 

that started in the 1950’s until clearing bans were imposed in 1986.136  The eastern reserves and unallocated 

crown lands to the north are part of the Great Western Woodlands the largest expanse of arid to temperate 

woodlands in Australia. This area is relatively untouched in terms of clearing for agriculture however its present 

pauperate native mammalian fauna reflect the changes that started with human invasion and colonisation.137  

These conservation areas are often described as being ‘pristine wilderness,’ which belies the fact that, excepting 

for the Recherche Islands during the last 10-8000 years BP, the land was occupied by Aboriginal people for an 

immensely long period before Europeans arrived.   

           

2.2.1 Aboriginal Landscapes 

The landscape geology, geography and biological features of the Esperance bioregion can be explained in Western 

scientific terms, but they are also rich in Aboriginal cosmology with a central theme of explaining how the multi-

dimensional living landscape was created. To Aborigines this provided a living map of country that required highly 

developed abilities of spatial visual memory to ensure that it be passed on. Deborah Rose believes landscape as 

viewed by Aboriginal peoples is multi-dimensional because ‘it consists of people, animals, plants, Dreamings; 

underground, earth, soils, minerals and waters, surface water.138 This view, as reinforced by Veronica Strang, is an 

alternative to naming and organizing country with geology and geography which by classifying, surveying and 

‘mapping’ the land, forms a system for Western culture to organize ownership and resource use.139  

  Aboriginal peoples developed myths and legends as part of creation mythology to name country and 

experience interactive relationships with the land. R.M. Gibbs emphasizes how the Dreaming explains these 

relationships as it deals with space and time, past and present.140  These Dreaming stories describe how beings of 

that time created the biological and geophysical landscape and as well the Laws which determined how people 

were to behave and interact with country and each other. This gave cultural meaning to the country’s prominent 

biogeophysical features in terms that ensured individual and group attachment to them.141  There is evidence that 

                                                
135 B. Nicholas. Over the Horizon. DAFWA, Esperance, WA, 2007. 
136 The constraints on organisms that live on islands is discussed by – C.B. Cox, et.al. Biogeography - an ecological and 
evolutionary approach. Blackwell Scientific Publications Ltd. Oxford, 1997, Ch 5. Life on Islands; Department of Environment 
and Conservation. Native Vegetation Clearing Legislation in Western Australia: Environmental Protection Act 1986.  
137 Gondwana Link. The Great Western Woodlands, 2013. (see Websites in Bibliography) These woodlands are ‘… a 16-million-
hectare area of woodlands and heathlands interspersed with salt lakes which represents the largest intact remaining 
Mediterranean habitat in the world.’  
138 D.B. Rose. Nourishing Terrains: Australian Aboriginal Views of Landscape and Wilderness. Australian Heritage Commission, 
Canberra, ACT, 1996, 14.  
139 V. Strang. Uncommon Ground: Cultural Landscapes and Environmental Values. Oxford, New York, USA, 1997,  
216 -226.  
140 R.M. Gibbs. The Aborigines. 4th Edition. Longman, Melbourne, Victoria, 1996.  
141  Rose,1996, pp.33; Strang, 1997, Ch.10, 237-274; Kepa-Kurl Dreaming: Dreaming stories from Esperance and Norseman. 
Esperance Nyungar Claim Group and Norseman Ngadju Elders. A PALS Reconciliation Project, 2008. Examples of local landscape 
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at least some of the Dreaming stories record a memory of megafauna species and past physical events. Such 

stories are being accepted by the new discipline of Geomythology, and as outlined by Kevin Krajick are viewed as 

encoding valuable data about past biophysical events. 142 For instance, the Tjapwurong people of western Victoria 

have a legend concerning a giant emu like bird that they call the Mihirung which Peter Murray and Patricia Vickers-

Rich have interpreted as describing the extinct Genyornis newtoni; and Patrick Nun and Nicholas Reid have 

recently described stories belonging to Aboriginal people that are thought to describe the coastal inundation 

during the early Australian Holocene.143 

The creation of the large granite domes and island features, such as Frenchmans peak (Mandooboornup), 

are explained by western science as the eroded remains of mountains formed by molten granite uplifts as two 

continents collided.  A pair of small offshore islands near this important topographical feature are of importance to 

local Aboriginal peoples and therefore have a story to explain their creation:                  

Two walich (eagles) from the inland flew down to Keppa Kurl (Esperance) and landed at  

Mandooboornup (Frenchmans peak) [next to Cape Le Grand]. The mother Walich made a nest and laid her 

eggs, while the Father Walich flew off to look for food at Stokes Inlet. 

A group of Aboriginal people camped near the mother walich. The parents told the children to stay 

in the camp with the elders while they went out hunting for food. Two children did not do as their 

Parents asked and went off on walkabout. They came across the nest of the mother Walich and stole 

her eggs, taking them back to their camp. 

When the Mother Walich saw her eggs were missing, she flew after the two children. Catching them, 

she picked them up and carried them to the sea and dropped them in. 

Everytime the children tried to swim back to shore, the Mother Walich would pick them up and drop 

them in the sea again. 

Those two rocks offshore … they are the children. 

Look to the granite peak. That’s the mother walich watching the sea in case those children try to 

come back … 

… and the water seeping from the peak are the tears of the parents crying for their children.  144 

This is the Walich Dreaming story as told by Nyungar people. The Ngadju people to the north and east share this 

traditional story with slight variations in this telling. It exhibits one of the many forms of cultural attachment and a 

represents Aboriginal ways of explanation for geographical features through mythological historical events   

 
 

                                                
creation myths illustrated by Castletown Primary School children; for more detailed stories see -Daisy, Bates,1936.  
142 K. Krajick. ‘Tracking myth to geological reality.’ Science 310, no.5749, 2005, 762-4.   
143 P.F. Murray and P. Vickers-Rich. Magnificent Mihirungs - the Colossal Flightless Birds of the Australian Dreamtime. Indiana 
University Press, Indiana, USA, 2004; P.D.  Nunn and N.J. Reid. ‘Aboriginal Memories of Inundation of the Australian Coast Dating 
from More than 7000 Years Ago.’ Australian Geographer 47, 2016, 1, 11-47.   
144  Kepa Kurl, 2008, 17-20.  
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2.3 Climate and Weather   

Climate and weather define the state of the Earth’s constantly moving atmosphere within different timeframes. 

The current state of the atmosphere determines weather in each place at a given time and local scale. Climate is 

the long term general state of the atmosphere in a region such as the Esperance bioregion, determined by the 

accumulated weather patterns over a long period – usually a minimum of 30 years.145  As George Seddon explains, 

the climatic history of Western Australia during the Holocene has been one of repeated climactic fluctuations.146 

Evidence from distribution and abundance of plant pollens indicate that a wetter climate existed in south-western 

Australia from 6-5000 BP. It slowly became drier to reach a maximum about 3200 BP, followed by another wet 

period, then another dry period until about 1200 BP, when it became wetter again. A dry period seems to be in 

progress now.147  Ian Burchard proposes that since the late Pleistocene when ‘man began to hunt’ and humans 

have been causally linked to large herbivore extinctions (greater than 1000kg) in various world ecosystems 

including Australia, people have been impacting climate. Though extinction is not universally caused by ‘blitzkreig’ 

and most researchers recognise this, the loss of keystone species can be enough to trigger trophic cascades leading 

to even greater species loss and changes to ecosystem structure and function. These extinction events correlate 

with an increase in fire and enormous changes in vegetation patterns that research suggests resulted in a 

worldwide consequence for climate.148 A significant amount of evidence supports the human role in the extinction 

of Australian megafauna and the resulting cascading changes in ecosystem.149 Anastasia Makarieva and Viktor 

Gorshkov provide evidence that hydrological cycles and climatic conditions at both regional and wider levels were 

also affected.150  

Weather and climate on the southeast coast are affected by complex influences including   

oceanic/atmospheric influences such as the Indian Ocean Dipole, southern annular mode, cut off lows, sub- 

tropical ridge, northwest cloud bands and tropical cyclones. Interwoven with these are the feedback mechanisms 

that result from broader-scale factors such as land clearing, wildfires and global warming.151 Recent human-

induced landscape changes may be having a greater effect on weather and climate than previously understood.  

Mark Andrich and Jorg Imberger provide empirical evidence that 55 to 62 percent of the decline in rainfall in 

southern Western Australia during the last 40 years ‘may be due to extensive coastal clearing to make way for 

                                                
145 Cliff Spencer, Officer in Charge, Esperance BOM office, interviewed by Nicole Chalmer, Esperance, 7/01/2013.   
146 G. Seddon. A Sense of Place. UWA Press, Crawley, WA, 1972.    
147 Seddon, 1972.  
148  I. Burchard. ‘Anthropogenic impact on the climate since man began to hunt.’ Palaeogeography, Palaeoclimatology, 
Palaeoecology 139, 1998, I -14.  
149 T. Flannery.  The Future Eaters: an ecological history of Australasian lands and people.  Reed Books, Chatswood, Victoria, 1994; 
C.N. Johnson. ‘Ecological consequences of Late Quaternary extinctions of megafauna.’ Proceedings of the Royal Society B 276, 
March 2009, 2509–2519 
150 A.M. Makarieva and V.G. Gorshkov. ‘Biotic pump of atmospheric moisture as driver of the hydrological cycle on land.’ 
Hydrology and Earth System Sciences Discussions 3, no.4, 2006, 2621-2673.  
151 For detailed descriptions of wind and ocean influences go to http://www.bom.gov.au/watl/about-weather-and-
climate/australian-climate-influences.shtml . The site includes a map illustrating the numerous ocean- atmosphere influences 
on the WA south east coast climate; J. Kala, et.al.  ‘Numerical Simulations of the Impacts of Land-Cover Change on Cold Fronts 
in South-West Western Australia.’ Boundary-Layer Meteorology 138, 2011, 121-138.    

http://www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.shtml
http://www.bom.gov.au/watl/about-weather-and-climate/australian-climate-influences.shtml
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housing developments and the clearing of native vegetation for wheat planting’ inland.152  Using the Regional 

Atmosphere Modelling System 6.0, Jatin Kala et.al. further support this proposal, showing how large-scale removal 

of trees and vegetation change the interactive dynamics of cold fronts resulting in reduced rainfall.  Fire can also 

influence climate as Barbel Langmann et.al. describe. The gases and particulates emitted by burning vegetation 

can significantly modify the chemical composition of the atmosphere and hence alter weather and climate.153  

Conversations with Ian Mickel, a farmer living along the Agriculture/Woodland interface, allude to rain and 

thunderstorms that seem to follow the boundary and stay in the woodlands.154  In his research, T.J. Lyons 

concludes that changes in surface characteristics of a landscape and particularly the albedo, reduces the 

occurrence of convective cloud formation and therefore localised precipitation events on cleared land.155    

 Nicola Hubbard has used methods based on output from the National Center for Atmospheric Research 

(NCAR) Community Climate Model which uses ‘seasonal circulation patterns and calculations of changes in 

evaporation rates over land and ocean,’ as well as traditional fossil record data of plant and animal distribution, to 

reconstruct palaeoclimates for regions in Australia including the eastern south coast of Western Australia around 

18-15 000 years BP. She concluded that ‘like the southwest, wind patterns in this area would have changed little 

between the present and 18 000 years BP during summer. Lower evaporation rates over land would have 

increased effective moisture in the area slightly’ and winter conditions in this period were on average colder and 

drier.156 More recently Louise Cullen and Pauline Griersion have completed climate analysis for the last 350 years 

on the WA south-east coast, using the tree growth rings of a native Cypress (Callitris columellaris).  They have 

found an ongoing cycle of around 15 wet years followed by 20-30 dry years that seems linked to the ENSO.157 This 

research would suggest that Aboriginal SES needed to have mechanisms that managed for periods of hardship and 

scarcity such that drought and poorer weather condition were not regarded as an aberration (as is the common 

viewpoint of most modern agricultural systems) but an ongoing certainty. A number of the management systems 

developed to insure for these periods, such as human population control, are discussed in Chapter 4.  

Official meteorological data for the Esperance bioregion started being recorded on January 1st, 1883 at 

the Esperance town Post office. In 1969 the Bureau of Meteorology office was opened about three kilometres 

north of the town centre.158  Rainfall records have confirmed early settler observations that concluded proximity to 

the coast influenced rainfall. Rainfall isohyets show that rainfall decreases with distance from the coast, the 

                                                
152 CSIRO, Bureau of Meteorology, State of the Climate. Australian Government, 2013; M.A. Andrich and J. Imberger. ‘The effect 
of land clearing on rainfall and fresh water resources in Western Australia: a multifunctional sustainability analysis.’ 
International Journal of Sustainable Development & World Ecology, 2013.  
153 Kala, et.al. 2011, 121-138; B. Langmann, et.al. ‘Vegetation fire emissions and their impact on air pollution and climate.’ 
Atmospheric Environment 43, no.1, January 2009, 107-119.  
154 Ian Mickel, Beaumont farmer, pers. communication 2013.  
155 T.J. Lyons. ‘Clouds Prefer Native Vegetation.’ Meteorology and Atmosphere Physics 80, 2002, 131-140. 
156  N.N. Hubbard. ‘An integrated method for reconstructing regional palaeoclimates: Australia (18,000 years BP).’ 
Palaoegeography, Palaeoclimatology, Palaeoecology, 1995, 141-166. 
157 L.E. Cullen and P.F. Grierson. ‘Multi-decadal scale variability in autumn winter rainfall in south-western Australia since 1655 
AD as reconstructed from tree rings of Callitris columellaris.’  Climate Dynamics 33, 2009, 433-444. Dendrochronology was used.           
158 Cliff Spencer, 2017. The office is located at Lot 15 Fairfield St. Esperance (off Norseman Rd.) 
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highest being 650-700 mm at Cape le Grand, at the Mallee boundary 450mm, 350mm at the northern edge of the 

farmland and 250mm beyond.159 The Esperance bioregion rainfall isohyets are shown in Appendix VI.  

Although Ngadju and Nyungar peoples recognise many seasons in the Esperance bioregion (see Appendix 

VII), the Anglo cultural viewpoint attempts to fit Australian climate patterns within those traditionally experienced 

in the Northern hemisphere. So, the bioregion is described as having a Mediterranean type climate with four 

seasons including warm dry summers and cool wet winters, with autumn and spring in between. The local climate 

is strongly influenced by a band of high pressure called the sub-tropical ridge. Variations in the seasons are 

primarily due to the movement of this ridge southwards in summer, and northwards in winter.160 Official records 

for the region since 1883 show that the local climate constantly undergoes fluctuations with extended dry periods 

(droughts) occurring at intervals. These periods have had pervasive influences on Anglo SES since colonial times. 

For instance, a drying trend in the 1930’s and 40’s concurrent with low prices for sheep and cattle, and cessation of 

Aboriginal eco-shepherding was an important reason for settler abandonment of the lands north of Israelite Bay.161 

This may have also been linked to the large-scale land clearing in mallee and woodlands from Salmon Gums south, 

that commenced around this time.162 

Food production by modern and past SES has depended on an intimate understanding of the climate and 

local weather conditions of the bioregion. Modern systems depend on the science of meteorological observations 

interpreted through complex mathematical models.163 The weather is an ongoing obsession for farmers as it has 

such fundamental implications for agricultural production. Despite meteorological science local farmers have 

developed anecdotal observations linked to environmental events.164 Aboriginal peoples also linked climate and 

weather with environmental factors legitimised by many thousands of years of observations. Since their 

immediate survival directly depended upon accuracy and replicability, it is likely that they were as precise (and 

maybe more so) in weather predictions as modern meteorology.  In contrast to the European model of climate for 

the Esperance bioregion, Mike Walsh and Susan Prober have documented six seasons recognised by Nyungar and 

Ngadju peoples (Appendix III). Their climate/weather systems will be examined in greater detail in Chapter 3.165  

 

2.4 Water, Salt, Soils and Plants   

The interwoven hydrological cycle is a continuous exchange of water between the atmosphere, the land and water 

bodies on the land surface and the oceans to produce local climatic conditions. Water evaporates, is stored 

                                                
159 Brendan Nicholas (Esperance Regional Manager), interviewed by Nicole Chalmer, DAFWA office, Esperance, 10/12/2013 -
2016.  
160 Cliff Spencer, 2015. 
161 K. Dimer. Elsewhere Fine. South West Printing and Publishing Co. Ltd., Bunbury, W.A., 1989. 
162 C.A. McAlpine, et.al. ‘Modelling the impact of historical land cover change on Australia’s regional climate.’ Geophysical 
Research Letters 34, 2007, L22711.  
163 Spencer, 2013.  
164 David Smith, Condingup farmer, pers.com.1998. ‘…a heavy fog in late summer means there will be opening rains in 90 days.’ 
165  M. O’Connor and S. Prober.  A Calendar of Ngadju Seasonal Knowledge – report 1.2 to the Ngadju People. CSIRO, Perth, WA, 
2010. 
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temporarily in the atmosphere and returns to the land as precipitation. This water can be intercepted by plants 

from temporary soil storage and then be returned to the atmosphere via transpiration; return to the oceans as 

runoff via streams and rivers and evaporate; or percolate into the deep groundwater and enter ground water flow 

which may not re-connect with the atmosphere for many years (in some aquifers it may remain there for 

thousands of years).166  The regional climate impacts the quantity of water stored in a landscape and can be huge, 

even in places considered to have low rainfall. In the 400mm rainfall zone the annual water deposition would be 

about 4000 tonnes per hectare. So even a small percentage change in water use by vegetation, such as 94 percent 

to 92 percent in a large catchment of many thousands of hectares, can result in large amounts of water entering 

the groundwater systems.167  

In resilient living landscapes, the hydrological cycle has evolved so that water coming in and water going 

out is balanced. The impacts of salts stored in the landscape are controlled by the activities of perennial plants 

using water all year and preventing excessive groundwater recharge.168   In drier climatic zones such as the mallee 

and upper sandplain in the Esperance bioregion there has not been long term high rainfall to flush salts out of the 

landscape geology.  The impacts of salts stored in the landscape are highly dependent on the landscape wide 

control given by perennial plants that use water all year round so preventing excessive groundwater recharge that 

will bring salts into the surface soils.169  

In the Esperance bioregion salt originates from two physical sources. Connate salt consists of ancient salts 

contained in Pallinup siltstone/spongolite rock derived from the ancient marine sediments laid down in the 

Miocene period, and cyclic salt from the ongoing process of rain borne sea salt deposited in the last 10,000 years. 

Input levels range from 330kg per ha near the coast to 15kg per ha 600 km inland. These salts are the main 

contributor to salinity, though a third biological source has now been confirmed with salts brought to the soil 

surface by the hydraulic lift mechanism of roots of certain plants species. John Pate and William Verboom have 

shown that morrel trees (E. longicornis) use bio-pedogenesis to transport CaCo3 and salts to the soil surface via 

their taproots. They excrete these chemicals as salts from their feeder roots into the surrounding soil to reduce 

understory competition, so that only salt tolerant species such as blue bush (Kochia spp.), saltbush (Atriplex spp.) 

and a few grasses (Graminae spp.) can grow under them.170  

 Groundwater occurrence in the Esperance bioregion is related to both the basement rock type and the 

rainfall. Aspects of its chemical composition are also believed to be influenced by the native vegetation types that 

are present, with water under mallee landscape assemblages tending to be basic (excepting morrel species) and 

water under sandplain Proteaceous plant assemblages being acidic.171 The higher rainfall areas closer to the coast 

                                                
166 J. Simons. ‘Catchment Hydrology and Dryland Salinity.’ In T. Massenbauer. Lake Warden Recovery Farm Kit. Department of 
Conservation and Land Management, Esperance, WA, 2000, 46 
167  Simons, 2014-16.  
168 R. Short. ‘Geological History of the Esperance Region.’ In T. Massenbauer, 2000.  
169 R. Short. ‘Geological History of the Esperance Region.’ In T. Massenbauer, 2000.  
170 Emeritus Professor John Pate, interviewed by Nicole Chalmer, Denmark, 6/11/2014.  
171 A. Lillicrap and R. George. ‘The distributions and origins of acid groundwater’s in the South West Agricultural Area.’ Resource 
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generally have fresher groundwater than further inland and spongolite contains solution channels and clay patches 

where freshwater  can accumulate as perched water tables. Good quality groundwater also accumulates in 

underground lakes around the base of granite outcrops where sand sits over clay.172 Many of the rivers of the 

south-east coast appear to have been naturally brackish as early explorers such as Edward John Eyre and John 

Forrest describe.173 

Soils form the living skin of Earth, underpinning life and productivity of food systems in terrestrial 

ecosystems, and are generally described as consisting of minerals, organic matter, water and air. Based on 

northern hemisphere paradigms, they are described as formed and rejuvenated by geological forces such as 

volcanic activity, uplift of continental plates, the grinding action of glaciers and ongoing physical and biological 

weathering.174 In the Esperance bioregion, where geological forces have been largely absent for millions of years, 

geological soil rejuvenation has been minimal, so soils must be ‘living’ – full of soil life, plant bio-pedogenesis and 

animal activity along with physical and moss/lichen weathering to create and maintain topsoils.  

Mycorrhizal fungi form symbiotic associations with over 90 percent of plant species and receive up to 30 

percent of plant photosynthate. They are keystone species. They are especially important to the nutrient status of 

native soils in the Esperance bioregion where their plant relationships have a direct input into the essential 

productivity of local natural ecosystems as they cycle carbon, nitrogen and phosphorous between above and 

below ground.175 Below ground they form hyphae that connect at the cellular level with plant roots greatly 

extending the soil area available for nutrient extraction (up to thousands of ha in some associations); provide 

protection from disease organisms and resistance to drought; allow intra and interspecies carbon transfer and 

communication, and enhance seedling survival and growth. The native plant ecosystems of the region were and 

are likely to be dominated by arbuscular mycorrhizal (AM) fungi of the Gigasporaceae family, which produce large 

hyphal biomass in the soil and fruiting bodies including truffles. These are an important food for many animals, 

including small mammals such as bettongs which disperse spores, and as botanical anthropologist Philip Clarke 

discusses, also for Aboriginal people.176   

                                                
Management Technical Report 362. Department of Agriculture and Food, South Perth, Western Australia, 2010. The authors 
discuss the Menzies line above which groundwater is basic under mallee ecosystems and below which groundwater is acidic 
under Proteaceous, Morell sp. ecosystems. 
172  A.T. Laws. ‘Hydrogeology of the South Coast.’ In Sand, Salt and Farming: a Landuse Review, WA Dept. Agriculture   
Miscellaneous Publication No. 1/82, South Perth, WA, 1982. 
173 E.J. Eyre.  Journals of expeditions into Central Australia, and overland from Adelaide to King George’s Sound, in the years 
1840-1; … including an account of the manners and customs of the aborigines and the state of their relations with Europeans. 
London, T. and W. Boone. 2v. 1845; J. Forrest. ‘Last Day in Esperance Bay.’ …extracts from Explorations in Australia, Cambridge 
University Press, Cambridge, 1875.  
174 H. Jenny. Factors of Soil Formation: A System of Quantitative Pedology. Dover Publications Inc., New York, USA, 1994.   
175 H. Lambers, et.al. ‘Plant nutrient-acquisition strategies change with soil age.’ Trends in Ecology & Evolution 23, no.2, 2008, 
95-103. 
176   A. W. Claridge and T. W. May. ‘Mycophagy among Australian mammals.’ Austral Ecology 19, no. 3, 1994, 251-275; P.A. 
Clarke.  Aboriginal People and Their Plants. Rosenberg Publishing. Dural, NSW, 2011, 20. He discusses fungi food of Aboriginal 
people.  
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Even though considered very infertile for Anglo/European agro-systems, William Verboom considers the 

native soils perfectly fertile for the native plants and animals that evolved with them, and some of these same 

plants are established as biotically influencing their soils.177 However, since the widespread loss of soil disturbing 

animals (such as woylies - Bettongia penicillata) the ‘natural’ soils of today with often less than 1 percent organic 

matter, may reflect a fairly recent shift.178 Mosaic patches of more recently formed fertile soils are described by 

Stephen Hopper as occurring in areas of accumulation such as floodplains and wetland margins which were 

important for food production in Aboriginal SES.179 If Esperance bioregion Aboriginal people related any food 

strategies to soils these have not been recorded as they have been in other regions, though with such attention 

paid to environmental details it is hard to imagine that associations made between soil appearance and plant 

growth were not made.180  Robert Lyon in his 1884 publication about the Swan River peoples recorded how these 

groups had language to describe the parallel belts of calcareous dunes, the limestone country, the low sandy 

dunes and the alluvium zones at the foot of the Darling scarp. These descriptions were quite independent of tribal 

boundaries and reflected a knowledge that land–plant–animal associations were distributed in predictable 

patterns related to soil types.181  

Most Esperance bioregion soils are considered infertile and hostile to agricultural plants and animals. 

Production from agricultural animals and crops requires landscape re-engineering and continuous fertiliser and 

trace element inputs to supply the nutrients.182 Esperance sandplain soils are usually acidic and shallow duplex, 

with gravelly sand or sand over gravel and clays. The scattered deep sandy rises are generally low in fertility and 

non-wetting.183 Gravelly laterites have recently formed on sands over Pallinup sediments and marine fossil 

containing spongolite, or where the bedrock granite comes to the surface. Research by Verboom, Paul Galloway 

and John Simons has confirmed that proteaceous plants and their commensal bacteria and fungi use bio-

pedogenesis (biological soil formation-based plant root symbionts), to concentrate dispersed phosphate and iron 

and form gravelly laterites. This improves the immediate soil growing conditions for themselves and their 

offspring.184 When cleared these gravelly soils grow the best clovers and crops, but without retention of the plants 

that make them, the process stops. 

                                                
177 W.H. Verboom and J. S. Pate. ‘Evidence of active biotic influences in pedogenetic processes. Case studies from semiarid 
ecosystems of south-west Western Australia.’ Plant and soil 289, no. 1-2, 2006, 103-121; G. Martin, 2001, 4-7;  
 Dr. W. Verboom, pers.com. August 2016.   
178  Martin, 2001, 4-5. 
179  Hopper, 2009, 50. 
180 Mr. Sonny Graham, Aboriginal Elder of the Ngadju Nation, interviewed by Nicole Chalmer at Coronet Hill, 26/07/2016.  
181 R.M. Lyon. A glance at the manners, and language of the Aboriginal inhabitants of Western Australia; with a short vocabulary. 
Perth Gazette and Western Australian Journal, March 30, 1833 to April 20, 1883 – quoted in G. Moore. Editor. Soil Guide: a 
handbook for understanding and managing agricultural soils. Natural Resource Management Services, Agriculture Western 
Australia, Bulletin 4343, South Perth, WA, March 1998, 18.      
182  Hopper, 2009, 50. Proposes WA landscapes are OCBIL (Old Climatically Buffered Infertile Landscapes); superphosphate.  
183 Short, 2000, 2-4.    
184 P.D. Galloway and J. Simons. How was our Lateritic Landscape Formed?  Department of Agriculture Western Australia 
Publication, South Perth, WA, 2005.      
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Table 8.2 compares the forces of soil building and rejuvenation in different countries, emphasizing the 

lack of geological processes at work in Australia’s immediate past. However, bio-pedogenesis as an adaptation to 

low nutrient levels may have reached comparatively advanced levels in Australia and particularly Western Australia 

as an alternative source of plant specific soil rejuvenation and bioengineering.185 

 

Force  U.S.A.    Canada      Europe, India, China, Russia      Eastern States W.A. 

Mountain building 

Recent Volcanic Phase 

Glaciation  

Loess addition 

Climate change 

Yes            Yes                      Yes                                                Yes 
 
Yes             Yes                     Yes                                                Yes                                   
  
Yes             Yes                     Yes                                                Yes                                 

Yes             Yes                     Yes                                                Yes                                

Yes             Yes                     Yes                                                 Yes                                   

No    
To all 

except 

Climate 

change 

Yes 

Bio-pedogenesis (Plant 

niche construction) 

Bio- pedogenesis occurs worldwide but has reached high levels of 
adaptation and complexity in WA where long geological stability has 
allowed ecosystems to develop and persist for far longer than in the 
geologically renewing regions. 

Yes  

 

Table 2.0: Nature’s soil rejuvenating processes for some cereal-growing regions of the world 186 

Much of the eastern Esperance Mallee overlies the Albany Fraser Orogen and comprises the single largest 

area of alkaline soils in Western Australia. Although the mallee is dominated by alkaline grey shallow sandy duplex 

soils and associated calcareous loamy earths, it is unusual in that the two soil types often occur together as a soil 

complex with soil types changing rapidly over a short distance.187 One possible explanation is the influence of 

mallee bio-pedogenesis in transforming these soils from Eocene marine limestone sediments, into grey sandy clays 

often containing scattered limestone nodules. The mallee soils also intrude into the coast in places, such as east of 

Esperance around Thomas River and to the west along the Young and Lort rivers.  Pate and Verboom have 

confirmed that mallee species also use bio-pedogenesis to create their own ‘mallee soils.’ The formation of these 

clay pavement soils at sandplain boundaries, could be thought of as a long slow invasion of mallee to dominate 

sandplain landscapes as their bio-pedogenesis gradually subsumes the sandy gravelly proteaceous plant 

                                                
185  W.H. Verboom and J.S. Pate. ‘An integrated approach to mapping and understanding of vegetation: soil systems.’ Catena 
126, 2015, 134-145; W. Verboom pers.com. 27/08/2016. He challenges the belief of WA soil infertility, asserting that it is a 
human usage contextual concept. For the plants adapted to grow here including those using bio-pedogenesis (a form of niche 
construction), such soils are perfectly fertile. Bio-pedogenesis renews soils as powerfully as any geological force and is a 
widespread feature of South Western Australian plants and soils.  
186 Adapted from – WAFF, Robertson,1989, 2.  
187 B. Nicholas. ‘Esperance District Soil Summary.’ In P. Burgess and M. Seymour. Editors.  Agriculture Western Australia Esperance 
Manual. Agriculture WA, Esperance, WA, 2000 
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landscapes, maybe in as little as 50 years.188 This process has now been disrupted by the clearing of mallee. The 

above processes of climate, local hydrology and plant-soil- landscape interactions reflect a some of the 

complexities of adaptation that exist in the Esperance bioregion such that even geologically old, the landscape was 

filled with a wide variety of life..  The ignorance of an invading European culture assumed and, in many ways, still 

assumes that despite obvious dissimilarities to the northern hemisphere, particularly in its soils, the Esperance 

bioregion landscape could and still can be re-engineered to fit European farming systems in a long term 

sustainable manner. Much of my thesis explores the past and present impacts and the transitional shocks that may 

be coming because of clinging to this mindset.   

 

2.5 Landscapes of Nature and Culture    

I disagree with the accepted agriculturally-based understanding of the Esperance bioregion’s extreme infertility, 

and propose that as Verboom has asserted, it was fertile enough for the animals and plants adapted to live in it 

and was consistently productive for Aboriginal SES, which may provide a baseline for a locally sustainable human 

population.189 The original Pleistocene landscapes before humans arrived were probably even more fertile due to 

the linkages between the physical landscapes and animals/plant ecosystems. As noted above there is evidence 

that in periods during the late Pleistocene, Australia was wetter than today, with landscapes dominated by 

mosaics of mixed deciduous woodlands and forest with scattered grassy clearings, wetlands and swamps. These 

stretched from the coast far inland along river valleys to the interior.190  Biodiversity and resilient ecosystem 

processes ensured nutrient and energy recycling. Large marsupial herbivores had a primary role in creating and 

maintaining mosaics of successional stages that mitigated fire behaviour and provided food for themselves and co-

evolved interacting species.191 Clive Jones et.al. have proposed that such organisms are ecosystem engineers, 

directly or indirectly modulating the availability of resources to other species by causing biotic or abiotic materials 

to physically change state.192 In so doing they modify, maintain and create habitats. Lynn Margulis and Dorian 

Sagan describe one of the earliest examples of this ‘ecosystem engineering’- the production of oxygen by 

cyanobacteria during the Precambrian era, which transformed the atmosphere leading to the subsequent 

radiations of life on Earth.193  

   The concept of keystone species, introduced by Robert Paine in 1966, intersects with that of ecosystem 

engineering. Such species play such disproportionately important roles in their ecosystem’s structure, function and 

                                                
188 Pate and Verboom, 2009.  
189 E.F. Smart. Transformation of Wastelands Western Australia- also Advice to Young Farmers with Small Capital. State Publisher, 
Perth, Western Australia, 1965. The article details how to transform infertile WA soils into productive farmland with added 
fertiliser; Verboom, 2016. 
190 P. Vickers-Rich and T. Hewitt-Rich. Wildlife of Gondwana. Reed Australia, Melbourne, Victoria,1993; P. Hiscock. Archaeology 
of Ancient Australia. Routledge, London and New York, 2008, 52-54; A. Makarieva, et.al. ‘Precipitation on land versus distance 
from the ocean: evidence for a forest pump of atmospheric moisture.’ Ecological complexity 6, no.3, 2009, 302-307.    
191  Vickers-Rich et.al., 1993; Johnson, 2009, 2509-2511; S.J. McNaughton, et.al. ‘Promotion of the cycling of diet-enhancing 

nutrients by African grazers.’ Science 278, no. 5344, 1997, 1798-1800.   
192  Jones, et.al. 1994, 373 -386.  
193 L. Margulis and D. Sagan.  Microcosmos. University of California Press, California, USA, 1997.  
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biodiversity, that without them the whole ecosystem structure crumbles. They range from the smallest micro-

organisms, fungi and invertebrates to vertebrates of all families. Their loss can cause cascading change to 

ecosystem sustainability and resilience which are irreversible.194 The bio-pedogenesis research of Pate, Verboom 

and Galloway confirms that functional niche/habitat engineering by plants is ongoing, but can only continue if 

these keystone species and interacting cohorts live on in the Esperance bioregion.195  Bert Main discusses the 

premise that modern landscapes in WA are the result of deep past animal/plant adaptations as well as Aboriginal 

land management practices. For instance, Greg Martin’s research indicates that small fungi eating digging 

marsupials such as Bettongs have been and still are keystone species in soil structure and function.196 The 

processes described were integral in the creation of various feedback loops that allowed ecosystem resilience. One 

of the most important of such mechanisms was through the agency of animal cultures.  

Biophysical, biological and non-human cultural interrelationships have been more complex and extended 

over far longer time spans than human influences and would do so again if humanity disappeared. There are many 

complexities in how culture can be defined but it is has become acknowledged by many researchers as the process 

of socially transmitting skills and knowledge to others.197  Until recently culture was considered to be an exclusively 

human trait and the concept of animal cultures creating landscapes and culturally interacting was considered a 

step too far. Galef for example, believed that genetic transmission through natural selection alone was sufficient to 

explain cultural like traits in nonhuman animals.198  Those who disagree point out that genetic transmission of 

information can only happen once during an individual’s lifetime and as a chance event would mean needing 

enormous amounts of time before it became a population trait. This time lag is inefficient in contrast to the speed 

of cultural transmission, which allows new behaviours to be learnt by many organisms in a matter of days and 

hours.199 Their particular forms of culture and language are related to the need to pass on specific survival details 

important to their particular population and species such as observations about their habitats and ecosystems 

including predator avoidance, what foods to eat and where water is found.200     

This eastern portion of the Great Western Woodland from Cape Arid National Park east to the Nullabor 

plain have mammal depauperate landscapes. Most of the mammals co-evolved with Aboriginal SES have vanished 

since the domination of Anglo SES. Though it is claimed by A. Watson et.al. that the Great Western Woodlands’ 

                                                
194  R.T. Paine. ‘Food web complexity and species diversity’. American Naturalist 100, 1966, 65–75; R.T. Paine. ‘A Conversation 
on Refining the Concept of Keystone Species.’ Conservation Biology 9, no.4, August 1995, pp.962-964.  
195 J.S. Pate, et.al. ‘Occurrence of Proteaceae, laterite and related oligotrophic soils: coincidental associations or causative inter-

relationships?’ Australian Journal of Botany 49, no.5, 2001, 529–560; Pate and Verboom, 2009.  
196 Main, 1996, 97-114; Martin, Autumn 2001, 4-7.  
197 C.P. van Schaik. ‘Social learning and culture in animals.’ In Animal behaviour: Evolution and mechanisms. Springer, Berlin 
Heidelberg, 2010, 638. van Schaik discusses the concept of culture in animals from an evolutionary perspective and why it can 
no longer be considered specific to humans.  
198 B. Galef. ‘Animal Culture.’ Human Nature 3. No.2, 1992, 157-178 
199 K.N. Laland et.al. ‘Niche construction, biological evolution, and cultural change. Behavioural and brain sciences 23 (01), 2000, 
1362. 
200  Grandin and Johnson. 2006, 136-137, 292-293. Most mammals and birds must learn what to eat and what not to eat from 
their parent/s as it is not an instinctive process.  
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ecological processes are largely intact and pristine, the deeper environmental history evidence says otherwise. G.L. 

Prideaux et.al. propose that in the past vastly more complex ecosystems would be expected when interactions of 

Pleistocene animals and other organisms were still present.201 Today small territorial bands of wild horses, 

descendants of the horses brought into the area by the early European settlers, live within the region as new 

‘megafauna’. They may lose some of their number, particularly foals, to the occasional dingo and a lot more to 

human hunters. Many die during the infrequent droughts that dry up most water and some die because of 

environmental hazards such as sink holes in the limestone country where broken legs are a risk.202 

 How would animal groups have interacted with these past landscapes.? A possible indication is given 

when one rides a horse through the eastern parts of the Esperance bioregion now called the Great Western 

Woodlands. The landscape is traversed by these new, medium sized  ‘megafauna’ in a systematic web of footpads 

trodden for generations – perhaps originally following kangaroo tracks and those of Aboriginal people, but many 

self -developed as the important areas of food and water were determined and passed on to offspring. Granite 

outcrops and other watering places as well as grassy flats many kilometres apart are joined by tracks that at first 

appear to meander aimlessly but find the safest ways to cross the treacherous gypsum, scattered bogs and 

quicksand strewn lake systems that separate them.  The formation of tracks provides an example of how an animal 

culture and its agency can modify landscape with a repetitive action and clarifies the closely observant nature of 

cultures (human or animal) that are completely dependent on understanding the nuances of their environment.    

 

2.5.1 Fire in Landscapes of Nature 

Fire is another agent of landscape shaping and long before people came to Australia, fire played a significant role 

in Australian ecosystems. Charcoal in sediments many millions of years old confirm this, as well as the enormous 

variety of fire adaptations that are a feature of many of Australia’s plant groups, including Banksia, Acacia and 

Eucalypt species, that allow them to coexist with fire and need fire for reproduction.  Features include epicormic 

stem shoots that resprout after fire, fruits that need fire to release seeds and seeds that require exposure to 

smoke chemicals for germination.203 Gordon Friend et.al. describe how animals have also evolved fire adaptive 

traits such as behaviours that allow them to survive in flammable landscapes.204 These include fleeing fire fronts, 

doubling back through cooler fires onto burnt safe areas, hunting over fires by raptors, and seeking shelter in 

burrows and tree hollows. Herbivores eat fresh regrowth on burnt areas and some species need specific fire 

                                                
201 A. Watson, et.al. The Extraordinary Nature of the Great Western Woodlands. The Wilderness Society of WA Inc., Perth, WA, 
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203 G.R. Flematti, et.al. ‘A Compound from Smoke That Promotes Seed Germination.’ Science 305, 13 August 2004, 977.  
204 D.M. Bowman, et.al. ‘Pyrogeography and the Global Quest for Sustainable Fire Management.’ Annual Review of 
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Australian ecosystems: what we know and what we need to know.’ In I. Abbott and N. Burrows. Editors. Fire in Ecosystems of 
South-West Western Australia: Impacts and Management. Backhuys Publishers, Leiden, Netherlands, 2003, pp. 363-380. 
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regimes to regenerate plant communities for shelter as well as food.205  Nonetheless, fire sensitive vegetation 

types originally dominated much of pre-human Pleistocene Australia and were only extensively replaced by the fire 

dominant species of today after humans arrived.206 

Before the arrival of humans, fires were started by lightning during thunderstorms, their frequency 

related to the prevailing climatic patterns linked to the pulse of glacial cycles that brought the ice ages. Fossil 

records show that during interglacials, when icesheets contracted, climate conditions were wetter, and fire 

susceptible rainforest vegetation dominated the southern Australian landscape. These wetter landscapes pushed 

at times as far inland as Alice Springs. In the glacial periods when ice was expanding, and the climate was much 

drier, fire adapted sclerophyll Eucalypt forest vegetation dominated and the amount of charcoal in the fossil 

record increases. 

  When grasses first appeared around 65 million years BP, fire frequency increased, adding another factor 

to landscape evolution. By 55 million years BP many species were well established and mammalian herbivorous 

grazers also increased with ecosystem engineering by large herbivores majorly influencing vegetation patterns 

along with fire frequency, intensity and patterns of occurrence.207 A contemporary example is found with African 

elephants who are the major force in maintaining the savannah woodlands and dependent ecosystems in Africa 

through their tree clearing habits, while rhinoceros mitigate and prevent wildfire potential by keeping the grasses 

short and well grazed. In Australia, the large dominant herbivores, Diprotodon optatum, would also have modified 

their landscapes, mitigated fire and perpetuated the ecosystems that benefited them and coexisting species.208  

G.L. Stebbins discusses how the coevolution of grasses and large grazing animals resulted in special grass 

growth characteristics, such as protected growing tips, allowing rapid regrowth after being snipped off by grazers, 

and grazers evolved continuously growing powerful crowned molars to chew silica-containing grasses.209 Fire and 

grazing animals benefit the continuation of grasslands – fire destroys forest trees and shrubs allowing grasses to 

invade the burnt area. The grazers eat and trample any regenerating non-grazing-adapted tree and shrub species, 

so that the grasses maintain and extend their hold. This relationship would be later exploited by Aboriginal 

people’s use of fire to maintain grasslands for kangaroos, once the megafauna grazers were gone.210 Since many 

grasses are highly flammable their presence increases the frequency with which lightning strikes cause fire, and 

the cycle continues. However grazing animals can have strong mitigating effects by reducing plant biomass in 

mosaic patterns so that fires are cooler and wildfires that homogenise the vegetation ecosystems rare.211 The 

result is a quilt of landscape patterns and ecosystems, rich and textured, with life filling every niche.  

                                                
205 Bowman, et.al.,2013, 63.  
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211 Klaus Tiedeman, District Manager Esperance Dept. Environment and Conservation, pers.com. 2011. Wildfires homogenise the 
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2.5.2 When Animal Landscapes Dominated 

During the Pleistocene epoch, Iceage periods produced environmental conditions stimulated the development of 

gigantism in animals worldwide. In Australia, this suite of fauna has been termed Megafauna though in comparison 

to other places only a small number of species were large enough (around 1000kg) to have this title. At least 340 

species of land mammal, the majority marsupials, inhabited Australia, as well as species of giant Varanid lizards 

and giant land birds, the Dromornithids. Palaeontological researchers have confirmed that within several thousand 

years of the arrival of Homo sapiens, over 90 percent of these species were extinct.212 Bone deposits found near 

Balladonia, caves on the Nullabor and at Mammoth Cave near Margaret River, confirm the suite of wildlife along 

the south coast as similar to those found throughout Australia in similar environments. There were giant flightless 

Dromornithid birds such as Genyornis filling the giraffe niche, short faced kangaroos that reached 3 metres in 

height may have filled a large primate niche, the rhinoceros-like Diprotodon, and pig-like Zygomaturus as well as 

large and small wombats. The wide diversity of kangaroo species were equivalents to the antelope and equine 

niche. Their predators included Thylacoleo the marsupial lion, thylacines (Thylacinus cynocephalus) and Tasmanian 

devils (Sarcophilus species).213  The largest predators were giant lizards up to 7 metres long, the Varanus (related to 

present day Komodo dragon).214  

Pre-human Australian Pleistocene ecosystems have been described by Peter Murray, Patricia Vickers-Rich 

and Chris Johnson, as analogous to those of recent pre-human western Madagascar with high biomass and 

biodiversity.215 There was a suite of fauna that could feed on the above and below ground parts of plants through 

trampling, grazing, browsing and digging. Larger fauna had an important role in energy and nutrient recycling and 

the wide diversity of ecosystems. Vegetation communities in nearly every climatic region were dominated by fire-

sensitive Scleromorphic woodlands, containing extensive semi-deciduous and deciduous woodlands and shrubs, 

locally dense forest assemblages with scattered open grassy clearings and dry jungles containing deciduous and 

semi-deciduous trees, vines and scrub. Eucalypt species were only a minor vegetation component. Bert Main 

explains how these ecosystems would have experienced comprehensive patterns of plant disturbance by large 

keystone and ecosystem engineering herbivores that limited the effects of fire, recycled matter and energy and 

provided the numerous habitats necessary for maximum biodiversity of plants and animals, with many adapted to 

regenerate or reinvade into disturbed patches of varying sizes. Johnson and Mathew Waldram et.al. provide 

evidence that they also had influence on local and wider hydrological and climate cycles.216 Climatic events of the 

cold, dry glacial periods and warm, wetter interglacial periods would have influenced expansion and contraction of 
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vegetation communities. However, as Johnson maintains, the co-evolved animal species successfully survived 

many and various climatic fluctuations for millions of years.217 

Remains of the browsing herbivore, Diprotodon optatum, have been found adjacent to the Esperance 

bioregion at Balladonia. It approached 2 metres high at the shoulder, 2.5 metres long and weighed about 2 tonnes. 

Evidence from its teeth and skull structure suggest that it was an eater of leaves and shoots of shrubs such as 

saltbush and small trees. Further fossil sites indicate that it was a widespread, common and social animal living in 

small herds in more arid parts of Western Australia. The damper humid south coast was home to a smaller hippo 

sized Diprotodont (Zygomaturus trilobus) whose fossils have been found at Bremer Bay.  It filled a pig-like niche 

with a mobile pig like snout, tusk like incisors and powerfully clawed front paws for digging soils to get roots and 

tubers. Its influence upon soil nutrient cycling and plant communities would have been profound.218   

Large and small grazing herbivore species were vital in shaping ecosystem vegetation communities. 

Elisabeth Bakker et.al. use research derived from the ecosystems roles of modern megafauna to hypothesize how 

supersized herbivores such as Diprotodon sp. and some very large macropods, were likely to have been ecosystem 

engineers.219 Herbivory drove the evolution of plant morphology, such as protective spines and growth forms, as 

well as edible fruits to facilitate seed dispersal, along with physiological adaptations such as poison and unpleasant 

taste.220 At the habitat level, A.R. Sinclair has described a variety of large herbivore impacts included reducing the 

density of vegetation and creating gaps and mosaics; increasing plant diversity; suppression of some species and 

favouring others; dispersing seed; accelerating nutrient recycling through producing large amounts of dung and 

urine; and reducing widescale landscape flammability by creating mosaics and eating plant material, as do rhino 

and elephants in Africa and probably the ‘new megafauna’ of camels, cattle and horses.221 A recent smaller 

herbivore example is provided by the recently extinct burrowing bettongs or boodies (Bettongia lesueur) who are 

thought to have structured the vegetation over large areas of mulga (Acacia aneura) shrublands in Australia, 

including the Esperance bioregion. By eating shrub seedlings especially after Aboriginal firing, which mimicked 

larger herbivore grazing interactions, they maintained grassy mosaics and grass understoreys in the landscape.222    

Keystone predators would also have had vital roles in maintaining biodiversity and health in ecosystems. 

Predators and many smaller animals would have been influenced by nutrient availability and cycling as well as the 

types of habitat and ecosystems dependent upon these large grazers/ browsers. Alan Savory et.al. and Clive Jones 

et.al. describe how predators have equivalent important roles as keystone species regulating the populations of 

herbivores and their loss can cause a trophic cascade.223 Tracey Hollings’ 2013 thesis concerning the role of 
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Tasmania’s apex predator the Tasmanian devil (Sarcophilis harrisii) within Tasmanian ecosystems, provides 

evidence of their essential role in protecting biodiversity and maintaining ecosystem resilience. Their recent 

reduced presence has led to cascading trophic effects.224 

The importance of megafauna is reinforced by Christopher Doughty et.al.  Their modelling has shown that 

megafauna in Amazonia had a very significant role in shaping and maintaining major ecosystem services through 

nutrient transfer and distribution of important nutrients such as phosphorous in dung, urine and their dead bodies, 

so allowing further distribution by smaller organisms. They conclude that this system is likely to have been 

important worldwide ‘with variations in the local nutrient gradients and key limiting macro and micro nutrients.’225 

Even though adapted native animals and plants can thrive with relatively lower levels of macronutrients (such as 

phosphorous, potassium and nitrogen) and trace elements than introduced animals and plants need, nutrient 

recycling was still vital.226 The proposals by researchers such as Arian Wallach, to re-wild Australia to regain some 

of these ecosystem benefits of large herbivores and apex predators have merit but would require a very large 

paradigm shift in conceptualising the nature of Australia, where even the only remaining apex predator Canis 

dingo, is not tolerated. As Wallach says: 

Continuing to battle introduced species in the hope of recreating more historic ecosystems will harm 

globally endangered species and risk causing further losses of native species that depend on Dingoes. But 

if we are willing to re-imagine a new Australia – a wild cosmopolitan ecology in which both Bettongs and 

Bantengs belong – we can start supporting those ecological mechanisms that promote coexistence.227 

 

Conclusion  

The Earth is a living planet because of long term, ongoing geological renewal coupled with modification of the crust 

and atmosphere by living organisms.228  The Esperance bioregion landscapes and ecosystems they contain are a 

microcosm of the living Earth and reflect continuing dynamic and interacting processes but have also had robust 

bio-pedogenic processes to renew soils and build habitats in the absence of geologically recent landscape renewal. 

These endless transformations and interactions are expressed as the cyclical and directional changes that take 

place within ecosystems over centuries and millennia as biologically mediated resilient systems reduced random 

physical fluctuations.229 As Brian Donahue proposes the only constant in landscape ecology is that landscapes are 

forever changing and nature itself is not constant.  
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Long periods of relatively stable resilience are possible, as evidenced by the Miocene era in which mosaics 

of grassland and sclerophyll jungle ecosystems dominated throughout Australian landscapes. This can change 

rapidly if a major perturbation occurs, such as happened around 60 000 years BP when the Sahul/Australian 

continent was first invaded by the most efficient of predators and landscape engineers, Homo sapiens. There are 

certainly no firsthand accounts, but as Henry Reynolds has suggested, imagination may be a necessary condition of 

historical writing and this idea could be extrapolated to any exploration of the deep past.230  It is not possible to 

know exactly what a pre-human landscape of animal/ plant SES would have looked like, because people have been 

modifying and manipulating this bioregion and exerting selective pressure for so long.  However, there is enough 

archaeological and palaeontological evidence to provide powerful indicators of this very deep past, when 

combined with examples from still existing megafaunal landscapes elsewhere.231 The evidence, supported by 

research into other human invaded landscapes, is that people played the major role in Pleistocene and more 

recent extinctions of megafauna and their co-evolved fauna and flora. Their various forms of hunting behaviour 

triggered trophic cascades. These processes and the consequences of changing from animal/plant landscapes and 

SES and tipping into landscapes of human culture are explored in the next chapter.   
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Chapter 3 

The First Consumers of Eden      

 

We have never quite outgrown the idea, that somewhere, there are people living in perfect harmony with nature 

and one another, and that we might do the same if it were not for the corrupting influences of Western Culture.1 

 

Introduction 

There is a common belief that we in Western society have lost the environmental connections that  Indigenous 

peoples including Aboriginal peoples have ‘always’  had  - to live in harmony with their environment and in a 

spiritual understanding and balance with nature.2 In this chapter, I contest the ‘always’ part of such beliefs and aim 

to discover how ancestral invading Australian peoples in the Esperance bioregion (and Australia) impacted the 

original animal/plant ecosystems of nature and culture and whether they were indeed ‘always’ living in an 

ecological harmony with nature.3  

 Australia’s first peoples came with SES developed to live in other places where humans had originated or 

been living for a long time. Coming to Sahul/Australia was like entering an Eden, a land where animals and plants, 

landscapes and ecosystems had evolved without humans so had not developed adaptations to withstand human 

behaviour.4 These biodiverse and abundant landscapes were the result of eons of social ecological interactions 

between very large and small animals, plants and micro-organisms and the physical world, shaped and managed 

by ecosystem engineers and keystone species to produce resilient and dynamic ecosystems, with long histories of 

adaptation to major perturbations such as climate and sea level changes.5 The entry of people and their food 

exploitation behaviours displayed characteristics of the phenomenon Brian Silliman et. al. has termed a consumer 

front. This severely disrupted and disconnected the interrelated threads of these animal/plant ecosystems 

culminating in a period of destructive changes which few of the original megafauna and their cohorts would 

survive. The changed ecosystems were consequently of greatly reduced resilience and biodiversity and vulnerable 

to wildfires.6 

To survive their destructive impacts and triggering of ecosystem collapse throughout Australia, people 

needed to culturally adapt to take on the ecological roles of apex predators, keystone culture and ecosystem 
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engineers for ongoing sustainable food production.7  New knowledge systems and emotional linkages were 

needed to produce food and best manage a country emptied of the most original animal cultures, the large and 

small predators, large and small herbivores who had culturally lived in defined, mapped and owned the landscape 

for millennia.8  Ancestral Australians developed adaptive SES over a period of maybe 65,000 thousand years or 

more in a dynamic process, intersected by periods of dramatic climatic oscillations and sea level changes.9 How 

these systems had evolved and were functioning at the time of European invasion are partially described in 

historical writings of early contact explorer and settler journals and diaries ranging from 1837 to 1890. These 

include such observations made by Edward John Eyre in Southern Australia, George Grey on the west coast south 

of Geraldton, George Lind at Albany, Ethel Hassel at Jerramungup and Karl and Tom Dimer north and west of 

Israelite Bay. These documentations portray a range of some the cultural adaptations and fire technology practices 

that had transformed the Australian and Esperance bioregion landscapes and ecosystems into enduring Aboriginal 

SES after the landscapes of nature ended.10  

 

3.1 Origins 

From at least 115 000 to about 8 300 years BP Australia (including Tasmania) and New Guinea formed a continuous 

enormous land mass called Sahul.11  It was separated from the western landmass of Sunda by a deep ocean trough 

with strong currents that became designated as Wallace’s Line.12 The only mammals to breach this barrier in the 

last 60 000 years were humans, bats and rats though it could be that at some time in the deeper past the 

Denisovans (related to Neanderthals) may have also made the crossing.13  The Wallace line marks the boundary 

between Oriental and Australian faunal regions. Geographically it follows the Sunda shelf and though no longer 
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292, 2001, 1888- 1892; L.S. Mills et.al. ‘The Keystone Species Concept in Ecology and Conservation.’ Bioscience 43, no.4, April 
1993, 219-224.  
8 D.B. Rose. Nourishing Terrains: Australian Aboriginal Views of Landscape and Wilderness. Australian Heritage Commission, 
Canberra, ACT, 1996; K. Kull. ‘Adaptive evolution without natural selection.’ Biological Journal of the Linnaean Society 112, no. 
2, 2014, 287-288; E. Stroud. ‘The Nature of ‘Nature’. Does Nature Always Matter?’ Following the Dirt Through History.’ History 
and Theory, Theme Issue 42, December 2003, 5-81.    
9 Peter Veth. ‘Islands in the interior: a model for the colonization of Australia's arid zone.’ Archaeology in Oceania 24, no. 3, 1989, 
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London, T. and W. Boone. 2v. 1845; J.S. Roe. ‘Report on an Expedition to the South-Eastward Of Perth, in Western Australia, 
between the months of September 1848, and February 1849 under the Surveyor- General Mr. John Septimus Roe.’ Journal of 
the Royal Geographical Society of London, Volume XXII, 1849, 1-57; E. Hassell. (1936) My Dusky Friends. Published by C.W. 
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Cambridge, 1875; T. Dimer.  Outback Station Life; Aboriginal Customs and Beliefs; Bush Skills and Survival; Vermin Control for 
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March 1990.  
11  Monash University, ‘Explore SahulTime, 2014.’ 
12 D. Cuff and Goudie, Editors. ‘Biological Realms.’ The Oxford Companion to Global Change. Oxford University Press, Oxford, UK, 
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considered a regional boundary by many zoogeographers it does represent a change in distribution and abundance 

of many vertebrate groups from fish to mammals. Lydekker’s line follows the Sahul shelf and marks the boundary 

of marsupial dominated ecosystems of New Guinea and Australia to the east as shown in Figure 3.0.14  

 

 

Figure 3.0: Position of regions and appearance of Sahul 8,300 years BP - 115,000 years BP.15 

 

During this time, the coastline fluctuated as ice retreated or advanced at the poles. The closest point 

between the two landmasses was at Timor, the most likely place for people to have crossed into Sahul during the 

window of opportunity presented by low sea levels around 63 to 70 000 years BP. Sea levels were 80 - 100m below 

present levels and the distance to travel by sea craft was between 70 to 150km.16 Sea levels then rose rapidly 

around 60 000 years BP as polar ice melted and the distance to travel to reach mainland Australia dramatically 

increased to at least 220km. This date of human arrival of is supported by recent findings at Madjedbebe, a rock 

shelter in northern Australia which Chris Clarkson et.al. have dated at around 65,000 years BP.17 This is earlier than 
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previously thought and is further supported by new dating techniques such as those used at Devil’s Lair at 

Margaret River which pushes back that occupation to at least 47,000 to 50,000 years BP.18  Earlier coastal 

occupation sites are likely to have been inundated when sea levels rose so present dating may underestimate 

arrival times by thousands of years.19  

A. Cooper and C.B. Stringer suggest that the first human settlers to enter Sahul may not have been 

modern humans at all but Denisovans.20 Recent genetic research by Irena Pugach et.al. and Anna-Sapfo Malaspinas 

et.al. strongly supports the view that Australian Aboriginals, Mamanwa (a negrito group from the Philippines) and 

New Guinean highlanders all share commonalities in DNA and skeletal structures that support a common origin 

with a time of divergence around 35-37 000 years BP.21 However they not only have 1-2 percent Neanderthal DNA 

found in other non-African humans, but also share ancestry with the newly discovered Denisovan branch of 

humanity who were related to Neanderthals. DNA analysis shows that New Guineans, Mamanwa and Australian 

Aboriginals have the highest percentage of Denisovan DNA (~ 4-6 percent) of any human lineage.  

Modern humans were possibly a secondary dispersal group originating from the initial dispersal of Homo 

sapiens out of Africa around 70,000 years BP.22  It may have taken as little as 3000 years for these people to reach 

Sahul from the Indian subcontinent following coastal marine food resources dominated by shellfish. Shellfish are 

easily overexploited, and this may have caused continual coastal movement to find new unexploited areas. 

Middens of shellfish and other marine organisms are found at the very earliest occupation sites in coastal Australia 

and Timor.23  

It is unlikely that ancestral Australians were a completely culturally and genetically isolated population. 

Pugach et.al have found strong genetic evidence of substantial Holocene gene flow between an Indian population 

and Australian Aboriginals about 4,000- 6,000 years BP. This contribution is estimated to be around 11 percent and 

most closely supports the Dravidian-speaking groups as the best match for a source population for this migration.24 

This period shows evidence of greater interactions between Aboriginal and Asian based peoples, which may have 

                                                
18 See discussions by S. Wroe, et.al.  ‘Megafaunal extinction in the late Quaternary and the global overkill hypothesis.’ 
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Australian Aboriginal Studies 1, 2004, 97-104. - a detailed overview of new dating methodology pushing back the timeframe of 
human occupation.  
20 Cooper and Stringer, 2013, 322. 
21  I. Pugach, et.al. ‘Genome-wide data substantiate Holocene gene flow from India to Australia.’ PNAS 110, no. 5, January 29, 
2013,1803–1808. Earlier work by these authors has now been largely confirmed; A.S. Malaspinas, et.al. ‘A genomic history of 
Aboriginal Australia.’ Nature 21 Sep. 2016.  
22  M. Stoneking and J. Kraus. ‘Learning about human population history from ancient and modern genomes.’  Nature 
Reviews/Genetics 12, September 2011, 604 -614. A review of the most recent genetic evidence for a single human population 
dispersal out of Africa (non-African humans have evidence of ~ 2-4 % Neanderthal gene flow), with a subsequent secondary 
dispersal into Sahul. 
23  Flood, 2006, 175-176; S. Oppenheimer, 2014, 229-230. 
24  Redd and Stoneking, 1999, 824-825; Pugach et.al. 2013, 1807; P. Hiscock. Archaeology of Ancient Australia. Routledge, London 
and New York, 2008. 
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also been reflected in some food production intensification and coincides with the appearance of the dingo in 

Australia. Further proof of interactions with Asian populations is confirmed by the discovery of marsupial lice on 

Asian canids.25 

The length of time Aboriginal peoples have occupied the Esperance bioregion is not known for sure. Moia 

Smith’s 1993 PhD research examines the oldest dated prehistory site at Cheetup hill, shown in Figure 3.1, a large 

granite dome approximately 6km from the coast and 65km east of Esperance in the Cape Le Grand National Park. 

Her work at this site shows that Aborigines were here before sea levels rose at the end of the last glacial period 

with evidence of periodic but consistent Aboriginal use in the last 13 000 years BP. During this time sea levels were 

85m below present and the hill would have been about 80km inland from the coast.  Around 8-9,000 years BP sea 

levels around Australia rose, flooding the coastal plain and creating the Recherche Archipelago and coastal 

landscape as it appears today. Within a few generations, the local peoples would have seen their vast food 

producing coastal lands drowned by the encroaching seas and would have needed to adapt their SES to living in a 

more restricted land area.26 

Figure 3.1: Cheetup hill south west of Condingup.27 

                                                
25  Pugach et.al., 2013; Australian Museum. The Spread of People to Australia. 2014; Hiscock, 2008, 145; B.P. Smith and C.A. 
Wishfield.  ‘A Review of the relationship between indigenous Australians, Dingoes (Canis dingo) and Domestic Dogs (Canis 
familiaris).’ Anthrozoos 22, issue 2, 2009,111-128.  
26 Australian Museum, 2014; M. Smith. Recherché A L’Esperance. 1993, PhD Thesis Dept. of Anthropology, UWA; ABC Esperance, 
14th June 2016, 1:56 pm, Stan Shaw, ‘Isolated cave system off Esperance reveals vibrant underwater world and ancient Aboriginal 
history’(Media); D. P. Nunn and J. N. Reid. ‘Aboriginal Memories of Inundation of the Australian Coast Dating from More than 
7000 Years Ago.’  Australian Geographer 47, 2016, 1, 11-47. Stories belonging to Australian Aboriginal groups tell of a time when 
the former coastline of mainland Australia was inundated by rising sea levels. They therefore provide empirical corroboration of 
postglacial sea-level rise  
27 NY Chalmer private collection. 
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3.2 The Original Eden  

The original Eden can be imagined as a land of bountiful ecosystems comprising mosaics of vast grasslands 

interspersed with forests and woodlands, and shaped by coevolved plants, marsupials, birds and reptiles, including 

megafauna such as marsupial Diprotodons, Macropods, Marsupial predators such as the marsupial ‘lion’ 

Thylacoleo, Genyornis birds and Varanid lizards as well as a vast array of smaller animal species.28 As Codding et.al. 

explain, the lack of co-evolution with humans meant there was a wide variety of prey animals all naive to this new 

human predator.29 The meat supply provided by the strange animals would have seemed unlimited to these first 

settlers and their succeeding generations. Conversely, Jack Golson and M. Rowland argue that many of the plants 

may have been familiar both generically and specifically as they were present in much of South –East Asia. The 

people would have come knowing already how to prepare a range of edible plant foods through heating, leaching 

and geophagy to ameliorate potential plant toxins, though as people moved out of tropical areas southwards new 

plant genera would also have been encountered requiring new knowledge development.30  

The speed at which these inland parts of Australia were occupied implies a very rapid and expanding 

pattern of population growth from a large founding population. As many as 1000 colonizing people is supported by 

genetic evidence and if they moved through the food rich landscape as quickly as their ancestors had moved along 

the coast to Sahul it may have taken as little as 1000 – 4000 years to settle the continent.31 The abundance of food 

and favourable well-watered landscapes in the late Pleistocene are reflected in their settlement patterns with 

plentiful evidence of early inland occupation, even in areas that are today classified as deserts. These inland 

regions would have featured large permanent freshwater bodies, reliable riverine environments, tropical valleys 

and gorges for, as Peter Hiscock and Anastasia Makarieva et.al. agree, they received greater rainfall than do the 

same places now. This pattern aligns with Makarieva and Viktor Gorshkov’s hypothesis, that precipitation does not 

depend on the distance from the ocean along several thousand kilometres, as illustrated for the Amazon and 

Yenisey river basins, but that a continuous forest from seashore to inland acts as a biotic pump, so carrying 

plentiful precipitation inland independent of distance from the ocean.  They further propose that to deforest the 

Australian continent through rainfall pattern changes, it was enough to destroy a narrow band of forests around 

                                                
28 Vickers-Rich and Hewitt-Rich, 1993; A.P. Kershaw. et.al. ‘A history of fire in Australia.’ In R.A. Bradstock et.al. Editors. Flammable 
Australia: the fire regimes and biodiversity of a continent. Cambridge University Press, Cambridge, UK, 2002, 3-20. The pollen 
evidence that indicates plant species composition of pre-human Australia is analysed.  
29 B.F. Codding, et.al. ‘Conservation or Co-evolution? Intermediate Levels of Aboriginal Burning and Hunting Have Positive 
Effects on Kangaroo Populations in Western Australia.’ Human Ecology, 2014, 1-11. The lack of co-evolution is an often-cited 
reason for impacts of introduced species in Australia and elsewhere.  
30 J. Golson. ‘Australian Aboriginal Food Plants: Some Ecological and Culture-historical Implications.’ In D.J. Mulvaney and J. 
Golson, Editors. Aboriginal Man and Environment in Australia, Australian National University Press, Canberra, ACT, 1971, 196–
233; M.J. Rowland. ‘Geophagy: an assessment of the implications for development of Australian Indigenous plant processing 
technologies.’ Australian Aboriginal Studies 1, 2002, 58. The adsorptive properties of clays and charcoal were well understood by 
Aboriginal Australians.    
31 D.A. Merriwether, et.al. ‘Ancient Mitochondrial M Haplogroups Identified in the South-West Pacific.’ PNAS 102, no.37, Sep13, 
2005, 13044-13039; A.N. Williams. ‘A new population curve for prehistoric Australia.’ Proc. R. Soc. B, Biological Sciences 280, 
no.1761, 2013, 5-8; Hiscock, 2008, 56 
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the continent’s perimeter.32  How this deforestation took place was perhaps a combination of human land use 

patterns including cutting and burning the seemingly endless supply of trees to cook meat from the seemingly 

endless supply of animals, along with the cascading ecosystem changes initiated by this human consumption 

behaviour.  However, it happened, the continent scale forested river basins ceased to exist about 50 – 100,000 

years BP, the period that approximately coincides with the first human arrivals.33   

Aborigines living in the arid inland regions in historical times needed detailed in-depth food ecology 

knowledge and maintenance of complex near and far reciprocal social networks for survival. Peter Hiscock reasons 

that this sort of knowledge was unlikely to have been possessed by the original colonisers, so these adaptations 

developed later as the inland climate dried and food resources depleted as human populations grew and spread.34 

Initially the early colonisers would have largely relied upon the easily recognisable and obtainable food provided 

by animals ranging from land vertebrates to invertebrates including water animals and supplemented by 

recognisable plant foods. As knowledge grew and animal numbers declined under increasing predation pressure, 

plants may have increased in importance in the diet in arid areas.  

Patricia and Thomas Vickers-Rich describe the landscape and environments present when people first 

came as being dominated by fire sensitive plants and a suite of fauna that could feed on the above and below 

ground parts of plants, through trampling, grazing, browsing and digging. Larger fauna had an important role in 

nutrient recycling, creating ecosystem heterogeneity and mitigating wildfire through grazing patterns.35 Their rapid 

decline in abundance before actual extinction would lead to greater density of plant material and litter which could 

then contribute to increased fire frequency and intensity. This would likely have caused a destructive fire cycle, 

possibly pushed along by human fire use that further contributed to extinction events and climatic changes, as 

connections between coastal and inland forests declined.36 Further research by Murray and P. Vickers-Rich 

supports this hypothesis, as the productive, relatively stable prehuman dry sclerophyll jungles changed rapidly as 

fire increased soon after the time of first human colonisation around 60 000 years BP.37  Susan Rule et.al. maintain 

that this does not necessarily mean humans were consistently firing landscapes, for after examining evidence from 

the fungus Sporormiella that depends on large herbivores to complete its lifecycle, they conclude that it is more 

likely that the changes recorded were due to human hunting causing rapidly diminishing populations of large 

herbivores, therefore relaxing grazing pressure and herbivore landscape management. As has been described as 

                                                
32  A.M. Makarieva and V.G. Gorshkov. ‘Biotic pump of atmospheric moisture as driver of the hydrological cycle on land.’ 
Hydrology and Earth System Sciences Discussions 3, no.4, 2006, 2621-2673.  
33 Hiscock, 2008, 52-54; A.M. Makarieva, et.al.  ‘Precipitation on land versus distance from the ocean: evidence for a forest pump 
of atmospheric moisture.’ Ecological complexity 6, no.3, 2009, 302-307. Makarieva et.al. posit that Australia’s deserts were not 
deserts until early human impacts removed the forest connection between coast and inland. 
34 Hiscock, 2008, 52 -54. Reciprocity is a feature of Aboriginal groups which allows upon invitation one group to share their 
territorial resources with others. 
35 Vickers-Rich and Hewitt-Rich, 1993; C.N. Johnson. ‘Ecological consequences of Late Quaternary extinctions of Megafauna.’ 
Proc. R. Soc. B, vol. 276, 2009, 2509-2511.   
36 Johnson, 2009, 2511; Flannery, 1990, 45-55. An accumulation of ungrazed vegetation could have led to wildfires  
37 P.F. Murray and P. Vickers-Rich. Magnificent Mihirungs- the Colossal Flightless Birds of the Australian Dreamtime. Indiana 
University Press, Indiana, USA, 2004. 
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taking place in Africa, grasses swiftly dominated and the proportion of forest comprising fire resistant sclerophyll 

plants increased at the expense of fire-sensitive rainforest.38 For instance, Gifford Miller et.al. have established 

that around 40-45 000 years BP a dramatic change in plant species distribution and abundance took place, 

including a shift from C4 grasses to C3 grasses, which would have led to further cascading changes to suites of 

smaller herbivores and their predators, and changing fire regimes due to a build-up of flammable vegetation and 

replacement of fire sensitive species with fire adapted species.39 

It would appear then that the fire resistant and dependent vegetation communities that dominate much 

of Australia today (including most of the Esperance bioregion) arose when herbivores that maintained the original 

ecosystems became extinct. The mallee areas are still able to contain many fire sensitive species which persist 

because a sparse understorey won’t carry frequent fires. Mallee areas dominated by Acacia acuminata have a 

grassy understorey so burn more frequently, while the sandplain dominated by fire-adapted heath and native 

grasses, can burn very frequently.40   

 

3.3 Extinction- a Domino Effect 

Kenneth McNamara and Peter Murray who have been involved in excavations at Madura caves on the Nullabor 

plain, have recovered 16- 38,000 year old fossil mammals that include grey kangaroos, small predatory Dasyurid 

marsupials, koalas and potoroos, higher rainfall species that prefer scattered forest ecosystems and indicating a far 

moister climate than today. By this period, the Megafauna appear to have largely disappeared as they did 

elsewhere within 10 000 years of humans entering Australia.41 

Rule et.al. have accurately documented the decline of Australian megafauna using the presence or 

absence of fungal spores. Their research has shown that fungal groups such as Sporormiella preferentially grow in 

the dung of large herbivores and high percentages of this fungus in lake and peat deposits are a good indicator of 

abundant megafauna herbivores. The fungal spores provide a measure of the presence or absence of megafauna 

in the fossil record and have been used as bio-indicators for determining disappearance of these animals from 

fossil records around 50,000 to 40,000 years BP.42 This megafaunal decline reflects present situations in other parts 

of the world (and as would have happened in ecosystems of the past in Australia) where keystone predator 

                                                
38  S. Rule, et.al. ‘The Aftermath of Megafaunal Extinction: Ecosystem Transformation in Pleistocene Australia.’ Science 335, March 
2012, 1483-1486 
39 G.H. Miller, et.al. ‘Ecosystem Collapse in Pleistocene Australia and the Human Role in Megafaunal Extinction.’ Science 309, 
2005, 287-; Rule et.al., 2012; Johnson, 2009, 2512-2513. Johnson describes two photosynthetic pathways for plant use of carbon: 
the C3 pathway is used by all trees, most shrubs, non-grass herbs, some temperate grasses including the introduced ryegrasses, 
native weeping grass and wheatgrass; the C4 pathways evolved during the late Miocene in response to low CO2 levels, are used 
by most grasses, especially warm climate species including the Australian native perennial grasses, such as kangaroo grass 
(Themeda triandra) and bandicoot and wallaby grasses (Austrodanthonia sp.).     
40 S.M. Prober, et.al. Ngadju kala: Ngadju fire knowledge and contemporary fire management in the Great Western Woodlands. 
CSIRO Ecosystem Sciences, Floreat, WA, 2013.  
41 K. McNamara and P. Murray. Prehistoric Mammals. Western Australian Museum, 2010. 
 2010; G.J. Prideaux, et.al. ‘Timing and dynamics of Late Pleistocene mammal extinctions in south-western Australia.’ PNAS 107, 
no. 51, December 21, 2010, 22157–22162.   
42 Rule, et.al., 2012, 1483-1486.     
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declines and extinctions are promoting more invasive and homogeneous ecosystem states which are linked with 

‘secondary species extinctions, changes to community composition, and redefined carnivore guilds’.43 Thus even 

the loss of only a few species (instead of well over 90% of large and small species) after the human invasion of 

Australia could have led to far reaching shifts in ecosystem resilience and may have promoted cascading shifts to 

irreversible new states.44 

The consequences of megafauna and co-evolved species loss has been well reported in the literature for 

places beyond Australia and provide models for what happened throughout Australia and the Esperance bioregion. 

In a domino effect, as one species drops out other connected and reliant species start to disappear, and ecosystem 

collapse takes place as a spreading trophic cascade. Chris Doughty et.al. postulate that an immediate outcome was 

discontinuation of efficient cycling and spread of nutrients throughout the landscape from the more fertile 

hotspots into the less fertile parts of ecosystems.45  A critical loss of large herbivore dependent suites of dung 

beetle species, and their associated role in recycling herbivore dung, has been determined as affecting early 

Holocene Europe after megafauna demise. No species capable of dealing with large dung existed in Australia until 

introduced in 1974 and 1975 by CSIRO to deal with the ‘new megafauna’ dung, from cattle and horses.46 The long-

term consequences of this cessation of nutrient dispersion are probably still being played out with ongoing 

declines in Phosphorous levels and fertility away from the more fertile landscape patches. An area significantly 

lacking in Australian research is the roles large introduced herbivores could be having in nutrient dispersion.47  

               Analysis from a cave site on the Nullabor plains revealed that a giant wombat and 18 kangaroo species 

with a wide range of body sizes and morphologies, including two species of tree kangaroos (Bohra sp.), lived in the 

region during the middle to late Pleistocene. Also included were bird species requiring tree hollows for nesting.48 

This reflects a far more diverse landscape with trees large enough to have been of use to arboreal tree kangaroos. 

Though the climate was very like today’s, the vegetation assemblages were of greater diversity and featured a 

mosaic of grassy woodlands, shrublands and extensive C4 grasslands interspersed with many plants having fleshy 

palatable leaves and fruit. Today the same area is primarily arid woodland dominated by morrel eucalypts and 

chenopod scrublands with low fire susceptibility as the shrubs and trees are widely spaced with light grass cover 

that does not provide much fire fuel.49 The loss of mammal browsers, who possibly controlled mallee and morrel 

                                                
43 Hollings, 2013.  
44 C.S. Holling, et.al. ‘Sustainability and panarchies.’ In L. H. Gunderson and C. S. Holling, Editors. Panarchy: understanding 
transformations in human and natural systems. Island Press, Washington DC, USA, 2002, 63-102. The concept of change of 
states in ecosystems is discusses in depth by the authors.  
45   C.E. Doughty, et.al. ‘The legacy of the Pleistocene megafauna extinctions on nutrient availability in Amazonia.’ Nature 
Geoscience 6 September 2013, 761-764.     
46 J.C. Svenning. ‘A review of natural vegetation openness in north-western Europe.’ Biological Conservation 104, 2002, 133–
148; I. Dadour and J. Allen. ‘Control of bush flies by dung beetles.’ Farmnote, 58/9, Department of Entomology, DAFWA, South 
Perth, WA, 2006; E. Nichols, et.al. ‘The Scarabaeinae Research Network - Ecological functions and ecosystem services provided 
by Scarabaeinae dung beetles.’ Biological Conservation 141, 2008, 1461-1474.   
47 Doughty, et.al. 2013,762-763. 
48 G.J. Prideaux, et.al. ‘An arid-adapted middle Pleistocene vertebrate fauna from south-central Australia.’ Nature 445, no. 7126, 
2007, p.422. 
49 Johnson, 2009, 2512-2513.  
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species and so the saline soils they engineer, enabled these plants to expand their territories. Pollen histories and 

the rise in predominance of C3 plants over C4 plants, as clarified with carbon isotope analysis of emu eggshell and 

wombat teeth by Rule et.al., indicate that such plant communities (including Mallee woodlands) seem to have 

expanded in distribution and density when megafauna disappeared.50 In many ecosystems it is likely that there 

may have been changes to fire patterns and regimes with far larger areas being burnt at once than previously, 

though David Bowman suggests fire frequency didn’t change.51    

          Plant and animal communities co-evolved with large herbivores at different trophic levels would themselves 

have disappeared, including dung beetles, predators and scavengers that relied on large grazers for food, and plant 

species that relied on large grazers for seed dispersal. Quandong with their bright red fruit evolved with large birds 

(as birds can see colour) and survived because emus survived. South American research by Paulo Guimarães et.al., 

has identified that fruits attractive to mammals as characterised by a nutrient rich pulp, produced low on the tree 

and are often dull coloured (mammals see fewer colours) with non-digestible nasty tasting seeds with a tough 

endocarp. Guimarães et.al. have also shown that ‘negative consequences for plant populations can be expected if 

the dispersal process is absent or impaired’ with such species either becoming extinct or having extremely 

restricted ranges in megafauna absent ecosystems.52 Some Australian plants still retain obsolete defences against 

browsers such as thorns and spines which are  common in the genera Hakea, Acacia and Solanum, all found in the 

Esperance bioregion.53 Murray and Vickers-Rich conclude that many smaller grazing and browsing species (and 

their predators) would have relied on the Scleromorphic non-fire-resistant biodiverse woodlands with their 

abundant food types and habitat mosaics created by the actions of large grazing herbivores, including the 

Genyornis family of birds. With their extinction, such vegetation communities were reduced to scattered remnants 

that have survived the extinction of megafauna, then Aboriginal burning practices and lastly European clearing and 

grazing animals.54  

 

3.4 Consuming Eden 

There are several theories with various levels of supporting evidence for causation of the extinction of over 90 

percent of marsupial species in the period following the first human invasion of Australia. Opinions include those 

that attribute all megafaunal extinctions to habitat and food loss caused by climate changes perhaps enhanced by 

human landscape firing.55 This position dismisses the impact of humans as highly sophisticated invasive predators 

and sees none or a minor role for them in Pleistocene ecosystem change. It exhibits (even subliminally) the belief 

                                                
50 Rule, et.al., 2012. 
51 D.M. Bowman, et.al. ‘Using carbon isotope analysis of the diet of two introduced Australian megaherbivores to understand 
Pleistocene megafaunal extinctions.’ Journal of Biogeography 37, 2010, 499–505.  
52 P.R. Guimara˜es, et.al. ‘Seed Dispersal Anachronisms: Rethinking the Fruits Extinct Megafauna Ate.’ PLOS ONE 3, no.3, 2008, 
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53 Main, 1996, 97-114.  
54 Murray and Vickers-Rich, 2004. 
55 B.W. Brook and D.M. Bowman, et.al. QSR Correspondence ‘A review of the evidence for a human role in the extinction of 
Australian megafauna and an alternative explanation. by S. Wroe and J. Field.’ Quaternary Science Reviews 26, 2007, 560-564.  
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that indigenous peoples naturally lived in balance and harmony with nature, and that climatic factors and 

evolutionary attrition alone must therefore explain Australian extinction events. Peter Hiscock and others, such as 

Stephen Wroe and Judith Field et.al. consider that Australia’s complete lack of fossil megafauna kill sites and lack 

of archaeological evidence generally does not support the proposed human role in extinction. They attribute 

extinctions to the inability of Australian fauna to adapt to climatic fluctuations.56  

Hiscock argues further that humans were unlikely to have played a role in megafauna disappearance 

during this time because a wide variety of smaller vertebrates less than 45 kg disappeared as well. To support this 

outlook Hiscock uses research by Stiner et.al. in the Old World which has shown that Palaeolithic hunters 

increasingly targeted small rapidly reproducing game rather than the initially abundant and easier to catch slow 

reproducing animals.57 However this paper may have been misinterpreted, as Mary Stiner et.al. attributes this 

change to overexploitation of slower reproducing small species as well as megafauna, which then forced a change 

to the more resilient fast reproducing and harder to catch species as human populations grew. The role of prey 

substitution by using ‘minifauna’ in extinction is discussed by Erwin Bulte et.al., who propose that smaller fast-

reproducing fauna may have provided the backstop to a high enough human population density to allow 

decimation of slower-reproducing species, including large megafauna.58 These conclusions parallel modelling of 

various predation scenarios under a variety of environmental conditions by Steven Mithin for woolly mammoths in 

the Russian plains and Barry Brook et.al. and Chris Johnson for Diprotodon in Australia. The models show that even 

relatively small increases in predation of less than 2% can cause population collapse and extinction.59 The 

disappearance of many smaller species in Australia may have been related to not only habitat changes, but also 

human overexploitation of the slower-reproducing small animals that were increasingly targeted as larger 

megafauna became scarce. The faster reproducing species that could withstand human predation provided a base 

food source that allowed over-exploitation of slower breeding vulnerable marsupial prey.60 Humans would have 

also been adding their predation pressure on top of existing predator-prey relationships and, acting as 

competitors, reduced the prey available to other predators.  

Wroe and Field et.al. have also proposed that the first Australians would not have had the technology to 

allow hunting of large herbivorous animals such as diprotodon or predators such as the marsupial lion (Thylacoleo 

carnifex) and giant monitor lizards (Varanus priscus).61 The abilities of modern Indigenous hunters provide proof 

                                                
56 Hiscock, 2008; Wroe, et.al. 2004, 291-331.     
57 Hiscock, 2008,.65; M.C. Stiner, et.al. ‘Palaeolithic Growth Pulses Evidenced by Small Mammal Exploitation.’ Science 283, 
January 1999, 190-196; Wroe et.al., 2004, 291-331.  
58 E. Bulte, et.al. ‘Megafauna extinction: A paleoeconomic theory of human overkill in the Pleistocene.’ Journal of Economic 
Behavior & Organization 59, no.3, 2006, 315 -320. They conclude that small prey was a prerequisite to allow human 
populations to reach the critical densities to drive megafauna to extinction 
59 S. Mithin. After the Ice: a global human history 20,000-5,000 BC. Orion Books, London, UK, 2003; Brook and Bowman, et.al. 
2007, 564; C.N. Johnson. Australia’s Mammal Extinctions: a 50,000-year history. Cambridge University Press, Melbourne, 
Victoria, 2006, 212-14.  
60 Johnson, 2006, 212-214.  A model - fast breeding rabbits as the base for fox food, allows them to overexploit slower marsupial 
breeders.  
61  Wroe and Field et.al., 2004, 306-308 
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that this is not so, with examples of the many ways that large animals and predators can be killed. An account by 

Jean Janmart of how Pygmy hunters in Africa could kill elephants with only a knife and spears indicates how even 

an animal as large as Diprotodon could have been effectively dispatched.62 Taking eggs and hatchlings or targeting 

brooding parents of Genyornis, which only had a short overlap with humans, would have not been difficult as 

modern emus are most vulnerable when the males are sitting. Eggs can be stolen when the bird leaves the nest 

and the chicks can be run down and caught relatively easily.63  Philip Clark and Ella Stack describe how plant 

narcotics such as pituri (Duboisia hopwoodii) and corkwood (Duboisia myoporoides) were used to hunt and easily 

catch large kangaroos and emus in recent times.64 Aboriginal hunters would stupefy emus and fish by placing the 

crushed leaves into water holes. Strips of bark from the plants were left by an affected waterhole to warn others of 

its use.  Methods such as this would allow hunting of large species as well as birds relatively easy. Animals that 

used dens in which to sleep and leave their young (as many predators do) or slept in hollows would also be 

vulnerable to human hunters. Richard Broome describes how expertly Aboriginal possum hunters extracted their 

prey using a tool especially designed for this purpose.65  

The conclusions reached by Hiscock and Wroe et.al. show little appreciation of how the interconnections 

within ecosystems are so reliant on keystone and ecosystem engineering species.66 There also seems to be no 

appreciation of human learning ability and development of expertise especially when food procurement depends 

upon this. Richard Holdaway and Christopher Jacomb have researched Maori hunting of Moa in New Zealand, 

showing how expert people can become as they learn the most efficient ways to hunt different types of large and 

small prey.67 The loss of smaller vertebrates that relied on the trophic influence of large keystone herbivores for 

their habitats is to be expected and supports the role of humans efficiently targeting the most obvious sources of 

animal food – large herbivores and those keystone predators considered dangerous and competitive such as 

Thylacoleo species, as well as the easy to catch smaller species. Brook and Johnson widen the human role further 

as they examine how targeting of juveniles of large animals can readily explain drawn-out extinction.68  

Well documented research into similar but more recent impacts of human and non-human invasive 

predators in a naive prey situation illustrate how surplus killing, as a fox does in a hen house, is often a 

                                                
62 J. Janmart. ‘Elephant Hunting as Practiced by Tee Congo Pygmies.’ American Anthropologist 54, no. 1, 1952, 146-147. It took 
only a few minutes to bring an adult elephant down by hamstringing it. 
63 Brook and Bowman et.al., 562; G.H. Miller et.al. ‘Pleistocene extinction of Genyornis newtoni: human impact on Australian 
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68 B.W. Brook and C.N. Johnson. ‘Selective hunting of juveniles as cause of the imperceptible overkill of the Australian 
Pleistocene megafauna.’  Alcheringa: an Australasian Journal of Palaeontology 30, S1, 2006,39.  
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characteristic of human behaviour.69  Jeff Short et.al. confirm that surplus killing of prey species is a phenomenon 

well recognised by biologists. It occurs when a predator kills prey far beyond its food needs and is most often seen 

in non-co-evolved predator prey situations.70  A recent example from prehistory of how humans as predators 

behave in this manner is discussed by Holdaway and Jacomb. Their research supports the view that human hunting 

and habitat destruction drove the 11 species of moa to extinction in less than 100 years after Polynesian 

settlement of New Zealand. The rapid extinction evidence displaces models that envisage several centuries or 

millennia of exploitation.71  

 David Bowman et.al. conclude that large browsing animals were particularly likely to have been impacted 

by Aboriginal hunting and burning practices as landscapes and ecosystems changes took place.72 As an illustrative 

model, they asked why banteng cattle (Bos javenicus) have not spread from the Cobourg peninsula in the Northern 

Territory where they were first introduced along with buffalo (Babalus babalis) that have become widespread. 

Banteng are primarily browsers, as were many of the extinct megafauna, and the creation of open savannah 

woodlands by present day Aboriginal burning prevents these browsing-adapted animals from spreading beyond 

the rainforest of the Cobourg peninsula, whilst the less specialised buffalo have readily spread. This situation may 

be analogous to the extant survival of the emu (Dromaius novaehollandiae) and the extinct Genyornis which 

disappeared relatively quickly after the arrival of humans. Carbon isotope analysis of Genyornis egg shells showed 

mainly C3 traces, indicating that they were specialised browsers, while the more opportunistic emus could adapt 

to the new types of habitat.73 This suggests that burning practices are also likely to have contributed to megafauna 

disappearance around 45-50 000 years BP. Rainforest and vegetation communities dominated by fire sensitive 

Scleromorphic woodlands and dry jungles containing deciduous and semi-deciduous trees, vines and scrub which 

occurred in nearly every climatic region (eucalypt species were only a minor component) succumbed to increased 

fire frequency and were replaced by eucalypt dominated savannah woodland.74  Though this may seem a relatively 

short time scale for such dramatic change there are many modern examples of how the resilience of an ecosystem 

can be destroyed within extremely short periods of time if the environmental perturbation is consistent and severe 

enough. For example, the daisy yam (Murnong) disappeared from Victorian ecosystems within 10 years of the 

introduction of sheep with dire consequences for Aboriginal people, the long -billed corella and any other species 

that depended upon it. This plant species also occurs in the Esperance bioregion and may have been similarly 

                                                
69 T. Flannery. The eternal frontier: an ecological history of North America and its peoples. Grove Press, New York, USA, 2002. 
Flannery describes how over and over the last wave of humans to invade America indulged in overkills that sent the Passenger 
pigeon and other once abundant bird species to extinction, and reduced millions of Bison to a few dozen before the killing was 
stopped; Noble, et.al. 2001; J. Short, et.al. ‘Surplus killing by introduced predators in Australia-evidence for ineffective anti-
predator adaptations in native prey species?’ Biological Conservation 103, 2002, 283–301. Surplus killing is a feature of all 
predators including humans.  
70 Short, et.al. 2002, 283–301 
71 Holdaway and Jacomb, 2000, 2250-2254. 
72 D.M. Bowman, et.al. ‘Using carbon isotope analysis of the diet of two introduced Australian megaherbivores to understand 
Pleistocene megafaunal extinctions.’ Journal of Biogeography 37, 2010, 499–505. 
73 Johnson, 2009, 2512-2513.    
74 Murray and Vickers-Rich, 2004.  
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impacted with the introduction of sheep in the 1860’s, for even when in low numbers, sheep will actively seek it 

out.75 

The overall scenario would likely have contained elements of fast and slow extinction events occurring in 

parallel. Hiscock has suggested that the human population fluctuated, and so might their relationships with their 

ecosystems, for as R. Woodroffe has found, decline of large predators correlates with human population density 

and may therefore include periods of population growth. The original colonisers were unlikely to have had a deep 

ecological connection to the new land or an understanding of how the ecosystems worked and were 

interconnected.76 When discussing the development of an ecological consciousness, Fred Kirschenman considers 

there is always a minority with foresight who can see a future where if lavish practices are not changed there will 

be consequences, but like other past human societies and those of today, prevailing social systems were caught in 

a trap where shifting baselines are unrecognised.77 The belief that their culturally driven wasteful consumption 

would not change the abundance around them would have been the established view. During the earlier years of 

settlement people may have lived in large relatively permanent settlements as specialised big game hunters with a 

tendency to hierarchical social structures as is attributed to the development of agriculture. The Nawarla 

Gabarnmang rock shelter in the Kimberley, inhabited as long ago as 50 000 years BP, may illustrate this. The 

interior shows evidence of modifications and beautification with large well-maintained frescoes upon the ceiling 

and walls.78  Ian Keen et.al. theorise that the supporting culture for work such as this is enabled by an easy 

availability of abundant food resources.79 Not only population growth but also settled lifestyles may have negative 

human impacts on animals, particularly the killing of large predators for status reasons.80  

Of the three original extinction scenarios presented above the most likely seems to be a longer series of 

extinction events that possibly reflected people moving into new areas as well as human population fluctuations. 

To consider that humans had no impact is unsupported, but it appears that an immediate widespread ‘blitzkrieg’ 

event may also have been unlikely. The middle scenario may be the best explanation so that a combination of 

                                                
75  B. Gott. ‘Murnong - Microseris scapigera: A study of a staple food of Victorian Aborigines.’  Australian Aboriginal Studies, no. 
2, 1983, pp. 2-18; R. Hobbs, et.al. ‘Integrated Landscape Ecology: a Western Australian Perspective.’ Biological Conservation 64, 
1993, 231-238. The relatively rapid salinisation of the WA Wheatbelt (at times within less than 10 years after clearing) has had 
cascading impacts on ecosystems.    
76 Hiscock, 2008; R. Woodroffe. ‘Predators and people: using human densities to interpret the decline of large carnivores.’ 
Animal Conservation 3, 2000, 165-173 – Woodroffe discusses the correlation between large carnivore persecutions and decline 
that results as human population density increases in each region.  
77  F. Kirschenman.  Cultivating an Ecological Conscience: essays from a farmer philosopher.  University Press Kentucky, 
Kentucky, USA, 2010.  
78 J.J. Delannoy, et.al. ‘The Social Construction Of Caves And Rockshelters: Chauvet Cave (France) And Nawarla Gabarnmang 
(Australia).’ Antiquity 8, no.335, 2013, 12-29.   
79 I. Keen, et.al. ‘Constraints on the Development of Enduring Inequalities in Late Holocene Australia.’ Current Anthropology 47, 
Number 1, February 2006; R. Brightman. ‘The Sexual Division of Foraging Labour: Biology, Taboo and Gender Politics.’ 
Comparative Studies in Society and History 38, no.4, Oct. 1996, 687- 729. Gender roles are discussed in hunting –foraging 
societies. 
80 W.J. Ripple, et.al. ‘Status and Ecological Effects of the World’s Large Carnivores.’ Science 343, 10th January 2013, 1241484. 
This paper explores reasons why people kill keystone predators and the consequential impact on ecosystems; Woodroffe, 2000, 
165-173. 
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overhunting and elimination of keystone species as human populations grew destroyed pre-existing SES, led to a 

mix of fast and slow irreversible ecosystems changes, further exacerbated by human fire use that triggered further 

ecological and climatic change and extinctions.   

What specific kinds of environmental change would be expected in the Esperance bioregion and 

Australian landscapes after human invasion? Palaeoecologists including Miller et.al. and Richard Roberts et. al. 

have recounted significant evidence that the continent-wide extinctions did not coincide with extreme climatic 

events, further implicating overkill and rapid environmental change facilitated by humans as the most likely 

explanation. They suggest that burning by ancestral Australians may have changed the fire regime sufficiently 

across the semi-arid zones to disturb the original vegetation patterns enough to produce strong enough climatic 

feedbacks, which ultimately weakened the penetration of monsoonal rains into Australia’s interior.  Makarieva 

et.al. concur though are more specific in their proposal, for their modelling indicates coastal deforestation as the 

primary driver of inland aridity.81 

              How would the loss of ecosystem engineers, keystone predators and keystone herbivores impact 

ecosystems? Initial changes would have involved a significant increase in plant biomass along with invasion of 

grasslands by the shrubs and trees originally kept in check by herbivores. Fire regimes would have tended towards 

wildfires so further changing vegetation patterns and nutrient cycling. As Matt McGlone makes clear, fire is a poor 

substitute for the dispersive nutrient recycling of large herbivores, which also encourage fast growing and well 

defended plants and spread seeds and spores.82 Some of these functions would have been picked up by smaller 

surviving herbivores and humans but over time the drought resistant but fire susceptible mosaic woodlands and 

grasslands were replaced by fire resistant chenopod shrublands, eucalypt species and grasslands. These impacts 

would have also caused geophysical changes that include disrupted hydrological cycles, localised climatic change 

and further exacerbation of wildfires as ecosystems lost the suites of species that are features of healthy resilient 

and sustainable systems – no large herbivores; no large predators; few medium sized predators and no large 

digging and burrowing species.83  After the early years of ease and plenty, the people would have found food 

abundance and availability undergoing a dramatic decline as the easily available and high yielding animals 

disappeared and ecosystems underwent cascading changes into new states. Swings in climatic conditions and 

hydrological cycles were also likely to have become more extreme and less predictable, including severe drought. 

With their relatively small population the very early invaders would have lived with greater abundance and so 

undergone a population boom which lessened the food choices of succeeding generations. Each following human 

generation would have seen an incremental lowering of standards as they lacked experience of how the 

environment used to be and would constantly redefine what is natural based on personal experience. 

                                                
81 Miller, et.al. 2005, 287; R.G. Roberts, et.al. 2001, 1888- 1892; A.M. Makarieva and V.G. Gorshkov. ‘Biotic pump of 
atmospheric moisture as driver of the hydrological cycle on land.’ Hydrology and Earth System Sciences Discussions 3, no.4, 
2006, 2621-2673. The continent-scale forested river basins ceased to exist about 50–100 thousand years ago, a period 
coinciding with the arrival of first humans.  
82 M. McGlone. ‘The Hunters Did It.’ Science 335, 2012, pp. 1452-1453.  
83 Miller, et.al., 2005, 287-. 
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3.5 Afterwards: the landscapes of people  

 In the new ecosystems that developed after human invasion and Pleistocene ecosystem collapse, the surviving 

animals, plants and microorganisms were co-evolving with what became the keystone culture of Aboriginal SES. 

How people adapted to procuring food influenced the future adaptations of animals and plants that survived. For 

instance, kangaroos became smaller and attuned to people as predators as co-evolution took place.84  Mallee 

eucalypts and Proteaceous plants continued creating habitat for themselves and co-dependent species by 

engineering their soils. Small native mammals continued to be important in plant propagation, soil building, water 

balance, and wildfire suppression as well as perpetuation of their food resources.85  Some native plants such as the 

youlk (Platysace deflexa) which produces an underground potato-like tuber, needs major soil disturbance (not fire) 

of their rhizomatous underground stems to regenerate. They possibly evolved such features in response to the 

tubers being food for pig-like niche marsupials, such as Zygomaturus trilobus, bettongs and bandicoot species and 

could persist because humans with digging sticks also used them for food. Other selection pressures were imposed 

on food and ecosystems through active management and distribution of food species into favourable 

environments by Aboriginal people.86  Other animal groups that burrow, such as reptiles and ground-dwelling 

arthropods, also had ongoing influences on soil structure, creating pores allowing aeration and rainfall penetration 

and fertilizing soils with their excreta.87   

As discussed previously, plants can also have profound effects on landscapes and ecosystems in their 

immediate habitats as well as wider climatic implications. Many of the key biophysical features of mallee and 

sandplain landscapes and ecosystems of the Esperance bioregion exist as they do today, because of bioengineering 

processes by the dominant mallee/eucalypt creating clay pavements and proteaceous plant species creating 

laterite reefs, that continued with Aboriginal SES. 88  Mallee is extremely resilient to disturbance, even by fire, as it 

regenerates so rapidly from lignotubers to form the dominant canopy and may have spread in area under 

Aboriginal fire regimes. In the animal landscapes, large megafauna browsers such Diprotodon and large macropods 

would have been essential to patchily control this regrowth to allow other species to flourish as well and prevent 

the monocultural communities that feature now.89  

In her journal, Ethel Hassell during the 1870’s at Bremer Bay, confirmed that Aborigines exploited a wide 

range of foods in areas like the Esperance bioregion with nearly everything edible consumed. However, Dorothy 

                                                
84 B.F. Codding, et.al. ‘Conservation or Co-evolution? Intermediate Levels of Aboriginal Burning and Hunting Have Positive 
Effects on Kangaroo Populations in Western Australia.’ Human Ecology, 2014, 1-11.  
85 G. Martin. ‘The role of small ground-foraging mammals in topsoil health and biodiversity: Implications to management and 
restoration.’ Ecological Management & Restoration 4, no. 2, 2003, 114–119.  
86 Dr. Geoff Goodall, practical Botanist, Interviewed by Nicole Chalmer, Albany ,17th July 2014. Plants of the Platysace genus that 
regenerate from underground edible tubers along with various fungi, need considerable soil disturbance to regenerate (not fire) 
as done by digging, rooting animals such as pigs and people -in Australia Zygomaturus sp., bettongs, potoroos and bandicoots. 
87 I. Abbott and C.A. Parker. ‘Agriculture and the Abundance of soil Animals in the Western Australian Wheatbelt.’ Soil Biology 
and Biochemistry, 12, 1979, 455 -459.  
88 W. Verboom and J.S. Pate. ‘Exploring the biological dimensions to pedogenesis with emphasis on the ecosystems, soils and 
landscapes of southwestern Australia.’ Geoderma 211-212, 2013, 154-183.  
89 Emeritus Professor of Botany, John Pate, interviewed by Nicole Chalmer, Denmark, 6/11/2014. 
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Dimer related that not everything was worth eating, such as small lizards (Amphibolurus sp.) and some birds, 

because there was not enough meat on them to bother. Sonny Graham recalled catching Honey possums, which 

though small were particularly delicious as they tasted strongly of honey.90 The lack of food specialisation may 

have meant fewer evolutionary impacts on plant and animal food species than occurs in intensive agricultural 

systems, which have concentrated selection pressure on a relatively few species.91 

 As Eric Smith and Mark Wishnie argue, humans substantially altered nature’s ecosystems and eventually 

remade them to benefit people by capturing a ‘larger proportion of total biotic energy’.92  Aboriginal people 

became the ecosystem engineers and keystone species and their activities shaped the new landscape regimes that 

came into being and were evident when Europeans first invaded Australia. Aboriginal dreamtime stories may 

reflect these changes as well as geophysical events. John Morton and William Stanner have interpreted these 

narratives as containing elements of environmental happenings from the deep past.93 A local Esperance bioregion 

Nyungar/Ngadju traditional story, ‘The Story of Jimbalana’, may reflect traditional ecological knowledge as 

described by Cameron Muir et.al. for it seems to be a warning about human attributable damaging environmental 

change enacted by spirits.94  This story describes how the Esperance bioregion salt lakes, which were originally 

fresh, came into being after Jimbalana cleared large areas of bush with his boomerang. It demonstrates an 

understanding of ecological knowledge linking land clearing to salinity.95  Myths and tales such as these are likely 

the longest continuous record of historic events in the world maintain Karl-Erik Sveiby and Tex Skuthorpe.  They 

play important roles in presenting memories of past events as well as teaching models that ensured accurate 

transmission of ecological, cultural and technical knowledge and skills to the next generation.96   

 Eventually the early poorly adapted SES of the ancestral peoples were replaced by ways of living that 

were more in tune with the short and long term environmental variability that they had inadvertently generated in 

the Australian landscape. The more than 50 millennia of human occupation in the Esperance bioregion and 

Australia is so long that, as Hiscock argues, population growth and intensification of land use would have 

                                                
90 E. Hassell (1936), 1975, 19-28; Dorothy Dimer, of the Ngadju Nation, interviewed by Nicole Chalmer, Esperance, 5/11/2016; 
Mr. Sonny Graham, Aboriginal Elder of the Ngadju Nation, interviewed by Nicole Chalmer at Coronet Hill, 26/07/ 2016.  
91 K. O'Dea, et.al.  ‘Traditional diet and food preferences of Australian Aboriginal hunter-gatherers [and discussion].’ Phil. Trans. 
R. Soc. B, Biological Sciences 334, no. 1270, 1991, 233-241; J.C. Brand-Miller and S.H.A. Holt. ‘Australian Aboriginal plant foods: 
a consideration of their nutritional composition and health implications.’ Nutrition Research Reviews 11, 1998, 5-23.  
92 E.A. Smith and M. Wishnie. ‘Conservation and subsistence in small scale societies.’ Annual Review of Anthropology 29, 2000, 
497; R.B. Bird, et.al. ‘Niche Construction and Dreaming Logic: aboriginal patch mosaic burning and varanid lizards (Varanus 
gouldii) in Australia.’ Proc. R. Soc. B 208, 2013, 2297. This paper provides an explanation of how Aboriginals are behaving as 
eco-engineers and keystone species with their burning practices.  
93 J. Morton. ‘tiddalik's travels: The making and remaking of an Aboriginal Flood myth. Advances in Ecological Research 39, 
2006, 139-158; W.E.H. Stanner. The Dreaming and Other Essays. 2nd Edition, Black Inc., Melbourne, Victoria, 2010, 57-58 
94 C. Muir, et.al. ‘From the other side of the knowledge frontier: Indigenous knowledge, social–ecological relationships and new 
perspectives.’ The Rangeland Journal 32, no.3, CSIRO, 2010, 259-265.  
95  S. Graham and Castletown Primary School Children. The Story of Jimbalana. PALS Reconciliation Project, date unknown (2008?) 
The project involved recording local traditional stories in a book that could be used to expose Esperance primary school children 
to traditional knowledge of Nyungar and Ngadju people. This traditional story can be taken at face value but has topical hints of 
underlying ecological and evolutionary principles and knowledge - such as clearing causes salinity.  
96 K. Sveiby and T. Skuthorpe Treading Lightly: the hidden wisdom of the world’s oldest people. Allen and Unwin, Sydney, NSW, 
2006, 40-41. 



63 
 

fluctuated over this time.97  Despite environmental conditions deteriorating somewhat in the mid to late Holocene 

as El Nino events increased climate variability, it was a period of population growth for Aborigines. Research by a 

number of authors suggests a distinct upward trend in population growth in the second half of the Holocene and 

evidence of greater environmental impacts as resource use intensified.98 Bradley Smith and Carla Litchfield 

conclude that there is evidence of multiple interactions with non-indigenous peoples at 3 400 and 3 100 BP, as 

dingoes that had spent time in Australia and then been returned to Asia had picked up the marsupial biting lice 

(Heterodoxus spiniger) which subsequently spread to canids worldwide, excepting northern latitudes. This was also 

the period when the dingo (Canis dingo) established in Australia, possibly leading to the demise of the mainland 

thylacine (Thylacinus cynocephalus) and later the Tasmanian devil (Sarcophilus harrisii), before becoming a 

functioning and integral member of Australian ecosystems. The Indian based peoples discussed previously who 

may have introduced the dingo, could have also brought various cultural changes that resulted in increased 

population growth- which may have contributed to thylacine and Tasmanian devil decline. Perhaps disruption of 

cultural mores that controlled population growth occurred as intensified use of new plant cultivation techniques 

was introduced and use of dingos for hunting increased hunting efficiency.99 James Boyce has confirmed that after 

its European introduction, the dog in Tasmania completely transformed Aboriginal society and its ability to catch 

kangaroos, even more so than guns. Wild dingoes also became a new food source, which effectively controlled 

their population levels and reduced their impacts on indigenous fauna and predatory competition with Aboriginal 

hunters.100 Some researchers have also attributed the most recent period of intensification during the Holocene as 

evidence that supports theories of cultural progression towards agriculture, however if looked at from the long 

view it may reflect, as Hiscock asserts, another cultural adaptive cycle.101  

There have been three principal extinction periods in South-Western Australia including the Esperance 

bioregion. The first, described above, took place around 40-50 000 years BP (no sites in WA are dated beyond this, 

so dates may change in the future) though there may have also been localised ongoing events that are hard to 

determine through archaeological and palaeontological evidence as cycles of intensified plant production and 

population growth took place. The second period in the lower south west took place over the last 15,000 years 

before European settlement and saw several wallaby species, hopping mice, a bat species, long nosed bandicoots 

                                                
97  Hiscock, 2008. Intensification refers to agricultural type practices where carbohydrate producing plants, such as Yams, are 
managed to produce more biomass. 
98  C.N. Johnson and B.W. Brook. ‘Reconstructing the dynamics of ancient human populations from radiocarbon dates: ten 
thousand years of Population growth in Australia.’ Proc. R. Soc. B, 2011, 278.  
99 T. Dimer, March 1990. 
He describes Ngadju people using dingoes for hunting wallabies; B.P. Smith and C.A. Litchfield. ‘A Review of the Relationship 
between Indigenous Australians, Dingoes (Canis dingo) and Domestic Dogs (Canis familiaris).’ Anthrozoos 22, no.2, 2009, 119-
121.  
100 Smith and Litchfield, 2009, 111-128; J. Boyce. ‘Canine Revolution: the Social and Environmental Impact of the Introduction of 
the Dog to Tasmania.’ Environmental History 11, January 2006, 102-129; E. Hassell, E. (1936), 1975, p.75 – dingos as food; T. 
Dimer, March 1990, 14 – hunting wallabies with dingos. 
101 Hiscock, 2008, 249-251 – Hiscock disagrees with the tendency in Anthropology and Archaeology to see cultural changes in 
terms progressing towards greater complexity and intensification. He promotes the concept of adaptive cycles in cultures rather 
than linear progressions. 
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(Perameles sp.), Tasmanian devils (Sarcophilus) and eventually the thylacine (Thylacinus) disappear.102 This second 

extinction event correlates with an apparent increase in the Aboriginal population, particularly in the coastal 

regions, which may have been related to plant use intensification using techniques generally ascribed to 

agriculture. George Grey’s descriptions of villages and cultivated fields of yams around Dongara provide 

considerable evidence that there were Aboriginal peoples practising a variety of systems to enhance quantity and 

yield of both animals and plants foods for surplus and its storage.103 However there were a number of the wallaby 

species, including the boodie (Bettongia lesueur), tammar (M. eugenii), woylie (B. penicillata), probably banded 

hare wallaby (Lagostrophus fasciatus), rufous hare wallaby (Lagorchestes hirsutus), crescent nail-tail wallaby 

(Onychogalea lunata) and black gloved wallaby (M. irma) still significantly present in the Esperance bioregion when 

Europeans arrived and the third extinction period started.104 This extinction period, which is still ongoing, began 

when Europeans arrived in Australia in 1788, at Albany in Western Australia officially in 1826 and in the Esperance 

bioregion in 1863. It will be discussed in following chapters.  

 

3.6. Human Ecology and Culture 

American Indian traditional education techniques as explained by Gregory Cajete, shows that most indigenous 

cultures so far studied have demonstrated a contiguous set of cultural structures (concepts, metaphors and 

language) that describes in detail their linkages to nature.105  With this principle in mind, though I am specifically 

examining the food systems for Aboriginal SES of the Esperance bioregion, due to a paucity of direct historical 

observations in this specific region about how local groups lived, especially for the Esperance Nyungar people, 

some generalisation and drawing from other areas will be necessary to support more recent documentation of 

Nyungar and Ngadju knowledge.106 Gammage claims that there is a universal (to Australian Aborigines) ecological 

theology and belief system represented by the Dreaming.107 Though Aboriginal author Nancy Williams has pointed 

out that in fact the Dreaming concept as interpreted by non-Aboriginals is not universal, there seems to be a 

consensus that Aboriginal existence is embedded in and connected to the rhythms of land and that in the past 

ancestral mythical beings and spirits travelled specific pathways as they created its biophysical reality.108 This belief 

                                                
102 McNamara and Murray, 2010, 97-99; B. Gammage. The Biggest Estate on Earth: how Aborigines made Australia. Allen and 
Unwin, Sydney, 2011, Ch.10 
103 Grey, 1841. Descriptions of intensive Aboriginal yam cultivation around Dongara.  
104 Abbott, 2006, 534. 
105 G. Cajete. Look to the mountain: An ecology of indigenous education. Kivaki Press, Durango, Colorado, USA, 1994. 
106 S. M. Prober, et.al. ‘Australian Aboriginal Peoples’ Seasonal Knowledge: a Potential Basis for Shared Understanding in 
Environmental Management’. Ecology and Society 15, no.2, 2011, 12; S.M. Prober, et.al.   Ngadju kala: Ngadju fire knowledge 
and contemporary fire management in the Great Western Woodlands. CSIRO Ecosystem Sciences, Floreat, WA, 2013; C.G. von 
Brandenstein. ‘Aboriginal ecological order in the south-west of Western Australia – meaning and examples.’ Oceania 18, no. 3, 
March 1977; N. Tindale. Aboriginal Tribes of Australia: their terrain, environmental controls, distribution, limits and proper 
names. SA Museum, Adelaide, SA, 1974. 
107 Gammage, 2011,123 - there is still no real understanding of how this belief system is so universal across Australia for … ‘by 
world standards this is a vast area for a single belief system to hold sway...’ 
108 N.M. Williams. The Yolngu and their land: a system of land tenure and the fight for its recognition. Stanford University Press, 
California, USA, 1986, 25.  
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meant all of Aboriginal Australia was linked through songlines, the geographical paths along which the creator 

ancestors moved to bring the present landscape into being. For instance, there is a songline that connects the 

Kimberley to the Centre to Port Augusta and west through the Esperance bioregion to Albany. This belief system 

which so intimately entwines people and nature allows for local environmental variations but means that 

management systems followed similar models everywhere.109  Edward John Eyre made a similar observation in 

1840:  

As far as has yet been ascertained, the whole of the aboriginal inhabitants of this continent, scattered as 

they are over an immense extent of country, bear so striking a resemblance in physical appearance and 

structure to each other; and their general habits, customs, and pursuits, are also so very similar, though 

modified in some respects by local circumstances or climate, that little doubt can be entertained that all 

have originally sprung from the same stock. The principal points of difference, observable between 

various tribes, appear to consist chiefly in some of their ceremonial observances, and in the variations of 

dialect in the language they speak;110 

Solutions to developing new resilient food producing ecosystems after ending landscapes of Nature, were evolved 

as Aborigines accumulated knowledge held in the memories (as living libraries) of the tribal elders. SES were 

developed that would allow them to not only fill the niches now unoccupied but also create new ones for 

themselves and other organisms. However, in doing so they also reduced some of the potential future biodiversity 

as other latent niche occupiers had nowhere for evolution to take them. Over a long period, ecosystems 

throughout Australia became reassembled to align with Aboriginal systems of management that included 

sophisticated fire technology, cultivation techniques and cultural adaptations. Offshore islands such as those of the 

Recherche Archipelago that appeared after sea level rises in the early Holocene, provide examples of re-

established nonhuman biomes. For even in mainland ecosystems which John Pate maintains would be difficult to 

manage with fire, such as the vast mallee eucalypt lands of the northern Esperance bioregion, the people had 

influence and possibly control techniques that have been lost.111  

The early portrayals of the southern parts of the Esperance bioregion, as described by explorers John 

Septimus Roe and later by John and Alexander Forrest, and by Ethel Hassell in nearby Jarramongup (Jerramungup) 

reflects a people living comfortably in a productive landscape. In 1841 before significant European incursion, Roe 

describes the settled appearance of the coastal land west of Point Malcolm to Esperance Bay:  

The low sandy coast about Point Malcolm seemed to be not more than 15 miles distant in the S.E.; and 

numerous fires of the natives smoked up amongst its sand-hills, and along the coast farther to the N.E.; 

behind which rose some granite hills of considerable elevation, ... 

                                                
109 Gammage, 2011, 123-128. 
110 Eyre,1845, Chapter 1. 
111 Pate, 2013 – describes WA mallee as difficult to remove or inhibit by burning; Roe, 1849, 1-47. – his descriptions of travelling 
through the mallee region of the Esperance bioregion reveal that the landscape was only lightly occupied and often so dense that 
fire was unlikely to have been used in it regularly to any extent. 



66 
 

On the 7th we were abreast of Esperance Bay, and encamped at the foot of a high granite hill, 15 miles N. 

from Cape-le-Grand.... Around our camp were many huts and recent fire-places of the natives: and large 

smokes were curling up 3 or 4 miles to the westward, showing the country to be somewhat better 

peopled.112 

He then details how further on ‘Natives’, numerous kangaroos and emus’ were noted to occur together along the 

coast to the Young River.113  Along the coastal region there was abundant water with freshwater or only slightly 

brackish swamps, water in rockholes, many springs and river pools. Granite domes dotted the landscape providing 

fertile oases around their margins, for decomposing granite produces better soils and the concentrated water 

runoff creates damp microclimates and habitats. There were numerous mosaics of grassland feed for kangaroos, 

wallabies and emus particularly in the better yate soils. These grasslands would have been produced and 

maintained by Aboriginal burning practices, though Roe seemed unaware of this.  Alexander Forrest’s journal 

around 30 years later though still before European impacts started to cause considerable change, describes similar 

scenes, with the south-eastern coastal region being well populated and managed for food production. Ethel 

Hassel’s descriptions of Aboriginal life and landscapes around Jarramongup provide further evidence, as the reason 

they as sheep pastoralists went there, was because of the extensive mosaic patches of grasslands suitable for 

sheep.114 

In both the sandplain and parts of the mallee the people developed SES based on a pastoral economy of 

eco-farmers that effectively managed the landscape as a keystone culture.  As did past landscapes of nature, they 

featured a mosaic of grassland and bush managed with fire, for grass production to benefit the largest meat 

animals left, kangaroos and emus. Leslie Rees et.al. confirm that the habitats of smaller mammals, including 

wallaby and possum species, birds, reptiles and invertebrates are also directly benefited by these heterogeneous 

vegetation communities that encompass a proliferation of edge effects of grass and bush, woodlands and denser 

forest and thickets.  The constant and purposeful anthropogenic disturbance that Gammage has amassed evidence 

for, resulted in a diversity of niches that created high levels of levels of biodiversity and increased the range of food 

and habitat resources available for animals, plants and people in space and time. This proposal has been 

objectively supported by Rebecca Bird et.al, who have confirmed how mosaic burning and hunting creates and 

maintains important niches for food species, such as varanid lizards in the Western desert.115   

 

                                                
112 Roe, 1849, 16-18. 
113 Roe, 1849,16-18 
114 A. Forrest. ‘Journal of an Expedition to explore the Interior eastward of the settled districts, and beyond Hampton Plains.’ 
The Inquirer and Commercial News (Perth, WA: 1855 - 1901), Wednesday 27 December 1871, 3; Hassell (1936),1975, 193.  
115  L. Ries, et.al.  ‘Ecological responses to habitat edges: mechanisms, models, and variability explained.’ Annual Review of 
Ecology, Evolution, and Systematics, 2004, 491. Edge effects are a key component in landscape structure that positively 
influences habitat quality; Gammage, 2011, 3-4. Gammage has amassed large amounts of evidence on how purposeful and 
enduring Aboriginal land management was; R.B. Bird, et.al. ‘Niche Construction and Dreaming Logic: aboriginal patch mosaic 
burning and varanid lizards (Varanus gouldii) in Australia.’ Proc. R. Soc. B 208, 2013, 2297. Bird et.al. have shown that Aboriginal 
practices of mosaic burning and intensive hunting in the Western desert creates niches for important food species such as 
varanid lizards, whose numbers increase under such management systems.  
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Conclusion 

There is little evidence that the first modern humans to invade Australia, lived in any sort of balance and harmony 

with its ecosystems.  It was a land of plants and animals that had evolved without experience of Homo sapiens so 

was immensely vulnerable to the exploitation of this new type of intellectually and technologically creative hunter. 

There is powerful evidence that dramatic changes occurred as keystone megafauna and smaller animals that were 

not pre-adapted or could not adapt fast enough, were driven to extinction by direct hunting and/or habitat 

change. 

 Where fire was controlled previously by the dominant vegetation types and mosaics of large herbivore 

grazing patterns, with their demise, infernos may have raged for days and weeks, as is now occurring in the huge 

unmanaged landscape areas of the Esperance bioregion and other regions in Australia.116  Eventually adaptation 

developed in culture and perhaps biology to manage the remaining grasslands of the giant herbivores and animals 

that were left and could co-exist within Aboriginal SES. At some time in the deep past people developed systems of 

fire management that managed to mimic aspects of the productive heterogeneous ecosystems of the past. 

Nevertheless, there are implications arising from the loss of animal landscapes, such as their crucial role in 

maintaining landscape fertility which cannot be substituted by fire use.117   

Perhaps the Dreaming stories passed on to each generation of Aboriginal people were a cultural 

mechanism to redress the earlier maladaptation and outline an adaptive pathway to follow. This capacity may 

have stabilized SES for later Aboriginal people as they learnt to manage what their forbears had left for them in a 

relatively resilient and sustainable manner. This led to the development of new human co-evolved ecosystems and 

a shift in the animal species that occupied and interacted with them.   

The following chapter will explore in some detail how Aboriginal peoples achieved landscape 

management to maintain food production as part of fully functioning and resilient ecosystems and how they were 

the apex predators, ecosystem engineers and the keystone culture in Australia. 

 

 

 
 
 
 
 
 
 
 
 
 

                                                
116 Klaus Tiedeman, Esperance district Manager Dept. of Conservation, pers.com. 2011.  
117 Doughty et.al., 2013, 761-764.    
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Chapter 4.   
 
How to Sustain Eating an Eden.  
 
Not a wilderness, not a land peopled by wanderers, but a managed landscape created by the enormous labour [and 

intellect] of a people intent on creating the best possible conditions for food production.1 

Introduction   

There is a persistent belief that Aboriginal people’s relationship with the land was as hunter-gatherers, wandering 

through some primeval Eden as passive recipients of what foods their environment had to offer. Early observations 

of European/Anglo explorers and settlers questioned this assumption, for example in 1790 when First Fleet 

Captain and artist John Hunter showed an understanding that Aborigines used fire for clearing land. In 1848, Major 

Thomas Mitchell famously wrote that ‘fire, grass, kangaroos, and human inhabitants… [were] …all dependent on 

each other for existence.’2 In this chapter I explore the relationships that the Esperance bioregion Aboriginal 

peoples had with the land to produce food, as they used a long series of historical learnings and knowledge to 

culturally manage food producing systems.3 

As previously emphasized, humans can readily overexploit the edible resources in a landscape so self-

regulatory mechanisms of restraint need to be embedded in a culture to protect both individual food species and 

the ecosystems they are part of.   Eugene Anderson’s research on religion and food production in traditional 

societies, supported by Tim Flannery’s work in New Guinea, concludes that cultures developed religious protected 

areas and food taboo systems to allow species and ecosystems to escape from continuous human predation and 

overconsumption.4 These were culturally based protective mechanisms to promote sustainable use of food 

species.  

 In his examination of how present environmental problems are likely to have evolutionary linkages, 

Dustin J. Penn concludes that a major explanatory factor in human overexploitation behaviour is found in the 

concept of ‘socially conspicuous consumption.’ The dynamics of this concept allows that short term social and 

sexual status gains for individuals or groups can be achieved by demonstrating the ability to be wasteful and use 

resources in a display of profligate wealth within hierarchical systems. Penn links development of hierarchies and 

associated inequalities to increasing population density, sedentarism and reduced culture-nature linkages as food 

                                                
1 B. Pascoe. Dark Emu Black Seeds: agriculture or accident? Magabala Books, Broome, WA, 2014, 1.  
2 J. Hunter. An Historical Journal of Events at Sydney and at Sea,1787-1792. Angus and Robertson, Sydney, NSW, 1968. Ch.3, 
para.21; L. Groom. A Steady Hand: Governor Hunter & His First Fleet Sketchbook. National Library of Australia Publishing, 
Canberra, ACT, 2012. John Hunter was Captain of the Sirius in the First Fleet, an artist who recorded aspects of Nature in NSW, 
and became Governor of Port Jackson(Sydney); T.L. Mitchell. Three expeditions into the interior of eastern Australia Vol.1, T. and 
W. Boone, London, 1838.  
3 B. Gammage. The Biggest Estate on Earth: how Aborigines made Australia. Allen and Unwin, Sydney, NSW, 2011- the whole 
book explores ways that Aboriginals sustainably ‘farmed.’; Pascoe, 2014, Ch.1. 
4 E.N. Anderson. Ecologies of the Heart. Oxford University Press, Oxford, UK, 1996. Anderson discusses principles of resource 
conservation through protected areas in indigenous societies; T. Flannery. Throwim Away Leg: an Adventure. The Text 
Publishing Company, Melbourne, Victoria,1999. Flannery also describes protected breeding reserves (using religious taboos) in 
New Guinea that were protected from hunting. It was only overspill that could be taken for food. ‘Restraint’ is used here as a 
cultural evolution term.  
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storage improves and agricultural production intensifies.5 On the other hand, Madhiv Gadgil et.al. describe how 

indigenous societies have ecological models and environmental behaviours integrated with moral and religious 

beliefs so that knowledge, practice and beliefs co-evolved and were culturally passed down to succeeding 

generations with few hierarchical practices. Dame Mary Gilmore, who grew up in close association with a local 

Aboriginal group, goes further to say that knowledge level status also had to be earnt and were not inherited, with 

not everyone achieving the same level of knowledge.6 This may have embodied a cultural flexibility that reflected 

the ability to adapt to environmental conditions and pass on relevant knowledge.  

Aboriginal SES, at the time of European contact, generally displayed a suite of culturally embedded 

adaptive behaviours that appeared to ensure a culture of restraint along with features of food storage and various 

levels of mobility. The restraint behaviours seemed to have evolved as definitive cultural mechanisms to 

perpetuate food security.7  These aspects of the SES may have developed initially as a reaction in the deep past to 

warfare events and starvation triggered by the unsustainable past resource use as well as other periods of food 

shortage including when sea levels rose in the early Holocene and people were forced into smaller territories. 

These cultural adaptations (the level of genetic adaptation involved is unexplored) effectively empowered local 

Aboriginal SES to withstand the times of shortage that may have periodically arisen in the Esperance bioregion 

related to the long term climatic fluctuations described in Chapter 2.8 

 

4.1 Hunter-gatherers or Eco-farmers?  

There are so many variabilities in how people who have been categorised as hunter-gatherers interact with 

their environment ecologically and culturally, that Catherine Panter-Brick et.al. suggest that no one definition can 

fit all.9  This term tends to homogenise the lifestyles of people who lived in recognisably non-agricultural societies 

as being lower on some evolutionary scale of culture – either as living in the primeval state of humanity that 

Thomas Hobbes depicted as ‘solitary, poor, nasty, brutish and short’ or at the other extreme, living as John 

                                                
5 D.J. Penn. ‘The Evolutionary Roots of Our Environmental Problems: Toward a Darwinian Ecology.’ The Quarterly Review of 
Biology 78, no. 3, 2003, 282- 283. Socially ‘conspicuous consumption’ is one explanation for culturally endorsed overkill and 
resource over exploitation- its relationship to monotheistic religion is little explored; K. Sveiby and T. Skuthorpe. Treading 
Lightly: the hidden wisdom of the world’s oldest people. Allen and Unwin, Sydney, NSW, 2006. This book concludes that 
Aboriginal social organisation evolved to deliberately avoid hierarchical systems, both within and between sexes, preventing 
profligate overuse of resources with population growth and status behaviour.     
6 M. Gadgil, et.al. ‘Indigenous knowledge for biodiversity conservation.’ Ambio, 1993, pp.151-156; M. Gilmore.  Old Days: Old 
Ways- A Book of Recollections. With Notes on the Life of Dame Mary Gilmore by Barrie Ovenden. Angus and Robertson, Sydney, 
NSW, reprint 1986. Levels of knowledge in Aboriginal society were not universal.  Beyond the introductory levels were higher 
and higher levels of education that required being chosen to proceed (rather like Western education systems). 
7  I. Keen, et.al. ‘Constraints on the Development of Enduring Inequalities in Late Holocene Australia.’ Current Anthropology 47, 
no.1, February 2006, 7-8. Keen posits that many Aboriginal groups had cultural mechanisms to prevent ‘bignoting by 
individuals’ (or the tall poppy) to be unchecked 
8 L.E. Cullen and P.F. Grierson. ‘Multi-decadal scale variability in autumn-winter rainfall in south-western Australia since 1655 
AD as reconstructed from tree rings of Callitris columellaris.’ Climate Dynamics 33, 2009, 433–444. The Esperance bioregion has 
long been affected by climatic cycles.  
9 C. Panter-Brick, et.al. Edited. Hunter-gatherers: an interdisciplinary perspective. Vol. 13. Cambridge University Press, Cambridge, 
UK, 2001, 3-6. Quotes in this book from Thomas Hobbes (1651) and John Dryden (1670) are believed to illustrate politically driven 
views from opposing factions, 5-6. 
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Dryden’s ‘noble savages’, a state from which the rest of humanity had fallen. The first was used by Europeans to 

justify improving Indigenous people’s way of life by invasion and colonisation; the other as a requiem to a doomed 

way of life to be eased in its passing. Despite the variability of life ways, Panter-Brick et.al. and many others 

endorse ‘subsistence’ as an important common factor in the hunter-gatherer lifestyles which have characterised 

human existence for 99 percent of prehistory.10 They also consider that hunter-gatherers both influenced their 

environments and in were in turn impacted by their environments. Bruce Winterhalder considers that these 

lifestyles are characterised by food and other resources being provided by unmanaged surrounding wild plant and 

animal communities and a lack of animal and plant domesticates. He identifies some Australian Aboriginal groups 

as a well-known example of contemporary hunter gatherers in the world with an economy ‘hat is ecological in 

nature’.11 12 For instance, when modelling random foraging behaviour in productive mosaics ‘A forager nearly 

always will depart a patch before it has been fully depleted of resources’ and the breeding stock left allows the 

patch to recover. Winterhalder describes this as an unplanned occurrence implying that hunter-gatherers played 

no conscious part in planning for recovery. Such an approach is inherently questionable as it precludes learning, 

choices and the passing on of intergenerational cultural knowledge. Certainly, various tribal groups in Australia and 

the Esperance bioregion had SES that do not fit this model of hunter-gathering as their depth and extent of 

landscape management, moved food production beyond subsistence to relative certainty and abundance. 

Evidence of deliberate plantings and gardening of various plant food species indicates a significant role in land 

management and niche construction as proposed by Alison Lullfitz et.al. in pre-colonial Southwestern Australia.13  

Within the range of human food producing activities I propose that Aborigines at the time of colonisation 

were eco-farmers. They stored some food with simple technologies, such as those described by Ethel Hassel and 

C.G. von Brandenstein, but primarily used ecological principles acquired by qualitative observation of habitat 

preferences, life histories and behaviour patterns of animal and plant food species, to create and maintain habitats 

as a managed living food surplus.14 They were farmers and food gardeners, for though animals and plants may not 

have been domesticated in the generally accepted sense, many were as co-evolved as are traditional domesticates, 

and reliant upon Aboriginal management techniques (usually with fire programs) for their wellbeing and survival. 

Since many of the animals and plants were also ecosystem engineers, these systems reflected a mutualistic 

interdependent web of relationships that established resilient human and non-human SES. Aboriginal eco-farmers 

were an extreme example of what Fred Kirschenman promotes as keeping ‘the wild’ biodiversity in human 

managed systems, which therefore benefit as natural processes continue.   

 

                                                
10 Panter-Brick et.al., 2001.  
11 B. Winterhalder. ‘The behavioural ecology of hunter-gatherers.’ In Panter-Brick, et.al., 2001, 13-14. 
12 Winterhalder, 2001,17. 
13 A. Lullfitz, J. Dortch et.al. ‘Human Niche Construction: Noongar Evidence in Pre-colonial Southwestern Australia.’ Conservation 
and Society 15, no.2, 2017, 201-216.  
14 E. Hassell. (1936) My Dusky Friends. Published by C.W. Hassell, Perth, 1975; C.G. von Brandenstein. ‘Aboriginal ecological 
order in the south-west of Western Australia – meaning and examples.’ Oceania 18, no. 3, March 1977. 
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4.1.1 Managing People  

Controlling human population growth was possibly the most significant way of sustaining Aboriginal society for the 

long term in the Esperance bioregion. There was a range of cultural features that acted to keep population levels 

below carrying capacity. These included direct actions and indirect cultural systems that effectively acted to 

restrict the overall population’s predation and harvesting pressure on any individual species as well as reducing the 

physical number of people in any given tribe. The 1841 journal reports by John Septimus Roe about the abundance 

of kangaroos and emus along the coastal mosaic of grasslands of the Esperance bioregion, which he associated 

with extensive apparently semi-permanent Aboriginal settlements, also indicates a population living below 

carrying capacity. In 1840 reports by John Gilbert (wildlife collector for John Gould) describe the abundance of 

smaller species such as bilbies (Macrotis lagotis) and boodies (Bettongia lesueur) at Albany, which were easy to 

collect because they were so common.15  Though long-term population levels may have fluctuated with food 

availability, there is evidence from early explorer descriptions of abundant game and fish, that Aboriginal SES had 

populations below the carrying capacity of their local environment.16 Limiting the number of children born was an 

important practice that allowed Aborigines to be indefinitely sustainable. In the 1870’s to 80’s Hassell observed of 

the Wheelman tribe at Jarramungup, ‘They did not have very large families, and there were long intervals between 

each child [of 4-5 years]’.17 This specific mechanism is also recorded as being practiced in other places in the world. 

Wendall Berry reports that the Hunza of northern Pakistan practised sexual restraint with births 4-5 years apart as 

a form of birth control and this restraint has only declined with the coming of Western civilization.18 

 In Aboriginal groups, there seems to have been a variety of methods based on cultural beliefs to limit 

reproduction rates to replacement rather than growth.  These included, ensuring of a level of leanness in women 

that would physiologically influence fertility (possibly a major factor) augmented by infanticide, subincision, 

contraception accomplished by eating special plants and abortions also achieved by ingesting certain plants as well 

as physical abdominal pressure and trauma.19 Observations by George Grey in 1841 support the use of cultural 

                                                
15 J. Gould. The Mammals of Australia. Vol. 3. Gould, London, 1863; J. Gilbert. Scientific Letters from John Gilbert to John Gould 
in written in the early 1840’s from Western Australia, published by C.T. Fisher. ‘Scientific Report.’ Australian Zoologist 22, no.1, 
1985. Gilbert describes animals such as bilbies coming into the camp at night and hopping around the campfire. This was well 
before the decimation of the local Nyungar populations around the Swan River and Albany 
16 S. Fallon and M. Enig. ‘Australian Aborigines: living off the fat of the land.’ Price-Pottenger Nutrition Foundation Health 
Journal 22, no.2, 1999, 574-81. Describes the abundance of food available to Aborigines throughout Australia. 
17 Hassell, 1936, 92-93 –  Hassell describes an incident of allowing a child to die in the Wheelman tribe at Jarramongup. 
18 W. Berry. The Unsettling of America.  Sierra Club Books, San Francisco, USA, 1997, 163. 
19 G. Cowlishaw. ‘Infanticide in aboriginal Australia.’ Oceania, 1978, 262-283. Reasons for infanticide alluded to lack of means to 
rear orphan children; G. Cowlishaw. ‘Determinants of Fertility Among Australian Aborigines.’ Mankind 13, no.1, June 1981, 42-
45. There are cultural eating factors that result in extreme leanness in Aboriginal women affecting fertility – irregular menses 
was apparently the norm. Subincision was a method of reducing fertility in men; L.J. Webb. ‘The use of plant medicines and 
poisons by Australian Aborigines.’ Mankind 7, no.2, 1969, 137-146. A review of the purpose of various plant extracts including 
some claimed as abortants and contraceptives; J.E. Lobdell. ‘Considerations on ritual subincision practices.’  Journal of Sex 
Research 11, no.1, 1975, 16-24 – subincision had strong cultural cudos and meaning (only married men appeared to have 
undergone this). It would have reduced the efficiency of fertilisation.  
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mechanisms to control population.20  He noted that deformed children were frequently killed by the parent/s, and  

there was a marked disparity in the sex ratio with about 1 female to 1.3 males. It is the number of females who 

breed in a population that determines population growth. Isaac Nind observed fates of twins in the Nyungar 

Albany tribe that he interacted with: ‘In cases of twins, one of the children is killed (the female being preserved) 

the reasons … a woman has not sufficient milk for two children and cannot carry them and seek her food.’21 

Population growth would have also been controlled by the revenge and payback killings that Henry 

Reynolds described as the major cause of death by violence in Aboriginal societies. It was fostered by the belief 

that death (other than through old age) was attributable to malevolent sorcery and needed to be countered by 

magic or a revenge killing of the person believed to be the killer, or a close relative. Endemic customary institutions 

and practises related to kinship bonds and classificatory relationships fostered feuds but inhibited the escalation 

into warfare.22  Feuding was so common in the Albany Nyungar tribes that Nind commented, ‘They are, [however], 

so constantly at war that their numbers must be considerably diminished by it. When an individual falls, there is 

always some who take it upon themselves to revenge his death.’23  In Broken Spears Neville Green notes that in the 

first 25 years of European settlement feuding was observed and recorded by several writers as an ongoing 

practice. Even before white contact, ‘this custom must have had a marked impact on the tribal population.’24 Later, 

introduced diseases would horribly accelerate and intensify the incidence of vendetta killing as deaths by disease 

were avenged. As well as population management other practices included rotational resource use derived from 

mobility systems that reduced harvest pressure at pre-determined times with periods of rest, so allowing species 

time to recover and maintain heterogeneity in the landscape. Miles Mitchell provides evidence that Esperance 

bioregion Nyungar people combined a largely sedentary occupation of the coastal lands with periodic seasonal 

trips further inland, which may well have been linked to rotational resting strategies.25 These in turn are 

dependent upon human population size and animal/plant food biomass, that are fundamentally linked to 

landscape mosaics of soil nutrients and water. Tom Gara and Scott Cane conclude that the more mobile lifestyle of 

                                                
20 G. Grey.  Journals of Two Expeditions of Discovery in North-West and Western Australia, during the years 1837, 1838 and 1839, 
under the authority of her majesties government, describing many newly discovered important and fertile districts, with 
observations on the moral and physical condition of the Aboriginal inhabitants. Vol.2. T.W. Boone, London, 1841, 256-257.  
21 I.S. Nind. ‘Description of the Natives of King George’s Sound (Swan River Colony) and Adjoining Country.’ Journal of Royal 
Geographic Society of London. Vol. 1, London, 1831, 21-51. In N. Green. Editor. Nyungar, the People: Aboriginal customs in the 
south-west of Western Australia. Creative Research Publishers in Assoc. with Mt. Lawley College, WA, 1979, 38.   
22 H. Reynolds. The Other Side of the Frontier: Aboriginal Resistance to the European Invasion of Australia. University of NSW 
Press, NSW, 2006, 77-78 
23 Nind, 1831, 45. 
24  N. Green. Broken Spear: Aboriginals and Europeans in the southwest of Australia. Focus Education Services, Perth, WA, 1984, 
p.226; W.T. Divale and M. Harris. ‘Population, warfare and the male supremacist complex.’ American Anthropologist 78, no.3, 
1976, pp.521-538. A proposal that intergroup conflict plus female infanticide, controlled population control, with disparate sex 
ratios recorded.     
25 M.B. Mitchell, The Esperance Nyungars, at the Frontier: An archaeological investigation of mobility, aggregation and identity 
in late-Holocene Aboriginal society, Western Australia. PhD thesis, Australian National University, ACT, 2016, Ch.3.  
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people of the Nullabor plains (compared to the Esperance bioregion) reflected a lower food biomass that was 

more ephemeral and seasonally related.26         

The culturally embedded mechanism of seasonal calendars described for the Ngadju by Susan Prober 

et.al. in Appendix III, provided the core knowledge-based restraint frameworks for food resource management 

with rules and prescriptions determining the seasonal timing, frequency, intensity and long-term patterns of 

usage. This enabled a resilient and diverse resource base to be sustained.27 The calendars fashioned human 

‘rotational grazing’ systems, enhanced by tools such as ‘reseeding’ of yam tips and allowing sufficient time for 

regrowth; seasonal knowledge that contributed to spatio-temporal resource management with fire; indicators of 

expected or suitable harvest times, or when not to harvest as it was the breeding season for a particular animal; 

and the fostering of ecosystem engineers within the plant and animal world so that ecosystems could largely run 

themselves under the overarching Aboriginal keystone culture.  

An important mechanism for preventing overexploitation of food animals and plants is food taboos. Victor 

Myer-Rochow has concluded that these exist across almost every society. Reinforced by religious beliefs, they are 

believed to have originated for functional ecological or medical reasons.28 Known variously as moieties, totems or 

skin groups every Aboriginal person had one or more of these passed on through matrilineal descent which she/he 

was not allowed to eat or destroy. Kelly Flugge, an Elder from Bremer Bay, explained in 2014 that not only was a 

person not allowed to eat the animal/s or plants in their skin group they had the responsibility of looking after it 

and preventing overexploitation by others.29  Explorer George Grey described the system in some detail: 

A certain mysterious connection exists between a family and its kobong, so that a member of the family 

will never kill an animal of the species to which his kobong belongs, should he find it asleep; … Similarly, a 

native who has a vegetable for his kobong may not gather it under certain circumstances and at a 

particular period of the year. 30   

Another common strategy involved enforcing food restriction at different life stages as Eyre observed: 

There are many usages in force among the natives respecting the particular kinds of food allowed to be 

eaten at different ages; restrictions and limitations of many kinds are placed upon both sexes at different 

stages of life.31  

                                                
26  T. Gara and S. Cane. ‘Environmental, anthropological and archaeological background to the Nullarbor Plains.’ A report to the 
Heritage Branch, Department of Environment and Planning, South Australia, by ANUTECH Pty Ltd. Australian National 
University, Canberra, ACT, 1988 
27  S.M. Prober, et.al. ‘Australian Aboriginal Peoples’ Seasonal Knowledge: a Potential Basis for Shared Understanding in 
Environmental Management’. Ecology and Society 16, no.2, 2011, 12. 
28  V.B. Myer-Rochow. ‘Food taboos: their origins and purposes.’ Journal of Ethnobiology and Ethnomedicine 5, no.18, 2009; E.N. 
Anderson, 1996. 
29 E. Hassell and D.S. Davison. Notes on the ethnology of the Wheelman tribe of South-western Australia.  Anthropos, 1936, 684 
– Davison describes totems called ‘couberne’ by the Wheelman tribe; Mr. Kelly Flugge, Nyungar Nation Elder and Aboriginal 
Foods Projects Manager, interviewed by Nicole Chalmer, DAFWA Albany, 2014.  
30 Grey, 1841, 236, 243-244.  
31  Eyre, 1845, Ch.3 
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 These restrictions did not apply to children up to the age of nine to ten: ‘No restrictions are placed upon very 

young children of either sex; …’  and in old age, according to Eyre ‘men and women are allowed to eat anything, 

and there are very few things that they do not eat.’32 Hassell also described food restrictions in the Wheelman 

tribe determined by age and sex - ‘Young people were not allowed to eat wild dog or eaglehawk. [If they catch 

them] they were required to bring them to camp and hand them over to the old people.’33 Certain meats could 

only be eaten by men and others by married couples only. The complex institutions of restrictions such as these 

would reduce impacts on specific food species in any given area through time – another form of human rotational 

(grazing) food use. Aboriginal food taboos ensured a wide resource usage rather than concentrating on the most 

palatable species in time and space thus avoiding their depletion.34 

Sharing of resources with other species that were also food was an important practice. For instance, 

Aboriginal people engaged in fruit harvesting left enough for other animals that also ate that fruit.35  There were 

animal hunting behaviours that left enough breeders to re-populate; fishing that left the big fish for future 

breeding; not hunting animals during their breeding season; looking after important food and habitat trees to 

protect them from burning; and maintaining the right plants—some dead such as grasstrees—as havens for insect 

populations and animal food.36  

Completely protecting some country from hunting and/or harvesting was another strategy. As Deborah 

Bird Rose describes, if there is ‘a Dreaming site that is focused on a nesting or breeding area, and there is a 

prohibition on hunting in that area, there is effectively a refuge in which the special species, and all the other 

species who use the area, are safe from human predation.’37  Sanctuaries were often sacred sites and known as 

increase sites in which abstaining from hunting, gathering, fishing and sometimes burning contributed to the 

overall ecology of the Aboriginal environment. Peter Latz is also confident that such sites served as sanctuaries for 

animal life.38 As A.E. Newsome discussed in terms of eco-mythology, Aborigines fashioned their belief systems so 

that they had a high chance of success which ensured that sancturies were landscape spaces in the places that 

                                                
32  Eyre, 1845, Ch.3 
33  Hassell, 1881 in Davison, 1936, 688 
34  M. Kurlansky. Cod: a Biography of the Fish That Changed the World. Vintage Press, Manhattan, USA, 1999. An account of 
how focused overexploitation of Cod destroyed an enormous world fishery; J. Colding and C. Folke. ‘Social taboos: ‘invisible’ 
systems of local resource management and biological conservation.’ Ecological applications 11, no.2, 2001, 584-586. Compare 
the Aboriginal biodiverse strategy with modern few species farming production. Non - wanted (usually native species) though 
equally edible species are actively removed; V.B. Meyer-Rochow, 2009, 1-10. Both papers propose that taboos are 
fundamentally ecologically determined; R. Brightman. ‘The Sexual Division of Foraging Labour: Biology, Taboo and Gender 
Politics.’ Comparative Studies in Society and History 38, no.4, Oct. 1996, 687- 729. Gender roles are acknowledged in hunting –
foraging societies. 
35  Kelly Flugge, 11/11/2014.  He describes how his grandfather taught him to share berries from the Mulya bush with bobtail and 
bluetongue lizards, by leaving the low fruits for lizards.  
36  S.M. Prober, et.al.  Ngadju kala: Ngadju fire knowledge and contemporary fire management in the Great Western 
Woodlands. CSIRO Ecosystem Sciences, Floreat, WA, 2013. The authors describe Ngadju fire practices designed to protect 
various forms of vegetation.  
37 D.B. Rose. Nourishing Terrains: Australian Aboriginal Views of Landscape and Wilderness. Australian Heritage Commission, 
Canberra, 1996, 48-50.  
38 P.K. Latz. Bushfires and Bushtucker: Aboriginal Plant Use in Central Australia. IAD Press, Alice Springs, NT, 1995 
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were the best habitat for the animal/plant species concerned. The sanctuaries also ensured the long term viability 

of a tribe’s home range for they allowed biota overflow to rapidly restock areas beyond after droughts and other 

major environmental peturbations.39 

These ecological/cultural strategies lessened deleterious human impacts in time and space by establishing 

restraints on what could be harvested, when, where and by whom and the times to move somewhere else before 

the ability of food plants and animals to regenerate were compromised.40  Given the millennia of successful 

application of such cultural practices, and how they functioned for a wide range of animal and plant species, each 

with particular ecosystem requirements, places them at the pinnacle of systems of human food production and 

management. Bruce Pascoe and Rupert Gerritson have verified that provision for planned future ceremonies and 

populous tribal gatherings was allowed for by protecting food species well in advance. For a short time, restraints 

could be released, and profligate and lavish food use could take place at the large communal gatherings described 

by some early explorers and settlers.41  

 

4.1.2 Managing Nature   

Research in Europe by Juha Pykälä supports the premise that long term traditional animal husbandry, now under 

threat from agricultural industrialization, which uses unfertilised semi-natural grassland mosaic patches within 

forests to graze cattle, partially replaced many human-suppressed important natural processes that ceased after 

the human overkill of mega- and other herbivores. These traditionally managed pastures involve the application of 

fire, grazing and mowing to maintain open woodlands and encourage disturbance, allowing biodiversity and 

ecosystem function on the wider scale. As such, they mimic many features of past megafauna-dominated 

landscapes.42   Similar to Aboriginal SES, it is evident that such European ecosystems were managed to create a 

heterogenous mosaic of animal/plant landscapes. In the Esperance bioregion, fire was used in a sophisticated 

manner to create and maintain grasslands for kangaroos and wallabies, conditions suited for food plants, 

interspersed with mallee and yate forest that provided habitat for possums and various thicket dependent 

wallabies and small marsupials; heathlands yielded yams and rhizomes, banksias, grevilleas and hakeas as habitat 

for small mammals, such as pygmy and honey possums, bandicoots and many species of birds especially in and 

around the dense paperbark swamps. Fish and shellfish were obtained from the estuaries and seashores.43  

                                                
39 A.E. Newsome. ‘The Eco‐Mythology of the Red Kangaroo in Central Australia.’ Mankind 12, no. 4, 1980, 332-333.  
40  C. Folke, et.al. ‘Synthesis: building resilience and adaptive capacity in social-ecological systems.’ In: F. Berkes, et.al. Editors. 
Navigating social-ecological systems: building resilience for complexity and change. Cambridge University Press, Cambridge, UK, 
2003, 352-387. These are well-recognised method in other indigenous societies.  
41 Pascoe, 2014, Ch.4; R. Gerritson. Australia and the Origins of Agriculture. Archaeopress, London, UK, 2008. These authors 
describe many instances of food storage and planning that allowed large gatherings and ceremonies.   
42 J. Pykälä. ‘Mitigating Human Effects on European Biodiversity through Traditional Animal Husbandry.’  Conservation Biology 
14, no. 3, June 2000, 705.  
43 Forest,1875; S.J. Hallam.  Fire and Hearth- a study of Aboriginal usage and European usurpation in south-western Australia.  
Advocate Press, Melbourne, Victoria, 1979, Ch. 5,112-113; M. Smith.  Recherché a L’ Esperance: a Prehistory of the Esperance 
Region of South-Western Australia. Doctoral Thesis, University of Western Australia, 1993; S. Hopper.  Yorlinning. Unpublished, 
2015. 
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 Stephen Morton views the discontinuation of Aboriginal culture in ecosystem engineering as an important 

cause of the cascading extinctions of small mammals in arid areas. Recent research by Brian Codding et.al. 

supports this view as it shows that where species have a long history of consistent interactions with people they 

have become so co-evolved to human disturbance and predation that they need this continued interaction to 

successfully persist.44 For example, the burrowing bettong (Bettongia lesueur) or mitika was once widespread 

throughout Australia and the Esperance bioregion.45 They are considered a keystone species who maintained 

grasslands in concert with Aboriginal people.  They roamed over several kilometres from their extensive 

underground warrens, to feed on Acacia shrubs regenerated by Aboriginal firing, and so maintained grassy 

mosaics. Since their disappearance, dense stands of Acacia scrub have regenerated and now dominate the 

landscape.46 Similar effects of past co-evolved animal landscapes are the visible remnants of wombat-maintained 

clearings, especially around granite domes in the Eastern woodlands.  

 

4.1.3 The Fire Tool   

Human relationships with fire extend back to Homo erectus, at least one million years BP.  Their small teeth 

provide evolutionary evidence of food cooked with fire. Routine use of fire by hominids to burn landscapes after 

leaving Africa was likely established by approximately four hundred thousand years ago.47 Aboriginal extension and 

maintenance of habitat through deliberate and sophisticated use of fire was first proposed by Norman Tindale and 

later supported by Rhys Jones and Sylvia Hallam’s research. When anthropologist Rhys Jones coined the term 

'firestick farming' to describe Aboriginal land management, he was deliberately provocative in applying the word 

'farming' to a people allegedly 'without agriculture'.48 As eco-farmers with a unique ‘farming’ methodology, fire 

was the most widely used tool.49   

In 1791, French explorers aboard the frigates L’ Espérance and La Recherche realised that the Esperance 

bioregion was inhabited, from the presence of smoke, which was described by the botanist, Jacques-Julien de 

Labilliardière on the 9th and 10th of December: 

                                                
44 S.R. Morton. ‘European settlement and the mammals of arid Australia.’ In S. Dovers, 1994, 158-159; B.F. Codding, et.al. 
‘Conservation or Co-evolution? Intermediate Levels of Aboriginal Burning and Hunting Have Positive Effects on Kangaroo 
Populations in Western Australia.’ Human Ecology 42, no.5, 2014, 659 -660. Documented no hunt areas and sacred site areas, 
which allowed ‘reseeding’ of surrounding areas. 
45 Morton, 1994; T. Dimer. Outback Station Life; Aboriginal Customs and Beliefs; Bush Skills and Survival; Vermin Control for 
Agricultural Protection Board. OH 2339 - Interviewer; Helen Crompton, (Transcription). J.S. Battye Library Oral History Unit, 
March 1990. Dimer describes the ‘boodie rat’ (local name for Burrowing bettong) in the Esperance bioregion.  
46 J.C. Noble, et.al.  and the Mutitjulu Community. ‘The Potential for Degradation of Landscape Function and Cultural Values 
Following the Extinction of Mitika (Bettongia lesueur) in central Australia.’ In J. Conacher, Editor. Land Degradation. Kluwer 
Academic Publishers, Dordrecht, Netherlands, 2001, 71-89. 
47 C. Doughty. ‘Pre-industrial Human Impacts on Global and Regional Environment.’ Ann. Rev. of Environmental Resources 2013, 
506. 
48 N.B. Tindale. ‘Primitive Aboriginal Man in Australia. Biogeography and Ecology in Australia.’ Monographiae Biologica 8, 1959, 
42; R. Jones. ‘Firestick farming.’ Australian Natural History 16, no.7, 1969, 224 - 228; Hallam, 1979, 75-76. 
49 N. Burrows. ‘A Fire for all Reasons.’ In Fire the force of life.  Landscope special edition. Volume 1, Department of Environment 
and Conservation, Bentley, WA, Dec.2009.  
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We had not yet seen the least indication of inhabitants, ….  and accordingly, the smoke of two fires, which 

they had kindled, convinced us of their presence. ... Other fires lighted along the coast, sent up large 

columns of smoke, intended no doubt, by the inhabitants, to let us know that they were there.50   

The first smoke seen was probably from cooking fires, the second seems to indicate that some sort of management 

burn was in progress as the French interpretation is extremely unlikely. Labilliardière reflects the narrow 

understanding of the uses of fire in European cultural beliefs, for Aboriginal people used fire in their landscapes for 

a far wider range of purposes than could ever be imagined by Europeans. 51  

 Claude Riche, one of the naturalists for the expedition, was lost for a several days around Pink Lake near 

the present town of Esperance. During this time, he observed Aboriginal people at their fires: 

They put to fire a field covered with bushes and propagate the flames until everything has been consumed. 

... I saw, the day after, several natives who remained from morning till night poking their fires.52  

Riche further asked:  

 But what, perhaps, is the cause which obliges them, in a hot climate, to make considerable fire all day long? 

This usage is widespread in a great part New Holland, because we have it in practise also in Van Diemen’s 

Land.53   

He described walking through a landscape patchy with open areas and bush, with fire being used to completely 

remove bushes from a ‘field’ and the bottom of valleys covered in marshes and ‘The hillocks up to certain height 

shaded by large trees, and high grass … A very numerous species of plants and a great variety of birds rendered 

this more vivacious.’  Unwittingly he was seeing answers to his own question - a biodiverse landscape of vegetation 

mosaics being deliberately being managed with fire.54 

In 1848 after traversing vast tracts of seemingly uninhabited northern mallee lands of the Esperance 

bioregion, John Septimus Roe described the settled appearance of the coastal land west of Point Malcolm to 

Esperance Bay. He noted that native fires caused large amounts of smoke and that Aborigines, kangaroos and 

emus occurred together along the coast, amongst ‘grass trees, xamia and yeit trees’ with a grassy understorey. 

Further on he also described ‘large smokes’ from fire west of the granite hill that he named Mt. Merivale.55 John 

Forrest’s journal around 30 years later, still before many of the changes arising from European occupation, 

describes similar scenes of this eastern coast as well populated and productive of food. East of Esperance, Forrest 

wrote, ‘The country for the last few miles is beautifully grassed, with numerous brackish streams running through 

... interspersed with ... scrubby, sandy country.’56  

                                                
50 De La Billardiere. In M. De Rossel.  Editor.  The Voyage of D’Entrecasteaux. The Imperial Press, London, 1808, 84-85. 
51 De La Billardiere, 1808, 84-85. 
52  Riche, 1808. 
53  Riche, 1808, 95-96. 
54 Riche, 1808, 95 
55 Roe, 1841, November 27th -28th, 14-20. 
56 Roe, 1841, 28th November; Forrest, 1875, 9-10. 
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Some Europeans in Western Australia described with awe the finesse with which Aboriginals managed fire.  

J.L. Stokes from the ship H.M.S. Beagle described fire management on meeting a party of ‘natives’ north of Albany 

in November 1840: 

The dexterity with which they manage so proverbially a dangerous agent as fire is indeed astonishing. Those 

to whom this duty is especially entrusted, and who guide or stop the running flame, are armed with large 

green boughs, which if it moves in a wrong direction, they beat it out... 57 

Fire was so important to Aboriginal SES that a word for fire in Nyungar language, karl, not only describes fire but 

also the immediate or nuclear family.58  Fire provided warmth and light and heat for cooking, as well as the 

foundation for important ceremonies and smoke for cleansing the spirit. Ian Abbott has found evidence in explorer 

and settler journals that Nyungar burning in the south-west and Esperance bioregion on the south coast was 

usually carried out from December to March. He concluded that the frequency of these fires meant that they 

‘would mostly have been of low intensity.’59 

There were many and varied rules associated with the use of fire in Esperance bioregion landscapes that 

produced resilient management regimes adaptive to the cycles of nature and prevailing climate conditions. 

Frequent burns promoted specific plant and animal communities, less frequent burns other communities; hot 

burns, cool burns, burns of differing extent and at different times of the year – these are only a few of the myriad 

fine-grained permutations that existed. Hallam explains that firing by men and women differed in range, type of 

country and intensity since each group was obtaining food from different types of habitat and so managing for 

different animal and plant species and species suites.60 Research by David Ward and others has shown that a fine-

grained mosaic can only continue to be a stable landscape feature if patches are burnt as often as they will only 

just carry a fire.61  D. W. Bird et.al. reiterate that it is common throughout Australia for Aborigines to declare that 

their burning practices are ‘cleaning up country’ so preventing destructive high intensity wild fires. This practice is 

further supported by Ward, Gammage, Cleve Hassel and John Dodson’s research.62  

The role of specific fire regimes in maintaining habitat for ground-dwelling mammals in Western Australia 

was vital and has been investigated by G. Friend and A. Wayne. They found that a reasonably intense fire will 

reduce the woylie population initially but within 4 to 5 years the population density will recover as food supplies 

                                                
57 J.L. Stokes. Discoveries in Australia; with an account of the coasts and rivers explored and surveyed during the voyage of H.M.S. 

Beagle in the years 1837 -38 -39-40-41-42-43.  T. and W. Boone. 2 vol. London, 1886.   
58 Burrows, 2009.  
59 I. Abbott. ‘Aboriginal fire regimes in south-west Western Australia: evidence from historical documents.’ In I. Abbott and N. 
Burrows. Editors.  Fire in Ecosystems of South-West Western Australia: Impacts and Management.  Backhuys Publishers, Leiden, 
Netherlands, 2003, 124,126-127. Abbott gives a detailed list of fire observations from explorer and settler dairies.  
60 Hallam, 1975, 32-33. 
61 Dr. David Ward, DEC Fire Ecologist retired, interviewed by Nicole Chalmer, Roleystone, 2/06/2015; D. Ward.  People, Fire, Forest 
and Water in Wungong Catchment. PhD Thesis, Curtin University, 2010, 140-141.  
62 D.W. Bird, et.al. ‘Women who hunt with fire: Aboriginal resource use and fire regimes in Australia's Western Desert.’ 
Australian Aboriginal Studies 1, no.90, 2004, 91-93. Fire is used to create fine to course grained vegetation community mosaics 
and facilitate animal and vegetable foods; Ward, 2010; Gammage, 2011. The book supports this premise; C.W. Hassell and J.R. 
Dodson. ‘The fire history of south west Western Australia prior to European settlement 1826-29.’ In Abbott and Burrows, 
2003,71;  
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increase, allowing breeding and migration of young recruits from unburnt surrounding habitats.  Intense fire 

creates Tammar wallaby habitat of dense scrub thickets, as shelter from predators but adjacent to grassy, shrubby 

areas in which to graze. Fire was used to aid the hollowing of fallen logs which small marsupials such as the 

numbat (Myrmecobius fasciatus) need for shelter. Other fire regimes as well as physical interventions create 

buffers around habitat that needed protection from burning, such as the deep litter layers with their associated 

insects and other arthropods, needed as food by animals such as the southern brown bandicoot (quenda, Isoodon 

obesulus) and yellow footed antechinus (mardo, Antechinus flavipes).63 

Fire was as important in Ngadju country, encompassing the northern woodlands and mallee, as well as 

coastal sandplain around Point Malcolm east to Point Culver. On the coast fire was used over summer months but 

inland Ngadju country was not fired during the hot season (Nganji, November to March). Research and oral 

histories obtained by Susan Prober et.al describes fire regimes in the mallee-woodlands designed to achieve 

specific outcomes. Most fires were cool to protect the many fire sensitive assets including old growth habitat trees, 

ngarta, such as salmon gums (marrlinja) and gimlets (joorderee) with habitat and living spaces for insects, lizards, 

birds and small mammals; to allow germination of important food plants (but not too much as happens with a hot 

fire) such as the tuber producing twining fringe lily (junkajunka, Thysonatus patersonii or T.mangliesianus) and 

apple berry or Ngadju bush (ngadjun, Billaridiera lehmanniana); and protect water rockholes and springs that can 

be damaged by fire. Fire was also used to create and enlarge gnamma holes; logs and log hollows that are animal 

homes (the more hollows the more animals); water trees; trees and grass trees that bred bardi such as jam 

(murren, Acacia acuminata) and fruit trees (quandong, sandalwood, chuck), various medicine bushes and mallee 

fowl.64 Fire is important to maintain and regenerate the grasslands that are good for kangaroos. Dry grass is best to 

fatten red kangaroos (marlu, Macropus rufus) and green grass fattens grey kangaroos (kulpirr, M. fuliginosus). 

Grassy areas need to be burnt more often, sometimes every year to keep producing kangaroo and wallaby food as 

well as keeping the country open for camping and hunting.65 Fires were tailored to the requirements of different 

species that could overlap in their needs. Bush was burnt less often than grassland as it was important shelter 

habitat. It was managed for dense thickets and shelter patches; fruit/nut trees such as quandong, that were food 

for people and animals; trees with hollows for possums and hollow nesting birds; and invertebrates reliant on bush 

and trees for eating and breeding. Banksias, hakeas and other seed producing plants of the Kwongan heath were 

managed, as were grass tree and Acacia species in sandplain country and Eucalypt species in woodlands. 

For some situations fire use was not appropriate or necessary. Evidence of micro-habitat creation was 

found by Moia Smith in the form of Lizard traps (refuge habitat) made by people on the five rock outcrop sites she 

investigated. These lizard shelters are made from small naturally exfoliated slabs of granite propped on smaller 

stones with an opening on one side. Smith suggests the term trap is a misnomer as they provide more refugia, 

                                                
63 G. Friend and A. Wayne. ‘Relationships between mammals and fire in south-west Western Australian ecosystems: what we 
know and what we need to know.’ In Abbott and Burrows, 2003, 365-367. 
64  Prober, et.al., 2013, 13-18. 
65  Prober, et.al. 2013, 23-24 
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primarily for King skinks (wandie, Egernia kingii) which were an important food.66  If lizard distribution and 

abundance were not limited by food availability but by the amount of shelters available, increasing shelters can 

increase the lizard population, and improve lizard hunting predictability.   

Modern research is providing increasing evidence to support the extent and depth of landscape 

management systems applied by Aboriginal SES. The landscape spatial pattern supplying the needs of the widest 

range and abundance of organisms is a mosaic of interconnected bush, open grassland with scattered tree and 

areas of large trees and very dense bush creating the many and varied edges where habitat types meet. As Leslie 

Reis et.al. conclude, edge effects influence both the abundance and distribution of organisms, with Lainie Berry’s  

findings in Victoria confirming significantly more individuals and bird species at the edges of forest and grassland 

than in the deep forest interior.67 Brien  Meilleur found that through burning or clearing to create ‘ecotones’ or 

‘habitat’ edges Aboriginal people were using the same processes that professional foresters (and conservation 

managers) have discovered after years of research, that increase wildlife diversity and abundance.68  

 

4.2 Food and Water  

The Aboriginal use of diverse food resources was observed by Hassell who wrote that, ‘practically everything 

edible was eaten’ - from water and wetland living plants and animals, large and small marsupials, birds, reptiles 

and amphibians to insects such as bardi grubs (the wood eating larvae of various moths and beetles) and lerp (the 

sugary coating of the sap sucking larvae of the insect family Psyllidae), along with many plant fruits, seeds, leaves, 

tubers and roots and fungi species.69 The Esperance bioregion ecosystems contained more potential food species 

than were actually eaten, as the effort required to harvest some exceeded their nutritional value and perhaps they 

don’t taste as good as other foods. Ngadju Elder Sonny Graham explained that kangaroos living around Israelite 

bay were not considered worth eating despite their abundance (due to lack of hunting?), because they did not 

taste good – this he attributed to a certain type of plant they ate in this location.70 Ngadju women Dorothy Dimer 

dismissed the abundant and easily caught bearded dragon lizard (Pogona minor) as a food choice because of the 

lack of meat on it and the ordinary taste.71 With such abundant food within cultural restrictions  people chose 

                                                
66 Smith, 1999, 46; W. Archer, Esperance Wildlife Blogspot, 2014, Reptiles.  William Archer is a local wildlife naturalist who has 
photographed wildlife species and posted images and information about them. 
67 L. Ries, et.al. ‘Ecological responses to habitat edges: mechanisms, models, and variability explained.’ Annual Review of Ecology, 
Evolution, and Systematics, 2004, 491-522; L. Berry. ‘Edge effects on the distribution and abundance of birds in a southern 
Victorian forest.’ Wildlife Research, vol.28, no.3, 2001, 239. 
68  B.A. Meilleur. ‘In Search of ‘Keystone Societies,’ In N.L. Etkin, Editor. Eating on the Wildside: the Pharmacologic, Ecologic, and 
Social Implications of Using Non-cultigens. University of Arizona Press, Tucson, USA and London, UK, 1994, 268.  
69 Hassell, d.u., 688; A.L. Yen. Edible Insects and Other Invertebrates in Australia: future prospects. Biosciences Research 
Division, Department of Primary Industry, Victoria, d.u., 3-4; I. Cunningham. The Land of Flowers: an Australian Environment on 
the Brink. Otford Press, NSW, 2005, 147-148. Describes Nyungar people harvesting the sweet candy like substance produced by 
lerp insects. 
70 Mr. Sonny Graham, Aboriginal Elder of the Ngadju Nation, interviewed by Nicole Chalmer at Coronet Hill,2016.  
71 Dorothy Dimer, of the Ngadju Nation, interviewed by Nicole Chalmer, 5/11/2016.  
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what to include in their diet.  In 1841 Grey observed that for Aborigines there were plant foods in season in every 

period of the year and ‘the natives regulate their visits to the different districts accordingly.’ 

Traditional Aboriginal diets would have been among the healthiest in the world and like many indigenous 

peoples they were nearly disease free and often long-lived. Numerous historical accounts describe Aboriginal 

people as being extremely well fed, healthy and well built. George Grey emphasized in 1841, ‘The mistake very 

commonly made with regard to the natives of Australia is to imagine that they have small means of subsistence or 

are at times greatly pressed for want of food.’72 In comparison to the average Englishman in the 19th century, 

Aborigines were better fed, healthier and had a longer lifespan. Grey deduced that most of the people he had 

interactions with lived well past 70 years of age and regarding the old men ‘they seldom appear to suffer much 

from the infirmities and diseases to which the aged are generally subject amongst us.’73 This is supported by 

Hassell, who remarked how ‘disease seemed rare amongst them.’ Hassell also recounted a trip to Esperance bay 

by her husband Albert in 1861 when he was 19, in which he describes a period spent with a portion (200 people) of 

the Kar Kar whose boundary extended to Esperance bay and whom he described as, ‘a very fine-looking lot of 

natives, all tall and well made.’ There was one family he particularly remembered, ‘six boys and not one under six 

feet.’74  

Until recently researchers believed that Aboriginal diets were dominated by plant foods with the often-

suggested ratio being 75 percent or greater plants to 25 percent or less animal protein. A ratio close to this was 

determined by Richard and Pamela Smith from a long history of research in the Western desert.75  However 

physiological research, including that of J.B. Miller and Stephen Colagiuri, concludes there are high levels of 

genetically determined insulin resistance in Aboriginal populations, providing strong evidence for a diet comprising 

at least 80 percent meat.76 More recent social ecological and historical analyses by several researchers including 

Kerin O’Dea et.al.,  Janet Brand- Miller and Susan Holt, support this genetic research. They concluded diets were 

dominated by animal-based protein with vegetables, grains and fruits a supplement over most of Australia, with 

desert diets an exception to the majority.77 Early explorer and settler observations about food also support the 

importance of animal foods in the Aboriginal diet.78 At Jarramongup Hassell observed that ‘Meat was secured from 

                                                
72 Grey, 1841, pp.264 -298. Food habits 
73 Grey, 1841, pp.245-255. Health. 
74 Hassell, 1936, 9,195 
75 R.M. Smith and P.A. Smith. ‘An assessment of the composition and nutrient content of an Australian Aboriginal hunter-gatherer 
diet.’ Australian Aboriginal Studies 2, 2003, 39-52 – the authors’ research is supported by many older studies for this type of harsh 
environment but should not be extrapolated to more benign bioregions 
76 J.B. Miller and S. Colagiuri. ‘The carnivore connection: dietary carbohydrate in the evolution of NIDDM.’ Diabetologia 37, no. 
12, 1994, 1280 
77 K. O'Dea, et.al. ‘Traditional diet and food preferences of Australian Aboriginal hunter-gatherers [and discussion]. Phil. Tran. R. 
Soc.  B, Biological Sciences 334, no. 1270, 1991, 233-241; J.C. Brand-Miller and S.H.A. Holt. ‘Australian Aboriginal plant foods: a 
consideration of their nutritional composition and health implications.’ Nutrition Research Reviews 11, 1998, 5-23.   
78 S. Meagher. The Food Resources of the Aborigines of the South-West of Western Australia. WA Museum, Perth, WA, 1975.  
Many early contact resources describe the food resources of south west and southern coastal Aborigines, showing animal foods 
the dominant and preferred diet, with plant foods a supplement.    
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all the animals and birds of the region and this primary diet was supplemented by all kinds of insects, grubs and 

wild plant foods.’79  

In terms of return on effort animal-based foods are superior to plant-based foods because of their far 

higher nutritional benefits to omnivorous humans. The evolution of meat and fat-based diets in humans as Neil 

Mann explains, is based on the superior nutrient return for energy output; humans cannot synthesize taurine (an 

essential amino acid obtained from meat) and lack the ability to chain elongate plant fatty acids; they also have 

ancient lineages of coevolved parasites related to dietary meat animals. Animal foods contain protein and a range 

of fats, including saturated fats which contain vitamins and fatty acids (vital for various cell functions) which 

humans are unable to synthesize from plants.80  Herbivorous/omnivorous animals also have the advantage of 

being able to turn many of Australia’s toxic or human indigestible plants into a food that humans can eat. For 

instance, common bronze-wing pigeons (Phaps chalcoptera) can eat seed of the abundant and widespread 

Gastrolobium species that contain the poison sodium fluroacetate. They were a good food source for Aboriginal 

people if the toxin-concentrating bones and organs were not eaten.81 Predatory/omnivorous animals are also 

efficient at transferring nutrients and energy from those smaller animal species not worthwhile or easy for people 

to catch, in terms of taste and effort.   

For Aborigines in the Esperance bioregion the most favoured foods would have been safe organ meats 

and the fats attached to them. Emu, with its high proportion of soft fat, was notably esteemed as food. Their fat 

was also massaged into the skin and used to ease joint pains in older people. Fat was highly valued because wild 

animals are generally lean and only have small amounts of fat at certain times of the year. Kangaroos especially 

laid down fat during the early dry season and were best to eat then.82 The fat ratio of omega 6 and 3 oils at close to 

2:1 in wild grass-fed animals is close to the ideal. Wild animals also have high levels of the healthy linoleic acid and 

a healthy ratio between saturated, monounsaturated and polyunsaturated fats. Oils from plants were of lesser 

importance as few other than wolgol (quandong) and sandalwood kernels had much oil in them, though some of 

the native grasses had seeds relatively high in protein and linoleic acid.83  

Aboriginal groups exhibited a marked division of labour in obtaining food, with men hunters of larger 

animals, and the women (and children) the hunters of small animals and the main collectors of plant foods.84 

Therefore, men as larger animal managers were concerned with how best to manage kangaroos and emus with 

burning regimes to encourage grass and feed for them. However, they also knew how to find plants and smaller 

                                                
79  Hassell, 1936, Ch. 3.  
80 N. Mann. ‘Meat in the human diet: An anthropological perspective.’ Nutrition and Dietetics 64, suppl.4, 2007, S102-S107.  
81 Paul Galloway, (Esperance Research Officer, Soil Science), interviewed by Nicole Chalmer, DAFWA Esperance, 7/12/2012-16. 
82 S. Prober, et.al. ‘Australian Aboriginal Peoples’ Seasonal Knowledge: a Potential Basis for Shared Understanding in 
Environmental Management’. Ecology and Society 16, no.2, 2011, p.12. The season for prime animals such as Kangaroos is 
discussed here by the Ngadju.  
83  H. McDonald. ‘The Fats of Life.’ Australian Aboriginal Studies 2, 2003, 55-56. The importance of animal fats to Aboriginal 
health and nutrition, particularly the ideal omega 6 to omega 3 ratio in grass fed wild animals; O'Dea, et.al. 1991, 233-241.   
84 R. Brightman. ‘The Sexual Division of Foraging Labour: Biology, Taboo and Gender Politics.’ Comparative Studies in Society and 
History 38, no.4, Oct. 1996, 687- 729. Here gender roles are discussed in hunting –foraging societies. 
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animals when necessary. Women were the supreme botanists, horticultural experts and small animal managers 

concerned with the procurement of various plant products as well as smaller vertebrates and invertebrates. Firing 

by men and women differed in range, type of country and intensity as each sex was managing different types of 

habitats for different species and species suites.85   

 The division of labour was reflected in the type of implements used, with spears, axes, clubs, throwing 

sticks and boomerangs being owned and used by men while the main implement of the women was the highly 

used, flexible digging stick which could be both a weapon and a digging implement. At times, all members of the 

tribe would work together to catch food such as netting fish or wallaby drives with fire and bush fences.86 Land 

management to best ensure the full range of resource continuity would have required input, discussion and 

cooperation between both sexes. For example, what to burn, when, where, how intensely and how often would be 

necessary to determine for a range of species of animals and plants, not just kangaroos and emus. Given the 

importance of animal products in Ngadju and Nyungar diets, the focus in terms of the ecologies of landscape 

management would have been mainly based upon what was best for animal production.87  

Moia Smith’s 1993 thesis describes archaeological excavations at Cheetup hill 65km east of Esperance 

which provided evidence of important foods. An ancient pit was uncovered containing Macrozamia seeds, and 

radio-carbon dating of charcoal in the overlying deposit showed an age of over 13 000 years, proving for the first 

time that Aboriginal people had eaten and known how to process the toxins from Macrozamia far longer than 

previously thought. Bone remains of some of the small mammals consumed at Barndi (near the ocean at Duke of 

Orleans Bay) and Cheetup Rock shelters were also excavated. There were species of marsupial mice such as 

Antechinus and Sminthopsis. Others present were small very fast breeding mammals such as the southern bush rat 

(Rattus fuscipes - a species documented as exploited by Aborigines in the south-west88), honey possum (Tarsipes 

rostratus) and western pygmy possum (Cercartetus concinnus) which lives in the mallee as well as the sandplain of 

the Esperance bioregion. These fast breeding and moving small mammals would have provided a dependable 

staple meat supply and Sonny Graham related that honey ‘tasting’ honey possums were a favourite snack during 

his childhood.89 Fish, crabs, birds, lizards and frogs were also well represented.90 Smith’s analysis of faunal remains 

found at Barndi rock shelter is shown in Table 4.0. They give an indication of animals eaten from the granite 

outcrops, the heathlands and the ocean during the last 2000 years. See Appendix IV. Some Important Plant Foods 

Still Present in the Esperance Bioregion. 

 

 

                                                
85 Hallam, 1975, 32-33. The variation of fire use between men and women seems to have been missed by researchers. 
86 Meagher, 1975, 1; Nind, 1831; Hassell, 1936; Dimer, 1990, 14. Dimer describes in some detail how men and women, together 

made a race fence out of sticks and brush to catch wallabies.  
87 Hallam, 1975, 32-33.  
88  Meagher, 1975,7. 
89 Sonny Graham, 26/07/2016.  
90 Smith, 1993.  
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Species  Common name  

Parantechinus apicalis 

Sminthopsis granulipes 

Sminthopsis murina 

Isoodon obesulus 

Tarsipes rostratus 

Macropus sp. 

Pseudomys albocinereus 

Pseudomys shortridgei 

Pseudomys occidentalis 

Rattus fuscipes 

Bettongia penicillata 

Unknown mammal 

Fish 

Lizards, Frogs 

Murid 

Crustaceans 

(Fish) 

Antechinus 

White tailed dunnart 

Slender tailed dunnart 

Southern brown bandicoot 

Honey possum 

Kangaroo, wallaby 

Ash grey mouse 

Heath mouse 

Western mouse 

Bush rat 

Woylie, brushtail bettong 

 

 

 

Rodent- mouse, rat 

 

Included because mentioned in text 

 

Table 4.0: Faunal remains from Barndi rock cave.91 

 

Evidence of foods still available to Nyungar people in the Esperance bioregion during the early 20th 

Century is provided by Edward Hannet.92 He was born east of Esperance in 1914 and recalled small mammals that 

were present when he was a boy, the woylie (wal or waldhoo) and burrowing bettong (burdie). He had a pet 

blackgloved  wallaby who would hop onto the verandah to sleep, and remembered that ringtail possums (waarmp 

or wardar - Pseudocheirus peregrinus occidentalis) were common in the yate swamps.93 Ringtail possums build 

nests (called dreys) in trees so do not rely on tree hollows for shelter unlike the brushtail possum (Trichosurus 

vulpecula), though they will use rock holes and deep overhangs instead. Brushtail possums are well documented in 

the south west of Western Australia and eastern Australia as an important staple meat supply but appeared to 

have a patchy distribution in much of the Esperance bioregion so would have been a less important food animal.94  

At Thomas river station, with many large yate trees, they were abundant enough to be hunted for fur so would 

have been important to the local people. In the late 1980’s, Karl Dimer describes how he had eaten possum from 

                                                
91 With the permission of Moya Smith, 1993, 185. 
92 Mr. Edward Hannett (retired farmer), interviewed by Nicole Chalmer, Esperance, 19/01/2007. 
93 Hannet, 2007. Mr. Hannet identified mammals using - R. Strahan. Editor. The Australian Museum Complete Book of Australian 
Mammals. Cornstalk publishing, Angus and Robertson, Sydney, NSW, 1991. 
94 Nind, 1831,21-51; M. Bignell, First the Spring- a History of the Shire of Kojonup, Western Australia. Shire of Kojonup, Kojonup, 
WA, 1971, 11; Meagher, 1975, 6; D. Watson. The Bush: Travels in the Heart of Australia. Hamish Hamilton, Sydney, NSW, 2014, 
41-42 –Watson gives an extensive coverage of how important possums were to Aborigines in eastern Australia. 

http://en.wikipedia.org/wiki/Pseudocheirus
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‘possum country’ in the woodlands where larger trees had more suitable habitat with breeding hollows.95 Dingoes 

were often used to assist in hunting, as Nind describes:  

In the chase the hunters are assisted by dogs ... appear to have a very fine scent, and draw upon their 

game like a pointer; ... They are particularly useful in catching bandicoots, the small brush kangaroo and 

the opossum but for the emu and kangaroo they are not sufficiently fleet. The owner of a dog ... is entitled 

to an extra portion of the game killed [and is] lent out upon consideration of the owner receiving a share of 

the produce.96 

Dingoes were also eaten: Grey noted that ‘A dog is baked whole in the same manner as a kangaroo.’ 97 This is 

supported by Hassell and Nind describing how ‘only the old people were allowed to eat them.’98  It could be 

assumed that in the past thylacines and Tasmanian devils were also eaten as Aborigines were the apex predator. 

Eating other predator species or reducing their competitive impacts through fear that changes their behaviours, 

has the potential to reduce exploitation competition as well as benefit prey populations and ecosystem 

biodiversity.99 This control of dingoes as the only large non-human predator left in the Esperance bioregion and 

Australian ecosystems could have contributed to the biodiversity and abundance of prey constantly noted by 

explorers and settlers.  

There were many bird, and reptile species eaten. Birds, their eggs and young - especially parrot species- as 

well as ducks, pigeons, swans and hawks were particularly important food in spring.  Mallee fowl (Leipoa ocellata) 

and their eggs are attributed by Daisy Bates as being of enormous importance to all tribes that lived in mallee 

country. Her claims of the numbers of people they could feed seem somewhat exaggerated, but her point of 

abundance is well made: 

Mallee hens’ eggs at certain periods of the year were to be gathered in millions in the swamps of the far 

south – west, and then the people of the Ngau, the mallee hen totem, would invite neighbours far and 

near to a feast extending for many weeks, the light brown egg with their reddy–yellow yolks providing a 

meal for a million.100  

Mallee fowl (Gnow) were once common in the Esperance bioregion mallee country and both the eggs and birds 

would have been an important food source for resident Aborigines, as well as various parrot and cockatoo species. 

                                                
95 K. Dimer. Elsewhere Fine. Bunbury, W.A., South West Printing and Publishing Co. Ltd., 1989, pp.222-3.  
96 Nind, 1831, 20-26. 
97 Grey, 1841, 280-281. 
98 Nind, 1831, 26; Hassell, d.u., 688   
99  G.A. Polis, et.al. ‘The ecology and evolution of intraguild predation: potential competitors that eat each other.’  Annual 
review of ecology and systematics,1989, 297; F. Palomares, et.al. ‘Positive effects on game species of top predators by 
controlling smaller predator populations: an example with lynx, mongooses, and rabbits.’ Conservation Biology 9, no. 2, 1995, 
295; E.G. Ritchie and C.N. Johnson. ‘Predator interactions, mesopredator release and biodiversity conservation.’ Ecology letters 
12, no. 9, 2009, 982-998. These researchers show that prey abundance and biodiversity can be increased when an apex 
predator controls the mesopredators (those predators smaller than the apex predator).   
100 Daisy, Bates. My Natives and I- incorporating The Passing of the Aborigines: a lifetime spent among the natives of Australia.   
P.J. Bridge. Edited. Hesperian Press, Perth, WA, 1936.  
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The purple headed lorikeet (kinga, Glossopsitta porphyrocephala) was a special delicacy, as like the honey possum, 

it tasted of the nectar it fed upon.101 

Reptiles were a very important meat resource in most of Australia as they are widespread and common.  

The same species of reptiles are found across the south coast therefore Nind’s descriptions of those used at Albany 

are relevant to the Esperance bioregion. He only describes three of the largest species. The largest is munnaar in 

Nyungar and kalun to Ngadju, (the southern heath monitor, Varanus rosenbergi) which can reach 1.3 metres. It is 

replaced in the mallee by kalga to Ngadju (Gould’s sand monitor, V. gouldii gouldii). A very dark coloured lizard 

with a long rounded tail probably describes the wandie, (King skink, Egernia kingii) which can grow to over half a 

metre long and in the Esperance bioregion lives around rock outcrops having crevices, rock slab shelters and dense 

vegetation. The third species described, with its short legs, large scales, wide mouth and purple tongue displayed 

when threatened and up to 45 cm in length was the youern to Nyungar and yurna to Ngadju (bobtail lizard, Tiliqua 

rugosa); the tail was considered the best part to eat. Another common Esperance bioregion species also around 45 

cm, is the western bluetongue (Tiliqua occipitalis). Some sources claim only non-poisonous snakes were eaten by 

the Nyungar and Ngadju, such as the 2.5m southern carpet python (wacku; bultha - Morelia spilota subsp. 

imbricata), others believe most poisonous snakes were also eaten. Considering the still apparent abundance of 

reptiles in the bioregion they were likely as staple a meat source as in desert regions.102 

Fish and other seafood is constantly referenced by early observers as being of great importance to coastal 

Aboriginal peoples. The fish in inlets and streams of the Esperance bioregion provided mullet, silver bream and 

white bait which were driven into nets made of wire grass. When captured they were placed in bark vessels and 

taken back to camp and roasted in ash by the women. Trips were also made to Esperance Bay where pink snapper, 

blue groper and other large fish were plentiful. They were caught by baiting the waters around rocks with broken 

up crabs and shellfish to attract them and the feeding fish were then speared off the rocks.103 

 In 2012 traditional Esperance Nyungar owners with the aid of archaeologist David Guilfoyle re-discovered 

stone remains that appeared to be a fish trap across a tidal creek and estuary near Esperance. The stones would 

have supported sticks and brush placed across the creek to act as weirs and trap fish as the tide receded. Local 

Aborigines are also reported to have made scoops from shrub branches to rake or scoop fish out of traps such as 

these. When excess fish were caught, it may have been stored temporarily as Nind observed at Albany, ‘they often 

kill more than is sufficient for present use; in this case, they roast them, and separating the flesh in large flakes 

from the bones, pack it carefully up in soft bark, in which way it will keep good for several days.’104 

                                                
101 Graham, 2016.  
102 Graham, 2016; Nind, 1831, 29; J. Isaacs. Bush Food: Aboriginal Food and Herbal Medicine. New Holland Publishers, 
Chatswood, Victoria, 2013, 147-148; D. Dimer, 2016. Mrs. Dimer described the lizards eaten, with one type of Monitor lizard 
considered a delicacy because of its delicious fat.  
103 D. Guilfoyle. ‘Stone Fish- Trap Rediscovered.’ Gabbie Kylie Foundation (National Trust of Australia and Applied Archaeology, 
Esperance, WA, 2012; T. Dimer, 1990.  
104  Nind, 1831, 32-33; Flugge, 2014. 
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Insects and other invertebrates also provided important food resources at different seasons and some, such 

as various types of beetle larvae (bardi grubs) were a highly-regarded delicacy. Others were locusts, grasshoppers, 

termites, ants, beetles and caterpillars. Consumable insects can have a high protein and fat content and may have 

contributed significantly to the total yearly food intake. Sandra Bukkens’ paper on the nutritional value of edible 

insects throughout the world includes detailed analyses of the nutritional value of many species, with Australian 

witchetty grubs (bardi grubs), being not only high in protein (13.2%) but even richer in fat (36.2%). Hassell 

described termites and ants, which are even higher in protein and fat, being eaten at the egg and larval stages.105 

The high animal protein diet consumed by the Esperance Aboriginal peoples was supplemented by a 

proportion of vegetable food to provide carbohydrates, various vitamins and minerals and roughage. Even when 

animal protein was abundant, vegetable food seems to have been eaten as an accompaniment. The heathlands of 

the bioregion are rich in plant foods throughout the year with many snack foods provided by small fruits and green 

herbs such as bower spinach (Tetraginia implexicoma) and sea celery (Apium prostratum). In December 2016 to 

January 2017, the chuck trees (Exocarpus sparteus – broom bush) fruited abundantly across the Esperance 

sandplain, yielding large amounts of fruit that despite my inexperience I found easy and fun to harvest.   Hassell 

describes women harvesting them by spreading their cloaks under the tree and shaking the fruit off.106  Plants high 

in carbohydrates, vitamins and minerals included pigface (Carpobrotus virescens), bulrush (Typha domingensis and 

Typha orientalis), macrozamia fruits (Macrozamia dyeri), grass trees (Xanthorrhoea platyphylla) and yam species 

and orchid tubers.107  When lost near the site of modern Esperance and Pink Lake, Riche who was botanist for the 

D’Entrecasteaux expedition, described plant foods that Aborigines he encountered were eating, as similar to 

‘Hottentot bread’ of South Africa – these are yams of the family Dioscorea.108 Yam daisy (Microseris scapigera) is 

rare in the Esperance bioregion though still found in refugia around salt lakes, and may have been one of 

important yams that Tom Dimer described as disappearing.109  Beth Gott found its decline in eastern Australia was 

caused by the grazing pressure of sheep and cattle, and that it disappeared within 10 years of settlement in 

Victoria and NSW.110   

The Aboriginal desire for carbohydrate and the difficulty experienced in easily obtaining it in their diet is 

 reflected in the readiness that flour (and rice) became desirable trade goods. Grey provided the Aborigines who 

worked for him with flour and they would keenly trade kangaroo meat for it.111  West of Esperance  ‘youlk’ or 

‘youck’ (Platysace deflexa) was an important tuber; nardoo (Marsilea drummondii) with edible flour from its 

                                                
105 S.G.F. Bukkens. ‘The Nutritional Value of Edible Insects.’ Ecology of Food and Nutrition 36, nos. 2-4,1997, 294-296; Hassell and 
Davison, 1936, 690 
106 Hassell, 1936, Ch.3 
107 G. Keighery and S. McCabe. ‘Status of Typha Orientalis in Western Australia.’ Western Australian Naturalist 30, no. 1, 2015, 30 
-35. The authors’ research supports the indigeneity of T. orientalis to WA.   
108 Mary Hoggart, farmer and botanist, interviewed by Nicole Chalmer, Condingup 10/11/2014; Doc Reynolds. ‘Introduction.’ In 
S. Hopper, 2013; Riche, 1808. In M. De Rossel. Editor. The Voyage of D’Entrecasteaux.  The Imperial Press, London, 1808, 96. 
109 Dimer, 1990; Hoggart, 2014. 
110 Gott, 1982, 59 -60.   
111 Grey, 1841, 333-335. 
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spores, once leached to remove thiaminase toxin, is found growing in abundance around eastern Esperance 

bioregion rock holes and in regularly flooded fresh water depressions; ribbon weed (Triglochin species) has root 

tubers and grows seasonally in freshwater; pigface (Carpobrotus virescens) grows on coast and on rock outcrops 

and both fruit and leaves were eaten; bulrush or flag rush (T. orientalis and T, domingensis) produces starch 

granules in its roots.112 Appendix IV: Some Important Plant Foods of the Esperance  Bioregion, tabulates many of 

the known plant foods still present. 

Fire was an important tool for food plant management to clear old growth, stimulate and synchronise 

flowering and fertilise with ash; this was done for bulrush, orchids, grasstrees and macrozamia. The second way to 

manage plant foods involved forms of cultivation using specifically designed tools to till the soil and harvest from 

special parts of the landscape that grew tuberous plants.113 Many important root and tuber plants were already 

adapted to soil disturbance, being food for extinct marsupials that filled a pig like niche (Zygomorph species). Fire 

alone will not keep these plants in the landscape and their production and persistence requires this yearly 

disturbance.114  

Most fruits eaten were not like ‘improved’ western fruits where selection pressure has made the edible 

part of the fruit sweeter and much larger in proportion to the seed, at the expense of nutrient concentration. In 

contrast, native fruits have much higher levels of vitamins and minerals allowing far smaller portions to give health 

and nutritional benefits.115  As many native plants contain toxic compounds evolved as strategies to combat 

herbivores with natural pesticides, poisons and unpleasant tastes, their safe human consumption relies upon 

knowledge of how to process them, mostly through leaching and fermenting to neutralise toxins. Leached and 

fermented Macrozamia fruits, though not the toxic nuts, were a valuable food in the Esperance bioregion at least 

as far back as 13 000 years BP, with evidence of their consumption at Cheetup hill. Given the antiquity of human 

cycad interactions, methods of detoxification were likely known by the first settlers over 50 000 years BP. Grey 

observed the detoxification methods carried out by women who collected the fruit in March and left them to soak 

in water for several days. The fruits were then buried in rush lined holes in dry sandy ground to an arms depth and 

about a foot (approximately 1/3 m) in diameter and cover with grasstree leaves. They were left to completely dry 

before being eaten, either raw or roasted.116  

It is difficult to ascertain how detoxification methods were developed for various plant species, whether 

through insight and extrapolation, or accidentally with trial and error based on observation.  The consumption of 

clay and soil (geophagy) as a protection against toxins is practiced by many animal species as well as humans. 117  It 

                                                
112 G.S. Woodall, et.al. ‘New Root Vegetables for the Native Food Industry: Promising selections from south Western Australia's 
tuberous flora.’ Rural Industries Research and Development Council Publication, no. 09/161, February 2010.  Plant food types 
and sometimes their preparation are recorded by Grey, Eyre, Nind, Meagher, Hassell and Hallam.   
113 Dr. Geoff Goodall, Practical Botanist, interviewed by Nicole Chalmer, Albany, 17/07/2014.  
114  Goodall, 2014. He believes that plant species that need root disturbance to regenerate may be heading for extinction under 
modern fire only management regimes. 
115 Smith and Smith, 2003. 
116 Smith, 1993; Grey,1841,295. 
117 M.J. Rowland. ‘Geophagy: an assessment of the implications for development of Australian Indigenous plant processing 
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appears to have been well known amongst the Esperance bioregion peoples. Carl von Brandenstein has described 

people mixing soil and clay materials with food plants as a storage and transportation method.118  Aborigines may 

also have developed levels of physiological adaptations to toxins. 

Water distribution and supplies was another vital part of Aboriginal SES, for the survival of people and 

their animals and the plant products were dependent on its natural availability in the landscape, as well as how 

this could be augmented by people. Evidence of long occupation can be found at almost any rock hole, soak or 

freshwater lake. Scatterings of stone flakes are often abundant in sandy areas around these water sources where 

Aboriginal people camped.119  At Coronet Hill 60km east of Esperance, there is a ridge above a 200ha lake 

(Aboriginal name unknown) that has many flints buried in the sand, indicating it was a favoured place to sit and 

make flint tools - maybe while planning hunts of the water birds on the lake below or the bandicoots and tammar 

wallabies in the surrounding paper bark swamps and thickets. 

  If water was not available in an area it meant that the resources there could not be exploited for other 

than short periods, as it limited the animal numbers that an area could sustain. Aborigines intervened by devising 

means to ensure water quantity and duration for themselves, wildlife and edible water plants such as Ribbon weed 

(Triglochin sp.). The seasonally transient shallow water bodies that collect on and around the base of the granite 

hills and outcrops, with some held by deep rock fissures, were improved as people blocked them off with clay and 

stones to form small deep dams which held water for long periods after being filled by rain. Water could also be 

conserved in ‘gnammas’ (depressions and holes on granite outcrops), formed as organic matter in depressions rots 

producing carbonic acid that erodes granite. The rotting rock material can then be scratched out by animals or 

cleaned out periodically by Aboriginal people, who also used fire to further enlarge and deepen the gnamma as an 

ongoing process.  Gnammas range from a few cm to many metres deep and containing hundreds of litres.120   

                                                
technologies.’ Australian Aboriginal Studies 1, 2002, 55-59.  Geophagy is common in animal species, so is likely to have been 
used by humans in antiquity. Cycad fruit treatment techniques are likely ancient, as cycads occur in many regions beyond 
Australia. 
118 C.G. von Brandenstein. ‘Aboriginal ecological order in the south-west of Western Australia – meaning and examples.’ 
Oceania 18, no. 3, March 1977; Grey, 1841. He observed Aborigines mixing clay with the hot and spicy, red Haemodorum 
coccineum root to make it more palatable. 
119 Smith, 1993. 
120 H.W.B. Talbot.  ‘Geological investigations in part of the north Coolgardie and East Murchison goldfields.’ Geological Survey of 
Western Australia, Perth Bulletin 45, 1912. In P.R. Bindon.  ‘Aboriginal people and granite domes.’  Journal of the Royal Society 
of Western Australia 80, 1997, 173-174; V. Serventy. Desert Walkabout. Collins, Sydney, NSW, 1973.  



90 
 

In the past gnammas were vital sources of water for Ngadju in the mallee and woodlands of the 

Esperance bioregion. They would have been of lesser importance in the coastal areas and sandplain as numerous 

streams and freshwater swamps and soaks supplied permanent water. The granite domes in the sandplain rarely 

feature deepened gnammas but often have waterholes and springs around the base at shallow depth in deep 

sands that may have been dug out by people and larger macropods.121 The anthropologist Richard Helms and 

ethnographer Daisy Bates in the 1890s observed  Aboriginal people placing sticks and branches in gnamma holes to 

allow mammals and birds to drink the 

water and climb out without drowning as 

their deaths would contaminate the 

water.122 Allowing access to animals would 

also allow greater numbers of them to live 

in an area compared to places without 

accessible water, ensuring consistent and 

greater animal food abundance around the 

granite outcrops. 

 

Figure 4.1: Large Gnammas (each about 0.7m 

diameter) in rock outcrop west of Balladonia 

Road.123 

 

 

 If natural water sources were not available the Ngadju had developed a system of ‘water trees’, called 

pillirri out Balladonia way and kumbal around Fraser range.  Making a water tree illustrated the long- term 

commitment that people had to living in their country, as it was such long-term project and once completed it 

would be expected to last for many hundreds of years, the life of the tree. The process forms a deep bowl of water 

at the base of a tree with multiple stems. By careful training of the tree with sticks and clay packed into the area 

where the stems meet, over time the tree grows to form a bowl. During rain events, the water runs down the 

stems into the bowl, which can then be covered with bark to prevent evaporation and keep animals out of it. The 

tree used was usually a Salmon gum (marrlinja, Eucalyptus salmonophloia), or sometimes a black morrel (pilerli, 

Eucalyptus melanoxylon). These are especially found along travel routes and are still in existence today.  Some 

                                                
121  T. Dawson. ‘Desert kangaroos.’ In E.K. Webb. Editor. Windows on Meteorology: Australian Perspective 12,1997.  Dawson 
describes watching a euro (they can occur in the mallee) dig a waterhole in a dry creek bed awaited by a group of goats, a fox 
and rabbits. Grey kangaroos have been observed to scrape depressions in damp areas on Coronet Hill, during summer. 
122 R. Helms.  ‘Anthropology.’ Transactions of the Royal Society of South Australia xvi-2, 1895, 237-332; D. Lindsay. ‘Journal of 
the Elder Exploring Expedition, 1891.’ South Australian Parliament, October 3rd, 1893. Helms was the Biologist/Anthropologist 
for this trip and made several observations about Aborigines using gnammas; Bates, 1936. 
123 NY Chalmer personal collection. 
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trees such as kurrajongs (Brachychiton populneus) and Christmas tree (kunapiti, Grevillea nematophylla) stored 

large amounts of water in thick watery roots, . Several eucalypts such as the giant mallee (E. oleosa) and black 

morrel (E. melanoxylon) also have roots that store significant amounts of water.124  As Tom Dimer explained, 

‘There’s water in the Bulloak trees ... the Desert Bull Oak. And there’s water in the Kurrajongs trees and they got a 

bowl of water, .... You can get any amount of water.’125 Eyre’s observations provide further evidence of the 

Aborigines’ intimate and necessary knowledge of water sources. He noted that ‘natives’ were likely to think ahead 

and procure water from dew and roots in dry areas well before they needed it – in contrast to Europeans who 

waited until they were in dire straits before desperately looking for water.126 

 

 

 

             a)   Kurrajong water tree               b) Human made water tree 

Figure 4.2: Water trees.127 

Conclusion   

When the original settlers came to Sahul in the deep past, there was a seemingly endless abundance of readily 

exploitable food animals and plants, so restraint seemed unnecessary. When animal populations were pushed 

                                                
124 Prober, et.al. 2013, 16-17 
125 Dimer, 1990, 4-5  
126 M. O’Connor and S. Prober. A Calendar of Ngadju Seasonal Knowledge– report 1.2 to the Ngadju People. CSIRO Publishing, 
Floreat, WA, 2010, 37; Prober, et.al. 2013, 17; T. Dimer, 1990, 4-5; Eyre, 1845, Ch.3. 
127 With permission, Suzanne Prober a) Michael O’Connor b); From Prober, S.M., Yuen, E., O’Connor, M. and Schultz, L.  Ngadju 
kala: Ngadju fire knowledge and contemporary fire management in the Great Western Woodlands. CSIRO Ecosystem Sciences, 
Floreat, WA, 2013, 17. 
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beyond their ability to recover, the human population experienced tremendous social upheaval and hunger with a 

growing food crisis. What is so remarkable is that after the fall, Aborigines throughout Australia and the Esperance 

bioregion developed sustainable and resilient SES that created a new version of Eden that Gammage has 

controversially proposed was part of ‘the biggest estate on Earth’.128 Indigenous societies that have developed very 

long term adaptive relationships with their land and its ecosystems have cultural and spiritual belief systems that 

manifest as practical methodologies to mostly ensure sustainable ecosystems. Crucially these SES have come to 

understand interrelationships - the seasonal nuances, the lifecycles of animals and plants and how people need to 

live so that negative impacts are few and enhancement is assured. Such societies also contained the cultural 

mechanisms such as those described in this chapter, that helped ensure adaptive SES. The material culture of the 

Nyungar and Ngadju and other Aboriginal peoples has been described as simple (and seen as poor), but an 

alternative viewpoint is that it was so finely designed and crafted to most efficiently meet the needs of its users, 

that few socially conspicuous materialities were necessary.   

Because Aboriginal livelihoods both as individuals and as a group depended directly on ecological 

knowledge it was a part of everyday intellectual traditions. Ecological thought and its implementation for food 

production and consumption is an addendum in ‘civilised societies’ so dependent on short term economic and 

social cycles, that its fundamental necessity is largely ignored.129 In Aboriginal (and other indigenous societies) its 

everyday use was not a theoretical and esoteric conservation thing but a necessity to eat daily and continue eating 

in the future. The overarching need to encompass emotional and spiritual needs developed as a feedback loop 

with physical practicalities to ensure continuity of a correctly embedded SES. Lessons and warnings from the past 

and ecological knowledge were retained and passed on by ‘the dreaming.’130  

Modern attempts at landscape food management with fire would seem crude and primitive to Aboriginal 

SES, as would the strange divesting of ecosystem connections and biodiversity by modern agricultural systems 

where minimal agricultural species are produced for money rather than immediate food needs. Management for 

purely aesthetic and ideological conservation purposes in non-farmed areas, does not reflect Aboriginal eco-

farming. The powerful motivating force was management of nature and people to produce immediate food and 

consumables as well as a living surplus, with ecosystems functioning in perpetuity. Controlled human populations, 

patterns of resource use and fire use were among the essential tools, that resulted in the beautiful, biodiversity 

rich, productive ecological systems that were constantly commented upon by the first European observers. The 

people were not ‘hunter-gatherers’ with the lack of environmental control that this implies but were sophisticated 

environmental managers who worked as eco-farmers.

 

                                                
128  Gammage, 2011, 323; R.B. Bird, et.al. ‘The hunting handicap: costly signaling in human foraging strategies.’ Behavioural 
Ecology and Sociobiology 50, no.1, 2001, 9-19.     
129 G. Whiteman and W.H. Cooper. ‘Ecological embeddedness.’ Academy of Management Journal 43, no.6, 2000, 1265-1282.   
130  Gammage, 2011, 323; S. Dovers. Editor. Environmental history and Policy: still settling Australia.  Oxford University Press, 
Melbourne, Victoria, 2000. Dovers calls for us to learn this continent if we are to survive and if we succeed ‘one day we may 
become Australian’. If this is a real human dilemma it could be assumed that the first humans in Australia were also affected.  
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Chapter 5  
  
 Pastoralists in the Esperance Bioregion. 

 

It is true that they [Aborigines] do not cultivate the ground; but have they, therefore, no interest in its productions? 

Does it not supply grass for the sustenance of the wild animals upon which in a great measure they are dependent 

for their subsistence? — does it not afford roots and vegetables to appease their hunger? — water to satisfy their 

thirst, and wood to make their fire? — or are these necessaries left to them by the white man when he comes to 

take possession of their soil? Alas, it is not so! All are in turn taken away from the original possessors. The game of 

the wilds that the European does not destroy for his amusement are driven away by his flocks and herds... The 

waters are occupied and enclosed, and access to them is frequently forbidden. 1 

 
Introduction 

In the above quote Edward John Eyre recognises the prior possession of the landscapes of Australia by Aboriginal 

peoples. He then outlines the disenfranchisement and destruction of food resources that he had seen following 

the invasion by Europeans and their SES.  These shocks were mirrored in the Esperance bioregion and would have 

far reaching and long term environmental consequences for nature and Aboriginal SES. In fewer than fifty years 

the accumulative and relentless changes initiated reduced native biodiversity dramatically and the abilities of the 

existing ecosystems and Aboriginal SES to renew and retain their sustainable, resilient and self–regulating 

structure and function.2 A primary feature of the Esperance bioregion that appealed to the Anglo colonising 

pastoralists was that obscurely the land appeared pre-prepared and ready for their sheep and cattle, with mosaics 

patches of grasslands along the coast and further patches in the mallee-woodlands. As Jones describes for 

Tasmania and Hallam for southwest Western Australia, it was Aboriginal people as unrecognised eco-farmers who 

had developed these grasslands for their animals to graze upon and unwittingly laid a path for invasion and 

establishment of European pastoral systems.3 

Crosby has called the cumulative sequence of changes brought about by invasion ‘ecological imperialism’. 

The Anglo pastoralists who transformed important characteristics of the Esperance landscapes and ecosystems are 

in ecological terms the next invasive human ‘consumer front’. Such fronts had been relentlessly consuming 

                                                
1 E.J. Eyre.  An account of the Manners and Customs of the Aborigines and the state of their relations with Europeans. London, T. 
and W. Boone, 1845, Ch.1.  
2 A. Etter, et.al. ‘Historical patterns and drivers of landscape change in Colombia since 1500: a regionalized spatial approach’, 

Annals of the Association of American Geographers 98, no.1, 2008, 2-23. This paper explores similar themes to this Chapter, 

though it is set in Columbia.  
3  J.S. Roe. ‘Report on an Expedition to the South-Eastward of Perth, in Western Australia, between the months of September 
1848, and February 1849 under the Surveyor- General Mr. John Septimus Roe.’ Journal of the Royal Geographical Society of 
London, XXII, 1849, 1-57. Roe describes grassland patches with plentiful kangaroos; R. Jones. ‘Firestick farming.’ Australian 
Natural History 16, no.7, 1969, 210; S.J. Hallam.  Fire and Hearth- a study of Aboriginal usage and European usurpation in south-
western Australia.  Advocate Press, Melbourne, Victoria, 1979.   
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Western Australian ecosystems since the year of official settlement in 1829.4  In these early days much of the 

biophysical change was achieved both deliberately and unwittingly by introducing a powerful suite of biological co-

invaders and facilitating a sheep based ‘ungulate eruption’ (discussed in detail below) as resources and landscapes 

were manipulated in attempts to recreate the familiar European SES of home.5  Aboriginal people were subjected 

to declining autonomy and self-determination in food production as they were alienated from their country and its 

everyday co-evolved management. The invading pastoralists came from a culture with the ingrained belief that it 

was their right to invade, colonise and transform what they believed to be unowned, wild and dormant lands into 

tamed, civilised and productive landscapes that mirrored those of Europe.6  The existing Aboriginal food systems in 

which people ate a highly biodiverse range of plants and animals, were replaced with Anglo food production 

systems based on a far smaller range of non-indigenous domesticated plants and animals that were culturally 

preferred as food and also gave monetry returns. Though visions were of an overwhelming Europeanised pastoral 

landscape, dotted with fat cattle and sheep, with homes and villages surrounded by European plants, the nature of 

the Esperance bioregion could not be completely removed so persisted in hybrid landscapes.7   

My approach is to first briefly review the period of explorers, who as the ‘scouts’ sent by Anglo/European 

governments were looking for new lands and resources to exploit. Later came the pastoralists wanting to establish 

homelands that could provide them with a place not only to live but also a living. I examine how the pastoralists 

adapted to and changed ecosystems and biodiversity and whether their systems had elements of pre-adaptation 

and similarities with Aboriginal SES.  I also determine whether any success was related to pre-existing cultural 

adaptations such as transhumance, willingness to eat some native foods and presence of positive relationships 

with Aboriginal people despite invasion, including the use of their labour and knowledge such as fire use. Some 

detailed examples are provided for individuals and families, as I examine the ecological consequences of mixing 

Anglo pastoralism, plants and animals and settlement patterns with local ecosystems, Aboriginal people and the 

native mammals and other non-human inhabitants of the Esperance bioregion.  

                                                
4 A.W. Crosby. ‘Ecological Imperialism: The Overseas Migration of Western Europeans as a Biological Phenomenon.’ In D. 
Worster. Editor. The Ends of the Earth: Perspectives on Modern Environmental History. Cambridge University Press, Cambridge, 
UK, 1989, pp.103-117; B.R. Silliman, et.al. ‘Consumer Fronts, Global Change, and Runaway Collapse in Ecosystems.’ Annual 
Review of Ecology, Evolution, and Systematics 44, 2013, 503–38. This concept was introduced in Ch.3. 
5 G. Caughly. ‘Eruption of Ungulate Populations, with Emphasis on Himalayan Thar in New Zealand.’ Ecology 51, no.1, Jan.1970, 
pp. 53-72; D.M. Forsyth and P. Caley. ‘Testing the irruptive paradigm of large-herbivore dynamics.’ Ecology 87, no. 2, 2006. 
Following introduction to new range or release from harvesting, the herbivore population increases to peak abundance, crashes 
to a lower abundance, and then increases to a carrying capacity lower than peak abundance. 
6 T.R. Dunlap. ‘Remaking the Land: The Acclimatization Movement and Anglo Ideas of Nature.’ Journal of World History 8, no. 2, 
1997, 17-18; G. Grey.  Journals of Two Expeditions of Discovery in North-West and Western Australia, during the years 1837, 1838 
and 1839, under the authority of her majesties government, describing many newly discovered important and fertile districts, with 
observations on the moral and physical condition of the Aboriginal inhabitants. Vol.2. T.W. Boone, London, 1841, section - ‘the 
Victoria Range and District. The province of Victoria.’ In this segment, Grey imagines his future vision of a pastoral landscape 
overwhelming Aboriginal lands.  
7  J.M. Powell.  Mirrors of the New World: images and image-makers in the settlement process. Australian National University 
Press, Canberra, ACT, 1978, 76; G. Bolton. Spoils and Spoilers: a history of Australians shaping their environment. 2nd edit. Allen 
and Unwin, Sydney, NSW, 1992, 11-12; T.L. Mitchell. Three expeditions into the interior of eastern Australia Vol.1, London, T. and 
W. Boone, 1838.  Mitchell described a pastoral landscape defined by the image of grazing cattle as does G. Grey, 1841. 
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5.1 Some Drivers and Enablers of Colonization 

The first shipboard explorers who sailed and mapped and named the coast and islands of the Recherche 

Archipelago were the French.  The long period of wars against England had resulted in France losing most colonial 

territories, so there was a push to explore the southern lands with a view to expand scientific knowledge, set up 

trade and perhaps colonisation of the western coast of Australia.8  The subsequent invasion from an ecological 

view point was also by linked to the environmentally unsustainable exploitative systems of Britain and European 

societies. Based on unrestrained economic and population growth, these were outgrowing their ecological limits 

within their own lands, so that by 1788 Great Britain was no longer self–sufficient in food production.9 Most of the 

diet was dominated by cheap nutrient-poor carbohydrates, such as wheat and potatoes, with meat a rare luxury. 

As John Burnett outlined, industrialisation and the burgeoning population meant food self-suffiency was 

impossible for most, with periods of starvation caused by unemployment and poverty, linked to population growth 

and economic cycles and the economic practice of price based exporting of food rather than keeping it to feed the 

countries poor.10  

By the time the British claimed the lands of the Swan River Nyungars in 1829 the practice of taking 

communal lands and concentrating them into individual ownership was historically well established: firstly, in 

Britain itself using the procedures of Enclosure that took place during the 14th to 17th centuries; which had 

contributed to individual families no longer being able live autonomously and self-sufficiently feed themselves; and 

secondly by the earlier colonisation of indigenous lands in other parts of the world.11  As James Blaut has 

proposed, there was a colonial ‘myth of emptiness’ of cultural institutions and of people in these invaded lands, for 

such lands were not overpopulated as much of Europe had become.12  Regions such as the Esperance bioregion 

were regarded as nearly empty of people, therefore settlement by Europeans was not generally assumed to 

displace Aborigines. Widely perceived as wandering nomads - the lowest of races with no sovereignty or claim to 

territory - they were judged to have no concept of private property ownership or productive agricultural practices 

such as cultivation and domesticated animals.  

However, some explorers, including George Grey and later Edward J. Eyre and colonists including 

Governor Stirling and settler Sarah Therese Brooks from Balbinya station near Israelite bay, recognised that 

Aboriginals had forms of inherited land and hunting ownership, along with land management practices and land 

ownership.13  In a letter quoted by Karl Dimer to the Esperance Bay Historical Society, pastoralist Sarah Therese 

                                                
8 Stuer, A.P.L. The French in Australia. Australian National University Press, Canberra, Australia, 1982. 
9 R, Porter. English Society in the Eighteenth Century. Penguin, London, UK, 1990.  
10 A.W. Crosby, 1989, 103-117; J. Burnett. Plenty and Want: A Social History of Food in England from 1815 to the present day.3rd 
Edition. Methuen and Co., London, UK, 1989, 32, 39-41.  
11 S. Fairlie. ‘A short history of enclosure in Britain.’ The Land 7, 2009, 16-31- Before enclosure land was managed (in striking 
parallel to Aboriginal SES) communally with group consensus decisions made by the long-term occupants.  
12  J.M. Blaut. The colonizer's model of the world: Geographical diffusionism and Eurocentric history. Guilford Press, New York 
City, USA, 2012, 15-16. Blaut considered this myth of emptiness a prerequisite for the morality of colonial settlement, allowing 
displacement of indigenous peoples. 
13  E. Favenc.  The history of Australian exploration from 1788 to 1888: compiled from state documents, private papers, and the 
most authentic sources of information. Issued under the auspices of the governments of the Australian colonies. Turner and 
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Brooks writing in the 1890’s,  described how one of the big problems they had early on were Aboriginal people 

eating the sheep. She believed her family was falsely enticed from Victoria by the Western Australian colonial 

government to take up land that belonged to the local Aboriginal people, ‘what the government was doing was 

giving away something that didn’t belong to them. They forgot old Noah and Friday [aboriginal men] that owned 

that land.’14  

Without markers of ‘civilization’ such as buildings and ruins, or obvious evidence of soil cultivation and 

with no land titles recognized by British law the land was terra nullius.15 Under British law the Crown became the 

owner, and the colonial administration could grant, sell or lease it to settlers.16  This was earlier reflected in North 

America, where as Dennis Blanton explains, early British colonisation was further validated by the belief in divine 

right and even an obligation by Englishmen to bring the wilds of the New World into production by imposing a 

English/European model of agriculture upon the environment.17   

By the time colonisation was taking place in Western Australia British society was further justifying the 

seizure of indigenous lands with Stage Theory. 18  Stage theory asserted the superiority of one society over another 

in temporal terms with an underlying belief in racial hierarchy and social progress, such that humanity evolved 

through a natural sequence of progressive development, from primitive hunter gatherers, to herders, to the 

agrarian cultures of Europe and civilisation. ‘Savages’ such as the Australian Aborigines remained in the hunting 

stage, because their societies had not been subjected to pressures such as overgrown population or inadequate 

lands over which to range, or because their environment offered no suitable animals and plants for domestication 

and were doomed in the face of a superior culture and race.19 Using ecological principles this interpretation can be 

turned on its head, as the reasons for European diasporas can be interpreted as largely driven by their 

unsustainable cultural practices -  overexploitation, economic growth reliant upon consumerism and population 

growth – which  forced an endless need to expand territory. These indigenous lands were resource abundant 

because contrastingly they were being run sustainably by the indigenous inhabitants who were far ahead in their 

                                                
Henderson, Sydney, NSW, 1888, 42-43. Ernest Favenc – Queensland explorer who wrote under pseudonym ‘Dramingo’- 
dismissed Aborigines as a ‘few wandering savages’; Grey, 1841, 264-298; E.J. Eyre, Journals of expeditions into Central Australia, 
and overland from Adelaide to King George’s Sound, in the years 1840-1; … including - An account of the manners and customs 
of the aborigines and the state of their relations with Europeans.  T. and W. Boone. 2V., London, 1845, 11, 249. Numerous 
references to Aboriginal land ownership. 
14 EMA 3991. K. Dimer. Karl Dimer- Pastoralist: Station Life from the Turn of the Century. Transcribed from speech to Esperance 
Historical Society 1973, 4. 
15 Blaut, 2012, 16; K. Frawley. ‘Evolving Visions: environmental management and nature conservation in Australia.’ In S. Dovers, 
Editor. Australian Environmental History: Essays and Cases. Oxford University Press, Oxford, UK, 1994, 58; A.A. Hunter. ‘A 
Different Kind of Subject; Colonial law in Aboriginal – European Relations in Nineteenth Century Western Australia 1829- 61.’  
Journal of Legal History 14, 2012,160 -164.  
16 Hunter, 2012, 160-164.  
17  D.B. Blanton.  ‘The weather is fine, wish you were here, because I’m the last one alive: “learning” the environment in the 
English New World colonies.’  In M. Rockman and J. Steele. Editors. Colonization of Unfamiliar Landscapes: The archaeology of 
adaptation. Psychology Press, London, UK, 2003, 191.  
18 R. McGregor and American Council of Learned Societies. Imagined destinies Aboriginal Australians and the doomed race theory, 
1880-1939.  Melbourne University Press, Melbourne, Victoria, 1997. Summary of Stage Theory.   
19 McGregor and American Council of Learned Societies, 1997, 2-3,19-23. 
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cultural understanding of sustainability, such that the resources seized and so rapidly exploited had been fostered 

for generations.  

The common Anglo attitude to native animals and plants when invading indigenous lands was extractivist 

and shaped by the belief that their own familiar farm animals, plants and wildlife were superior for food, 

civilisation, making money and as a landscape presence.20  The development of the theory of Evolution by Natural 

Selection by Charles Darwin and Alfred R. Wallace in the mid-19th century, reinforced these beliefs.21 Like 

Aborigines and their culture, Australian marsupials were believed to be primitive predecessors of modern placental 

mammals and also doomed as the more advanced domestic and introduced mammals were established.22 

Research by Keely Boom et.al. also found that macropods (kangaroos and wallabies) were perceived as serious 

competitors to livestock and so as declared vermin, policies for their extermination were enacted by the 1880’s in 

all states in Eastern Australia for their destruction.23 In Western Australia extermination was not so vehement and 

various Game acts were enacted in the 1890’s to protect a selection of species.24 However, in general marsupials 

only had value to the colonists if they could be turned into money and at times their exploitation supported the 

establishment of pastoralism.25  The abilities of native animals such as kangaroos and emus, to survive and prosper 

on native grasses and shrublands with little water where settler livestock could not, was never seen as an 

opportunity (and still isn’t), or as examples from which to learn new types of grazing systems. It was believed that 

Aboriginal people had no role in managing them other than to hunt them when the need arose.  

Dale Kerwin’s research about the network of Aboriginal paths and routes that covered Australia before 

invasion, showed that Europeans co-opted many of these paths. He  stresses that one of the most fundamental 

mechanisms in claiming ownership of country and imposing European SES was to rename it with culturally relevant 

Anglo/European derived names.26 For example in the Esperance bioregion, the Ngadju peak ‘Barning-gunya’ 

became Mt. Ragged, in the 1890’s it was known as Mt. Rugged, the Nyungar peak ‘Mandooboornup’  became 

Frenchmans Peak in Cape Le Grand and Kepa Kurl became Esperance Bay.27 The explorers started this process in 

the Esperance bioregion when the official early surveyors /explorers such as Roe and the Forrest’s named 

                                                
20 Wilk, 2004, 285-286; S. White. ‘British colonialism, Australian nationalism and the law: Hierarchies of wild animal protection.’ 
Monash University Law Review 39, 2012, 452.  
21 C. Darwin and A.R. Wallace. ‘On the Variation of Organic Beings in a State of Nature; on the Natural means of Selection; on the 
Comparison of Domestic races and True Species.’ In C. Darwin. Work on Species. London, Unpublished, 1858. 
22 E.H. Haeckel. On our present knowledge of the origin of man. Publisher Unknown, 1899.  Haeckel drew phylogenetic ‘trees of 
life’ that displayed his Darwinian theories, ‘man’ was the pinnacle and marsupials were primitive ancestors. This belief still 
persisted in 1970’s -80’s Biology at UWA. Zoology lectures described Marsupials as primitive mammals only surviving because of 
Australia’s isolation and absence of placental mammal competitors;  
23 K. Boom, et.al.’ 'Pest' and resource: a legal history of Australia's kangaroos.’ Animal Studies Journal 1, no. 1, 2012, 17-40. 
24 ‘Preservation of Native Game.’ Western Mail, 18 June 1892,38. 
25 White, 2012, 452. Early economic expansion of Western Australia and other colonies, depended on extraction of natural 
resources and ‘direct appropriation of the products of nature ‘, to turn into money. 
26 D. Kerwin. Aboriginal Dreaming Paths and Trading Routes: The Colonisation of the Australian Economic Landscape. Sussex 
Academic Press, Sussex, WA, 2012 
27 Castletown Primary School Kepa-Kurl Dreaming. A PALS Reconciliation Project, Esperance, WA, 2008; J.P. Brooks. ‘Natural 
Features of Israelite Bay.’ The Proceedings of the Australasian Association for the Advancement of Science, Geography Section. 
Melbourne, Victoria, 1894.  
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landscape features in Anglo terms as part of the process of laying claim to and recognising the landscapes within 

an Anglo social context.  Pastoralist Andrew Dempster noted the Aboriginal names for some of the more 

noticeable landmarks: Fitzgerald Peak -Carrojanup, Elenora Peak- Guaragup, and the Dundas range-Woggleinup.  

Many of the original Nyungar Aboriginal or derived names ending in ‘up’ (place of) have been retained throughout 

the district.28 In the eastern bioregion the pastoralists’ Henry and Topsy Dimer and others such as the Brooks 

family, relied heavily on Aboriginal skills and input to run their properties and livestock. They displayed a marked 

closeness and respect for Aboriginal culture and people compared to other settlers, such as the Dempster’s, which 

is reflected in the retention of Aboriginal place names and the naming their stations, Nanambinia station (Dimers) 

and Balbinya station (Brooks) with Aboriginal language derived names.29   

Domesticated animals provided a way to familiarize the landscape beyond the already present Aboriginal 

landscape pathways. In 2005, environmental social research conducted by Nicholas Gill, found that pastoralism 

was a proven method of establishing land ownership with domesticated animals. This was a fundamental 

component of efforts to civilize wild and untamed lands not only physically and economically, but also emotionally 

with myths of shared heritage, culture and economy.30  The familiar animals could mediate, then eliminate the 

foreignness of the landscape as they made the land their own by establishing tracks and trails between food and 

water places of importance and forming the familiar patterns of animal occupation understood by the settlers. In 

New Zealand Herbert Guthrie-Smith described the way in which sheep are agents of landscape cartography:  ‘it is 

they who have surveyed … and mapped the station[s], remodelling the run [station] to suit their peculiar 

requirements.’31 In much of Australia, including  the Esperance bioregion,  sheep have been deterministic agents 

deciding where to consistently travel, and they mediated the colonists’ relationships to the land, determining the 

walking paths followed during mustering or simply moving about the country. In the early 2000’s, Michelle 

Dominy’s New Zealand agri- social research also found that sheep create an animal landscape that reflects their 

daily lives. Cattle, with their size and bulk, can be particularly good as initial landscape mappers in dense and thick 

bush, as they go about creating tracks through impenetrable thickets allowing access by people, sheep and horses 

as well as predators of small native mammals that rely on dense bush for shelter and protection.32  

                                                
28 Dempster, A. ‘Journal of on a Trip North of Esperance Bay, 1865.’ The Perth Gazette and W. A. Times, November 10, 1865; 
‘Noongar Town Names and their Meanings.’ http://www.det.wa.edu.au/aboriginaleducation/  
29 K. Dimer. Elsewhere Fine. Bunbury, W.A., South West Printing and Publishing Co. Ltd., Bunbury, WA, 1989. The names of 
places described in his book are mainly of Aboriginal origin.  
30 N. Gill. ‘Life and death in Australian ‘heartlands’: pastoralism, ecology and rethinking the outback.’ Journal of Rural Studies 
21, no.1, 2005, 39-53. 
31  H. Guthrie-Smith. Tutira: The story of a New Zealand sheep station. University of Washington Press, Seattle. 1999[1921] in 
M.D. Dominy. ‘Hearing grass, thinking grass.’ In D. Trigger and G. Griffiths. Editors. Disputed Territories- Land, Culture and 
Identity in Settler Societies. Hong Kong University Press, Hong Kong, 2003. 
32 Favenc,1888, 29; Guthrie-Smith, 1999[1921]. In Dominy, 2003, 65. Sheep farmers in New Zealand identify place as occupied 
by their sheep; N. Chalmer and P. Chalmer, pers. obs. of cattle on Coronet Hill farm, 1996 -2015; A.R.E. Sinclair. ‘The Role of 
Mammals as Ecosystem Landscapers.’  ALCES  39, 2003, 161-176; T. Flannery. Quarterly Essay 9 Beautiful Lies: Population and 
Environment in Australia. Black Inc., 2003 9, 19-20. The removal of sheltering vegetation exposes small mammals to predation.  

http://www.det.wa.edu.au/aboriginaleducation/
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Historical work carried out by Douglas Markey in 1986, found that the initial settlers of the Swan river 

colony of 1829 did not set out to become pastoralists. They were hoping for a return to the pre-industrial SES of 

England before the enclosures saw sheep grazing pastures replace small mixed farms and dominate rural Britain. A 

societal rebirth was anticipated, founded on small self-sufficient farmers who would produce crops such as wheat 

for bread, also fruit, vegetables and meat from domestic animals, with surplus sold to the non-farmers in the 

colony.  This is reflected in the schedules submitted to the colonial government, with most initial land grants 

secured not to grow wool as in the eastern colonies, but by those wanting to grow mostly wheat crops.33  

However, by the time settlement of the Esperance bioregion started in 1864, pastoralism rather than farming was 

recognised as the most assured method of colonizing remote regions in Western Australia. By then it was 

understood that agriculturally-infertile soils were the norm and much larger areas were needed to ensure access 

to the pockets of fertility that did exist. After one or two crops fertility was depleted and as farmers were unable to 

manure large areas, new land needed to be continuously found.34   

Population growth, as confirmed by K. McQuillan, was also  a factor in invasive spread.35 John Caldwell 

and Lada Ruzicka have found that with women marrying early, the actual and perceived abundance of resources 

and the lower food costs associated with raising children, large families were the norm in Australian settler 

societies in the 19th century.36 In contrast, population growth in England at the time was undergoing a dramatic 

and desired fertility decline, helped by the smaller family size implicitly acceptable to the extant societal, cultural, 

religious and social regimes. Political policies reflecting the desired small family size followed this social ideal 

(eliminating family allowances was one).37 On Australian farms large families were viewed positively as they 

provided an important labour source. Subsequently settler family properties often became too small to 

accommodate all the sons wanting to farm and the pattern of invasion and annexation of Aboriginal lands 

continued as colonial sons such as the Dempster brothers, searched for and found new frontiers to invade and 

take over.38  

 

                                                
33 D.C. Markey. On the Edge of Empire: Foodways in Western Australia, 1829-1979. PhD Thesis, The Pennsylvania State University, 
1986, 17, 159- 161, 172-174. 
34  Markey, 1986, 165 -169. In 1832 the colony wheat yields were 23 bushels/ acre, but by 1835 had dropped to 12 bushels 
under similar climatic conditions; L.J.H. Teakle.  ‘The Soils of the Esperance Plains.’ Journal of Agriculture, W.A., Dec. 1936, 444 -
461 - confirms the patchiness of fertile soils in the Esperance bioregion; K. Johnson. ‘Creating Place and Landscape.’ In S. 
Dovers, 1994, 44; S.D. Hopper. ‘OCBIL theory: towards an integrated understanding of the evolution, ecology and conservation 
of biodiversity on old, climatically buffered, infertile landscapes.’ Plant Soil 322, 2009, 49–86. Hopper describes the patchiness 
of soil fertility in Western Australia.     
35 K. McQuillan. ‘When does religion influence fertility?’ Population and Development Review 30, no. 1, 2004, 25-56. Considers 
evidence for Islam, Christianity and Judaism pro-population growth teachings, such that large families meant fidelity to religious 
teaching.   
36 J.C. Caldwell and L.T. Ruzicka. ‘The Australian Fertility Transition: An Analysis.’ Population and Development Review 4, no.1, 
March 1978, 81-103; Silliman et.al., 2013. Population growth in resource rich new territories is typical of invasive species. 
37 W.C. Robinson. ‘Population Policy in Early Victorian England.’ European Journal of Population, no.18, 2002, 153-155. Fertility 
in England was undergoing a dramatic and desired decline.  
38 R. Erickson.  The Dempsters.  University of Western Australia Press, Nedlands, WA, 1978. Erickson relates the need to seek 
new lands initiating exploration by the Dempster sons.   
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5.1.1 Discovery - ships and explorers   

The first recorded European sighting of the Esperance bioregion in 1627 was from the Dutch ship Gulden Zeepaard 

(Golden Seahorse) captained by Francois Thijssen, with Pieter Nuyts, Councillor of the Indies on board. Nuyts and 

Thijssen charted approximately 1800 km of the south coast from Cape Leeuwin to present day Ceduna, allowing a 

remarkably accurate chart to be later drawn by Hessel Gerritz, chief cartographer for the Dutch East India 

Company. The chart included many of the islands off the coast of Esperance that form the archipelago that would 

later be named by the French as the Archipelago of the Recherche.39 The local Munji (Nyungar Aboriginal name) or 

Christmas tree, Nuytsia floribunda, was later named after Pieter Nuyts, and the area became known to Europeans 

as the Land of Nuyts.40 

In 1791 a brief visit to the Esperance Coast was made by Captain George Vancouver in the Discovery. This 

visit was followed in 1792 by Rear Admiral Bruny D’Entrecasteaux, who captained the ship La Recherche 

(Research). Her sister ship L’ Espérance (Hope), included the botanist Jacques-Julien de Labilliardière, who later 

wrote an account of the voyage, and the doctor/botanist Charles Riche. His account of experiences when lost near 

what is now called Pink Lake, provide important insights into attitudes regarding pre-European landscapes and 

Aboriginal SES.41 These were probably the first Europeans to walk upon this part of Australia, firstly at Observatory 

island and then on the mainland near Pink Lake. They were probably also the first Europeans to kill and eat the 

wildlife of the Recherche Archipelago, as Labilliardière describes eating, ‘swans [Cape Barren geese] …a number of 

seals.’42 Attitudes to wildlife were purely functional, as Labilliardière described further occasions when seals, 

geese, penguins and birds were killed, often just because they could be, and providing supporting evidence for 

Martyn Murray’s theory of humans as predators with a propensity for overkill.43  In Labilliardière’s opinion the land 

appeared sterile and useless for agriculture, obliging the local people to be reliant upon produce of the sea. These 

sorts of observations led to a false belief in France that the unusual people of the region could survive on salty 

water and eat plants considered inedible by anyone else. This contributed to the French dismissal of the region as 

having no agricultural potential. 

Mathew Flinders, under contract to the British Admiralty to map the coastline of Australia, arrived in 1802 

aboard the Investigator. When a severe storm blew up in the Recherche Archipelago the expedition managed to 

                                                
39 C. Halls. ‘The voyage of the Golden Zeepaard.’ Proceedings of the Royal Geographic Society of Australasia, SA Branch 72, 
1971, pp. 19-32. 
40  R.D. Barrett. 1606 to 1803: Early Sea Exploration. Macmillan Education AU, Melbourne, Victoria, 2009. 
41   E. Duyker and M. Duyker.  Bruny d’Entrecasteaux: voyage to Australia and the Pacific, 1791-1793.  Melbourne University press, 
Melbourne, Victoria, 2001; J.J. Labilliadiere. Voyage in Search of La Perouse. Performed by Order of the Constituent Assembly 
During the Years 1791, 1792, 1793 and 1794. Vol.1 and 2. Translated for John Stockdale, Piccadilly, London, 1800; M. De Rossel. 
Editor, The Voyage of D’Entrecasteaux.  The Imperial Press, London, 1808. 
42 La Billiardiere, 1800, in L. Marchant.  France Australe. Artlook Books, Perth, WA, 1982, 5-7.  Extractivists like sealers and whalers 
followed closely behind or were even first.  
43 M. Murray. ‘Overkill and Sustainable Use’, Science 299, 2003, 1851. Four triggers are commonly associated with 
unsustainable hunting: occurrence of naïve prey, vulnerable animals, new technology and trade. 
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find shelter in a small sandy bay, which Flinders named Lucky Bay, shown in Figure 5.0.44  Though finding the 

remains of campfires here he reported a lack of ‘Indians’. A scientific expedition went ashore on the mainland and 

found fruits of the Macrozamia which were eaten by ‘A party of the gentlemen … the fruit of which caused the 

same deleterious effects [as they had done] on board [Captain Cook’s] Endeavour’.45  Like the French, Flinders 

found little that suggested the region as a place for future agricultural development or settlement. There were 

plants for botanists, ‘but to the herdsman and cultivator it promised nothing: not a blade of grass, nor a square 

yard of soil from which the seed delivered to it could be expected back.’46  

Flinders and his team gastronomically sampled much of the wildlife including geese, seals and rock 

wallabies. On Mondrain island, Lieutenant Fowler and Mr. Thistle (the expedition’s botanist) procured seals of a 

reddish fur and a few small kangaroos (these would have been rock wallabies, Petrogale lateralis hacketti).  They 

also furthered their destructive mark by setting fire to the island, the first humans to do so since sea levels rose 

and Mondrain was isolated from the mainland 11- 8 000 years BP.  

 

 

Figure 5.0: ‘A Bay on the South Coast of New Holland’ - an early 19th century painting by William Westall loosely based on his 

sketches from 1802 showing the Investigator at anchor in Lucky Bay.47 

                                                
44 M. Flinders.  A Voyage to Terra Australis: Undertaken for the Purpose of Completing the Discovery of that Vast Country, and 
Prosecuted in the Years 1801, 1802, and 1803, in His Majesty's Ship the Investigator. G. and W. Nicol, London, 1814.  
45  M. Flinders, 1802. In T. Flannery. Editor. Terra Australis: Mathew Flinders’ Great Adventures in the Circumnavigation of 
Australia. The Text publishing Company, Melbourne, Victoria, 2000, 63 
46  Flinders, 1802. In Flannery, 2000, 64. 
47 Image Courtesy Ministry of Defence Art Collection, Nicholas Kleinig Senior Development Officer, Shire of Esperance. 
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 Figure 5.0 illustrates the appearance of Lucky Bay, now in the Cape Le Grand National Park east of 

Esperance, according to William Westall illustrator for the Investigator. It should be noted that the painting 

indicates a grassier and less bush covered landscape than today as reported later by John Septimus Roe and the 

Forrest brothers.48  

After these incursions, there may have been short unreported visits by other vessels. Following hot on the 

heels of these first European explorers, were sealers and whalers who at the ocean/land perimeters stayed to 

plunder the naïve and unexploited seals and whales. They were Richard Wilk’s specialist extractivists who were 

often the first Europeans to access lands of Indigenous peoples, commonly to the great detriment of the latter.49  

As he explains, extractive methods had long been used by Europeans in appropriating the products of nature 

through fishing, logging, mining, and intensive gathering. These activities involved mobile male groups who formed 

a specialized extractive workforce that deployed in an expanding front over larger and more distant parts of the 

European frontier pre-colonisation. They also represented the ecological concept discussed by Brian Silliman et.al. 

of consumer fronts, defined as a very highly concentrated abundance of mobile grazers or predators (including 

humans) that locally overwhelms the carrying and/or renewal capacity of plant and prey populations in ‘bands 

along the edges of resources.’ They then move in waves that cause large scale ecosystem degradation and regime 

shifts. In addition Richard Shine describes how in animal species there are often morphological and behavioural 

traits in the front wave of invaders that amplify their invasive abilities.50 As predicted by this concept the 

exclusively male sealers and whalers displayed a more flexible approach to what they ate and how they lived than 

the societies from whence they came.51 They often consumed the local species as well as exploiting them for 

money and all along Australia’s southern coast, sea mammal populations collapsed through overhunting. 

Aboriginal women were also kidnapped as slaves for sex and work. In 1842 W.N. Clarke, in a letter to the Editor 

gives insights into how sealers on the south coast were impacting local Aboriginal tribes as they forcibly removed 

women: 

They frequently made inroads into the territory of the aborigines, and endeavored to carry off the 

women, which infringement on their natural rights roused the natives to fury, and several collisions 

                                                
48 Roe, 1848, 27th -28th November; J. Forrest. ‘Last Day in Esperance Bay…’ extracts from Explorations in Australia, Cambridge 
University Press, Cambridge, 1875; A. Forrest. ‘Journal of an Expedition to explore the Interior eastward of the settled districts, 
and beyond Hampton Plains.’ The Inquirer and Commercial News (Perth, WA: 1855 - 1901), Wednesday 27 December 1871, 3.  
49 R. Wilk. ‘The Extractive Economy: An Early Phase of the Globalisation of Diet.’ Review (Fernand Braudel Center) 27, no. 4, The 
Environment and World History, Research Foundation of SUNY, 2004, 285-306. Entrepreneurs often employed extractivists as 
gangs of workers who could reap quick wealth, but subject to the whims of the market economy could be left destitute.  
50 Silliman, et.al., 2013, 503–38. R. Shine. ‘Invasive species as drivers of evolutionary change: cane toads in tropical Australia.’ 
Evolutionary Applications 5, no.2, 2012, 110 -116. There is growing evidence of dispersal traits accumulating at expanding range 
edges.    
51 M. Wolf and F.J. Weissing. ‘Animal personalities: consequences for ecology and evolution.’ TREE 7, no. 8, August 2012, 452- 
461. Personality influences various behaviours such as exploration. To my knowledge there is little research on human 
personality types that influence a proclivity for exploration and invasion.   
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between the blacks and whites took place. Even now, in talking of these marauders, the natives describe 

them with symptoms of loathing and innate hatred.52  

The loss of women as mothers and as managers of small mammals and plant food resources, along with their 

social and cultural roles, would have been distressing and demoralizing to Aboriginal tribes. The sealers and 

whalers also impacted mainland ecosystems as they hunted (and from Aboriginal viewpoints stole) kangaroos. 

Clarke explained that during the winter months when sealing was suspended, kangaroo hunting became an 

important activity for the sealers around the various bays ‘[to] …supply the crews of American and French whaling 

ships with fresh meat, for which they receive biscuit, flour, and salt pork in exchange.’53  By 1846 Leslie Marchant 

maintains there were about 260 American whaler and seal ships operating along Australia’s southern coast. 

Supplying meat to the crews is likely to have had a large negative impact on the coastal kangaroo and wallaby 

populations and hence the coastal Aboriginal tribes who relied upon them.  

  In 1841 Edward John Eyre and Wylie, a Nyungar from Albany, were the first officially supported explorers 

to traverse the coast of the Esperance bioregion mainland. Their encounter with a whaling ship provides the first 

recorded description of Anglo food being grown here. Eyre was unusual among explorers as he respected 

indigenous foods and was prepared to eat them when available. However, attempting the journey during summer 

with Wylie, who was outside his familiar food territories, made finding food very difficult.54 Eventually they came 

upon a small bay where the French Whaler Mississippi was at anchor (later named Rossiter Bay by Eyre). Captain 

Rossiter and his crew fed them until they recovered then gave them supplies with which to carry on to Albany. 

Eyre described how Rossiter and his crew were cultivating vegetables and keeping livestock to ensure a regularity 

of food supply during their periods of habitation, probably the first Anglo people to do so in the region:  

June 3 … I accompanied the Captain to see a garden made by the sailors, in which peas and potatoes had 

already been planted, and appeared to be growing well. A rich piece of land had been selected on a slope, 

bordering upon a salt water creek … After dinner I went with the Captain to visit an island near, upon 

which he kept his livestock, such as pigs, sheep, and tortoises; the two latter had been procured from the 

west side of the island of Madagascar; the sheep were strange looking animals, more like goats than 

sheep, of all colours, and with fat tails, like the Cape sheep.55  

Patrick Armstrong relates how whalers and sealers introduced mammals such as goats (Capra hircus) and rabbits 

(Oryctolagus cuniculus) to islands as a means of ensuring long term food security in the regions they exploited.  

According to naturalist Vincent Serventy, rabbits have been on Goose Island in the Recherche Archipelago since at 

least 1889, probably released by the sealers who were based on nearby Mondrain Island.56 Goats are found on Cull 

                                                
52  W.N. Clarke. ‘Remarks Respecting the Islands on the Coast of S. W. Australia.’ The Perth Gazette and Western Australian Journal 
(Western Australia, 1833 - 1847), October 8 1842, 3.  
53  Clarke, 1842, October 8th, 3 
54  Eyre, 1845, Vol.2, Ch.2. 
55 Eyre, 1845, June 3rd – 5th, Ch.4.  
56 P. Armstrong. ‘Rabbits (Oryctolagus cuniculus) on islands: a case-study of successful colonization.’ Journal of Biogeography, 
1982, 353-362; V.N. Serventy. ‘The Archipelago of the Recherche, Part 4. Mammals.’ Australian Geographic Society Report no. 
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Island; it is not known who introduced them, but as they very susceptible to trace element deficiencies their 

continued healthy presence reflects the good soil nutrient levels that had attracted early pastoralists to graze their 

sheep on accessible Recherche islands.    

In 1848-9 the first surveyor general of Western Australia, John Septimus Roe, embarked on an 1800-mile 

(about 2897 km) expedition to search for new grazing lands and coal seams along the south coast. He officially 

named many landscape features using Anglo names and mapped the regions through which he passed, as shown 

in Figure 5.2. Though little commercial coal was discovered, and no vast plains of grass found, Roe found abundant 

water with fresh water or only slightly brackish swamps, many springs and river pools. The landscape pattern he 

recorded had patches of Yeit (yate, Eucalyptus cornuta, which typically grows in mallee type soils and fertile 

wetlands), and casuarina (probably Allocasuarina huegeliana which grows in the better soils and moister 

microclimates around granite). Along the coast from Point Malcolm west to Esperance Bay there were grassy areas 

abounding with kangaroos and emus.57 Roe noted that ‘much good and available country, both arable and 

pastoral, has been seen in patches adapted to limited operations.’58  The coastal lands appeared closely settled 

with Aborigines. Smoke from native fires and frequent native huts occurred together with numerous kangaroos 

and emus. An outstanding landmark, where Eyre had found abundant water and grass, he named Mt. Merivale.59 

As described in detail in Chapter 4, the grasslands noted by Roe were created, enhanced and managed by 

Aboriginal burning practices for kangaroos, wallabies, emus and other grassland species. He seemed unaware of 

this connection.60 

In 1870 and 1871 Western Australia’s Governor Weld supported another two expeditions to review the 

economic and pastoral potential of the Esperance bioregion and to also find an overland route to South Australia. 

The first, led by John Forrest in 1870, followed Eyre’s route.  The second, led by Alexander Forrest in 1871, 

followed a similar route to Roe. Like Eyre and Roe, the Forrest brothers described grasslands both large and small 

scattered amongst shrublands and treed areas. Even though since 1864 large tracts of land in this region had been 

subjected to Anglo pastoralism, the described scenes of grass abundance were remarkably like those observed by 

Roe thirty years earlier, suggesting that (foreshadowing the pastoral story to come) sheep numbers had not yet 

erupted to damaging numbers.61  

A later survey reported in 1896 by E.S. Brockman examined the Esperance bioregion for its agricultural 

potential after more than 40 years of pastoralism. It supports the picture of a mosaic of landscape vegetation types 

described by the earlier surveys. Brockman reported that though there were large areas of poor soils and 

vegetation in the sandplain, soils improved in the mallee and to the north to Norseman, where there were patches 

                                                
1, 1953.  
57 Mary Hoggart, farmer and botanist, interviewed by Nicole Chalmer, Condingup, 10/11/2014, 15/08/2016.  
58  Roe, 1848, 3. 
59  Roe, 1848, 27th -28th November 
60  T. Griffiths. ‘How many trees make a forest? Cultural debates about vegetation change in Australia.’ Australian Journal of 
Botany 50, no. 4, 2002, 375-389. The denial of Aborigines as landscape managers was a feature throughout Australia. 
61 Forrest, 1875; Forrest, Wednesday 27 December 1871, 3.   
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of good country growing grass on the edge of mallee country and along the small river valleys running to the coast 

from the mallee. 

For instance, there was about 300 acres (121ha) of fertile grassland along Myrup creek and around 4000 acres 

(1618ha) near Munglinup. His report would reflect Government ideology at this time for yeoman farms to replace 

pastoralism in the Esperance bioregion.62 

 

 

Figure 5.1: Map to illustrate the exploratory Route of the Expedition under Surveyor General Roe, from Perth to Russell 

range.63 

                                                
62 E.S. Brockman, In L. Lindley-Cowan.  Editor. The West Australian Settler’s Guide and Farmer’s Handbook. Chapter VIII. E.S. 
Wigg & Son, Perth, WA, 1897,149. 
63 Roe, 1849, 1. 
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5.2 How many mouths captured Eden  

Pastoral nomadism based on human and animal mobility, is considered by Alireza Koocheki and Stephen 

Gleissman to be a comparatively sustainable way to manage resources and land in arid areas. They reiterate that it 

can be a functional agro-ecological response to the harsh environmental conditions.64 In this section I explore to 

what extent the first European colonists in the Esperance bioregion developed this type of agroecosystem, 

whether Aboriginal people may have played a part, and how it was managed. 

Explorers of the Esperance bioregion, as agents of colonial development, had an underlying presumption 

that civilized men had the right and duty to find and transform ‘idle’ land into productive remunerative land, for 

individual economic benefit and also for the economic benefit of Western Australia and the British empire.65 Eyre 

was one of the few who recognized the land’s prior occupation by Aboriginal people and was concerned about 

land alienation, displacement and impacts of European herbivores that inevitably followed European invasion.66 

This livestock and human impact was replicated throughout Australia as colonists took over the ‘pre-prepared’ 

grazing lands of Aboriginal eco-farmers. Sir Thomas Mitchell who visited the Bogan river valley in NSW in 1835, 

then revisited in 1845, expressed dismay at the impacts of introduced livestock during the intervening years. The 

once beautiful springs were trampled, the surrounding wetland vegetation destroyed, and the valley eaten bare so 

that hardly a blade of the once verdant grasses was to be seen.67  Unfortunately such observations did little to cast 

doubt on the general belief that the introduction of settler trees, other plants and livestock along with the action 

of their hooves greatly improved the productivity and appearance of Australia. Queensland explorer and writer 

Ernest Favenc firmly believed this when in 1888, he described the how the touch of colonisation appeared ‘to 

electrify the soil’:    

Imported animals, trees, and plants lived and flourished among the dingy forests, which barely yielded 

food enough for a few wandering savages. ... [until] the sure, if gradual change wrought by stocking. 

Under the ceaseless tread of myriad hoofs, the loose, open soil was to become firm and hard, whilst fresh 

growths of herb and grass followed the footsteps of the invading herds. 68 

Consistent trampling and pressure upon soil can be caused by any overstocked animal, whether ungulate, 

macropod or human, and will destroy its structure. Rangeland ecologist P.B. Mitchell asserts that the ‘common 

sense’ truism (folklore) of hard hooves as the primary cause of soil compaction and therefore land degradation in 

                                                
64 A. Koocheki, and S. R. Gliessman. ‘Pastoral nomadism, a sustainable system for grazing land management in arid areas.’ Journal 
of Sustainable Agriculture 25, no. 4, 2005, 113-131 
65 G.H. Burvill. ‘The First Sixty Years, 1829-1889.’ In G.H. Burvill. Editor. Agriculture in Western Australia: 150 Years of Development 
and Achievement 1829-1979. University of Western Australia Press, Nedlands, WA, 1979. 
66 Eyre,1845, Vol.2, 171,11,299. 
67  T.L. Mitchell, (1848, 14) quoted in P.B. Mitchell. ‘Historical Perspectives on Some Vegetation and Soil Changes in Semi-Arid 

New South Wales.’ Vegetatio 91, no. 1/2, Vegetation and Climate Interactions in Semi-Arid Regions, Jan. 31, 1991, 174. 
68 Favenc, 1888, 29, 42-43. This interesting account is another version of ‘rain follows the plough’ except here abundance and 
productivity follows the hoof.  
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semi-arid Australia has been arrived at with very little empirical evidence to support it.69 This focus on ‘hooves’ has 

meant not enough attention being given to potentially more important factors such as human management 

behaviours, the impact of stocking rates, preferential grazing and animal behaviour in landscapes.  

In her research about the introduction of sheep pastoralism into Mexico, Elinor Melville found that it 

enabled Spanish conquest of indigenous populations through alienation of their lands and destruction of their food 

production ecosystems with huge sheep flocks.70 The British form of managed pastoralism in Australia was an 

equivalent colonizing template for invasion of Indigenous lands with large numbers of domesticated herbivores. 

When a species (this can include humans) invades or irrupts into a new range, with unlimited food and lack of 

predators, an eruption can occur. This means the population increases to peak abundance, crashes and then 

reaches a carrying capacity lower than its peak because resources have been overexploited, and ecosystems 

damaged. In 1970, ecologist Graeme Caughly referred to this paradigm when related to increasing ungulate 

herbivores, such as sheep, as an ‘Ungulate Eruption.’ Eruptions are not necessarily accompanied by an irruption, 

which refers to expansions of range, but this can occur at the same time.71  Sheep ‘swarms’ could rapidly transform 

the landscape and degrade Aboriginal SES, as they grazed, trampled, dug up roots and seeds and introduced and 

spread the seeds of European grasses and other plants carried in their wool and dung.72 They were also a form of 

capital that produced the income that allowed a cycle of colonizing enterprises, by producing wool as a cash paying 

export commodity. 

The lands suitable for agriculture around the original Swan River colony became scarce as expanding human 

and animal populations took up all available land grants. In response the colonial government had by the late 

1850’s, developed a policy to increase income and settlement by encouraging the extension of the pastoral 

industry to the far reaches of the Colony. The terms offered were very generous with leases of 20 000 to 100 000 

acres that could be granted to settlers with the first four years rent free.73 Under these terms the Dempster 

brothers took up leases on the south coast. They were the first of a wave of Anglo peoples to invade the Esperance 

bioregion, initiating the replacement of the existing Aboriginal SES with Anglo SES.  

                                                
69 Mitchell, 1991, 175 -179. The primary factors in land degradation were and are the numbers of animals, movement patterns 

and the amount and what they ate, not their hooves; B.A. Hampson et.al. ‘The feral horse foot.Part A: observational study of 

the effect of environment on the morphometrics of the feet of 100 Australian feral horses.’ Australian veterinary journal 91, no. 

1-2, 2013, 14-22. Ungulate hooves are padded and flexible, expanding and contracting as the animal walks.     
70 E.G.K. Melville.  A plague of sheep: environmental consequences of the conquest of Mexico. Cambridge University Press, 
Cambridge, UK, 1997. Melville describes ungulate irruption(eruption) as an ecological phenomenon that contributed to the 
Spanish conquest of Mexico, as primarily sheep ate their way through the native and Indian cultivated vegetation of Mexico, 
causing dramatic environmental change and starvation. 
71 G. Caughly. ‘Comments on natural regulation (what constitutes a real wilderness?).’ Wildlife Society Bulletin 9, 1981a, 232–234. 
Caughly distinguishes between the dynamics of population eruptions and irruptions; D.M. Forsyth and P. Caley. ‘Testing the 
irruptive paradigm of large-herbivore dynamics.’ Ecology 87, no. 2, 2006, 297.  
72  N.Y. Chalmer. ‘A Swarm of Sheep: Colonising the Esperance Bioregion.’ In N. Cushing and J. Frawley. Animals Count: How 
Population Size Matters in Animal-Human Relations. Routledge, London and New York,2018, 56-70.   
J. Drummond, 'Correspondence.' Inquirer (Perth, WA: 1840 - 1855), 27 July 1842, p. 4. European plants rapidly established in 
Western Australia following domestic herbivores, especially sheep. 
73 Ericson, 1978.  
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The Dempsters had a family farm based at Toodyay and with an erupting family of eight children, five of 

them sons, needed more land. So, they became actively engaged in exploration to find new grazing lands. With 

Messrs. Barnard Clarkson, Mr. Corell, Charles Harper and an unnamed Aboriginal man, Andrew and Edward 

Dempster undertook an exploratory trip eastward from Northam in 1861 attempting to find good water and 

grazing land but were unimpressed by this region. Harper believes that it was during this journey that they came to 

appreciate the importance of granite outcrops as a source of water and feed.74 F.A.R. Dempster relates that 

possibly due to the positive descriptions of the Esperance landscape in Roe’s 1848 report, an expedition was 

organised in 1863 to explore the south coast lands.75 The party consisting of Andrew, Edward and William 

Dempster, Mr. Lanarch and Mr. Maxwell, another unnamed Aboriginal man and twelve horses, left from Albany by 

ship to land at Point Malcolm. From there they travelled along the coast to Point Culver before striking inland. 

There were scattered patches of grasslands and many large watered granite outcrops, especially along the coastal 

sandplain as previously noted by Roe, and the region was judged ideal and ready for grazing by sheep and cattle.76   

  By December 1864 and Edward, Charles and Andrew Dempster had leased four runs totalling 304 000 

acres (123 024 ha). They then founded the ‘The Esperance Bay Pastoral Company’ which included land Edward 

Dempster had taken up in 1863, though his lease Number E3 was not approved until 1867. Sheep and cattle were 

overlanded from Toodyay to Esperance following Aboriginal pathways and utilizing water from granite outcrops 

and patches of grassland all the way.77 In 1866 the Dempsters were approved large leases around Esperance Bay 

and in 1867 further land leases were approved - for Edward over 100 000 acres (40 000 ha) at Stokes Inlet, for 

Andrew more than 100 000 acres (40 000 ha) at Esperance and for another brother Lanarch, Middle island. The 

headquarters for Dempster Bros. Pastoral Company was originally based on the fertile soils of the Dalyup river 

(then called the Gage River) at Mainbenup, Location 1378, where a log cabin was built. Some dissatisfaction was 

expressed with this site however as mentioned by Annie Gull in a letter in 1865 to her Aunt Julie Barker: ‘they 

don’t like the place where they first settled and built their log house, so are going to build one twenty miles nearer 

the Sound way [Esperance Bay].’ In 1868 building of the historic Dempster homestead commenced at Esperance 

bay near a headland, now known as Dempster Head. The extent of the Dempster holdings by the 1890’s are shown 

in Figure 5.2, the relocated house in Figure 5.3.78  

 

 

 

                                                
74 L. Brooker. Expedition Eastward from Northam by the Dempster Brothers, Clarkson, Harper and Corell, July- August 1861. 
Hesperian Press, Carlisle, WA, 2006; O.K. Battye. ‘Harper, Charles (1842–1912).’ Australian Dictionary of Biography 4, Melbourne 
University Press, Melbourne, Victoria, 1972. Charles Harper invented the Harper fence where timber posts supported interwoven 
lengths of branches, cheaper than imported wire. 
75 F.A.R. Dempster. Andrew Dempster founder of Esperance and Muresk. F.A.R. Dempster, n.d., 2-3  
76 Roe, 1841, 27th -28th November; Ericson, 1978. 
77 Erickson, 1978, 84-85; Dempster, n.d, 4 
78 Ericson, 1978, 85; Shire of Esperance ‘Municipal Heritage Inventory.’ Draft Edition, for publication 2017.  
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Figure 5.2: The extent of the Dempster Holdings from Lake Gage to north of Rossiter bay by 1890’s.79 

 

 

Figure 5.3: East Location 1 - Dempsters’ Homestead in Esperance Bay - as surveyed by John Forrest in May of 1870.80  

 

The brothers eventually claimed 1.5 million acres (607 290 ha) and without fences the area exploited was 

likely to have been much larger.81 The Dempsters’ main products at Esperance Bay, wool and butter, were 

                                                
79 N. Kleinig. ‘Image Courtesy State Records Office Western Australia.’ In Shire of Esperance Municipal Heritage Inventory. Draft 
Edition, for publication 2017.  
80 N. Kleinig, 2017.   
81 Dempster, n.d., 80.  
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relatively non–perishable and could be stored and survive long distance transport. Each year a schooner was 

chartered to bring in supplies and take the wool clip to market.  A letter from relative Annie Gull, to another, Aunt 

Julia Barker, related that: 

the sheep [were] in capital order. Edward [Dempster] says he never saw finer lambs. [after another 

lambing] … there are about 1500 from the 600 they started with. … Edward says the cattle are doing well, 

plenty of calves. It is so cool down there they can make butter all year round and someone in Albany is to 

take it all from them at the market price.82 

The homestead at Esperance bay was described as having good land for a field, a garden and plenty of water for 

food and water self-sufficiency. Sheep were pastured around Esperance, Stokes Inlet to the west and further west 

at Fanny’s Cove. Some of the islands were also leased and sheep were periodically boated to Middle, Cull and 

Woody Islands. Stock were also overlanded yearly to Fraser Range about 200 km north of Esperance bay to 

prevent coastal disease.83  

 

5.2.1 Pastoralism - Transhumance, Strategic Mobile Shepherding and Fire 

Andrew Dempster saw first signs of coastal sickness in 1865, within one year of arrival, and knew that a change of 

district was needed.84 According to F.A.R. Dempster, Andrew had experience of ‘coastiness’ on the west coast, 

before coming to the Esperance region, and knowing that the only cure was to take stock inland for a period had 

very early on looked for suitable inland grazing to complement the coastal land. The first attempt to find inland 

pastures was in 1864 though it was not until 1865, after a journey north to the Dundas hills, that a satisfactory 

route was found. Though there was plenty of feed the route was dependent upon constructing wells or dams at 

the base of granite outcrops. In 1866, the right type of land was found near the Fraser Range and Southern Hills 

about 240 km north east of Esperance Bay. As Mr. G.P. Stevens explained, ‘he [Andrew Dempster] found a 

remarkable outcrop of hills in a desert of mallee covered by some thirty varieties of grass and edible bush,’ most 

likely grazing lands managed by the Ngadju people for their marsupial herbivores.85 The Dempsters constructed a 

couple of large dams across a gully which provided for permanent water. 

  There were several constraints to overcome before pastoralism could succeed in the Esperance bioregion. 

The lands were visibly already occupied and managed by Aboriginal people; the coastal sandplain soils were not 

conducive to continuous occupation by domestic ruminant herbivores adapted to the more fertile soils of the 

northern hemisphere; Aboriginal people started killing invading stock from early on to become the largest cause of 

stock losses; and Fabaceae (pea family) plants of the genus Gastrolobium that contain sodium fluoroacetate (1080) 

                                                
82 Erickson, 1978, 83-84.  
83 Erickson, 1978; F. Ford. ‘The Country Scene.’ The Countryman, date unknown. 
84 Erickson, 1978, 85  
85 A. Dempster. ‘Journal of A. Dempster on a Trip North of Esperance Bay.’ The Perth Gazette and W. A. Times, November 10, 
1865. Encounters with natives are described, where some were kidnapped to get information about water locations; Dempster, 
n.d.,4; EMA 2066. G.P. Stevens.  ‘Pioneering Fraser Range.’ The Western mail. n.d. This article describes developing the Fraser 
Range lease.   
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were the second biggest cause of livestock deaths.86 Successful pastoralists combined an important aspect of 

Aboriginal SES, mobility, with knowledge acquired elsewhere (transhumance) and shepherding, to develop a 

system of grazing management that effectively exhibited a high level of adaptation to the local conditions. It was 

based on moving sheep flocks from mosaic to mosaic of fertile country along the coast to the inland and back again 

with improved water storage where necessary and avoidance of poison plant country. 

Compared to most northern hemisphere soils, the soils of the south-western Australian coast and the 

Esperance sandplain have low levels of macro-nutrients, especially phosphorous and nitrogen, and micro- 

nutrients including zinc, cobalt, copper and selenium. Native plants and animals who evolved in this environment 

are well adapted to live with these low nutrient soils.87 The settlers’ animals and plants need more of these 

nutrients having evolved in geologically younger high mineral environments in the northern hemisphere.88  When 

Perth and surrounding coastal districts on the west coast of Australia were first settled it was soon anecdotally 

observed that ruminant animals such as cattle and sheep (horses as non-ruminants are less affected) did not thrive 

and needed a period each year on heavier soil and drier inland country to survive.89 So the need to move ruminant 

animals between the inland and coastal regions was recognised as vital for stock health even though the 

underlying causes were not understood.  

William Dempster described how lambs grew poorly at Esperance and how stock living there too long 

became ‘coasty’ and neither grew, bred well or thrived, many eventually dying. To grow out they needed to be 

sent inland to Fraser range. So, the Dempsters’ pastoral enterprise was based on the coastal properties and their 

essential inland properties of Southern Hills and Fraser Range and to a lesser extent some Recherche islands.90 The 

ability to run large numbers of stock inland was improved by sinking wells around the base of granite outcrops, 

damming water runoff from outcrops and enlarging existing Aboriginal wells. This stock management pattern was 

followed by later pastoralists such as Campbell Taylor and the Dimer family. Karl Butzer and David Helgren in their 

paper about the tablelands of NSW claim a Mediterranean style transhumance, though practiced in Highland 

Britain, was not transferred and re-adapted in Australia. Ryan McAllister et.al. in contrast, claim transhumance 

                                                
86 Western Australian Year Books, Agriculture, 1886 -1904. Western Australia. Government Statistician's Office, Perth, W.A.: 
Government Printer, [1886?]-1906; Florabase, 2017. The genus Oxylobium has been renamed Gastrolobium.  
87 Department of Agriculture and Food, Western Australia and Grains Research and Development Company. Managing South 
Coast Sandplain Soils for Yield and Profit, Bulletin 4773, October 2009, 17-19; R.J. Moir, et.al.  ‘Studies on Marsupial Nutrition 1. 
Ruminant -Like Digestion in a Herbivorous Marsupial (Setonix brachyurus Quoy & Gaimard).’ Australian Journal of Biological 
Sciences, 1955. Marsupial grazers are also ruminants though it seems that the requirements for Cobalt and Copper are small 
compared to sheep (in quokkas (S. brachyurus) at least 50% less) 
88  Hopper, 2009, 50. 
89 T.G. Hungerford. Diseases of Livestock. 8th Edition. McGraw –Hill, Sydney, 1975. Placental ruminant (cud chewing) mammals 
have a four-compartment stomach, to facilitate the fermentation and break down of plant cellulose by bacteria, protozoa, yeast 
and fungi in the rumen and hindgut. These micro-organisms need trace elements particularly cobalt for production of vitamin 
B12. Deficiencies lead to poor growth and a wasting death.  
90 J. Boorman. Bonechewing Country – cattle management for Northern Australia. Queensland Department of Primary Industry, 
Brisbane,1991. Introduced livestock also have high P requirements and can die or produce little without adequate amounts; T.H. 
Arkley. Soil Nutrient Report for NYPIN Grazing Company. Agri-nutritional Research Laboratory, Osborne Park, WA, 1994. Soil tests 
in the EM-R sandplain reveal P levels as low as 1-5 mg/kg in native soils. At least 12-15 mg/kg is needed for pasture production 
and ruminant animal nutrition.  
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following patterns of climatic gradient and markets was integral to early pastoralism in eastern Australia.91 It was 

certainly essential for successful pastoralism in the Esperance bioregion.  

The pastoral transhumance pattern developed for the Esperance bioregion entailed moving stock along the 

climatic and soil type gradients from the coast in winter to the inland and back again in summer. P.G. Spooner 

et.al. have found evidence to support the use of Aboriginal traditional pathways by pastoralists as travelling stock 

routes.92 This adoption of Aboriginal pathways into stock route systems likely occurred by ‘passing on’ of 

knowledge of pathways by Aboriginal guides; observations of physical evidence of pathways by early Europeans 

and shared development due to Aboriginal people working in the pastoral industry. Though this concept has not 

been explored in depth for the Esperance bioregion it is likely that the ‘Dempster track’, shown in Figure 5.3, has 

an indigenous origin since Dempsters’ earlier exploratory ventures invariably included Aboriginal guides. Other 

pathways were also developed by other stations with Aboriginal shepherds. This pattern also allowed the use of 

the plentiful coastal water to wash sheep before summer shearing as was the common practice and for ships to 

transport wool to markets.93  

Moving stock from coast to inland each year, as a form of transhumance to counter the coastal nutritional 

deficiencies became the established management pattern. This Mediterranean system, researched by Fernand 

Braudel, traditionally involved taking livestock inland to the mountains and back every year. It also improved 

production from sheep flocks, allowing pasture to rest, and was an accepted and ancient practice that ‘ offered 

resources that no state could ignore.’94 Another incidental benefit of stock (especially sheep) movement was the 

transportation of seed from alien pasture plants adapted to being grazed by sheep, throughout their grazing 

country, which was of ultimate benefit for sheep.95 Introduced plant species are today found throughout the 

mallee-woodlands on and around granite outcrops and in better non-farmed soils of the sandplain. 

 

                                                
91  K.W. Butzer and D.M. Helgren. ‘Livestock, Land Cover, and Environmental History: The Tablelands of New South Wales, 
Australia, 1820-1920.’ Annals of the Association of American Geographers 95, no.1, 2005, 80, 82-83; R.R. J. McAllister, et.al. 
‘Australian Pastoralists in Time and Space: the Evolution of a Complex Adaptive System.’ Ecology and Society 11, no.2, 2006. 
92 P.G. Spooner, et.al.  ‘Origins of Travelling Stock Routes. 1. Connections to Indigenous traditional pathways.’ The Rangeland 
Journal, 2010, 32, 329–339.  
93 J. Bridges. Challenge in Isolation. J. Bridges, Esperance, WA, 2004. A colonial sheep wash can be found at Pine Hill;  ‘Preparing 
Wool for Market’, The Scientific American, Vol 1 - No 3. July 16, 1859, p.34, col 3.  
94 F. Braudel. The Mediterranean and the Mediterranean World in the Age of Philip 11. Volumes 1 and 2. Collins, London, UK, 
1972, 85-94.  Mediterranean transhumance improved production from sheep flocks and allowed pasture to rest and was an 
accepted and ancient practice that ‘offered fiscal resources which no state could ignore.’ Possibly mineral enhancement may 
have been an unrecognised factor. 
95 P. Manzano and J.E. Malo. ‘Extreme long‐distance seed dispersal via sheep.’ Frontiers in Ecology and the Environment 4, no.5, 
2006, 244-248.  Seeds attached to the fleece of traditional nomadic (“transhumant”) sheep are transported distances of up to 
several hundred km in substantial numbers (ranging from 5–47% of the initial seed population).  
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Figure 5.4: Dempster’s Transhumance track showing the route from Esperance to the Dempster Brothers’ holdings at 

Fraser Range with water, feed and yards marked. The original transhumance tracks were likely Aboriginal pathways.96 

 

Transhumance in the Esperance bioregion was unusual as it included Recherche Archipelago Islands. Islands 

such as Middle, Cull and Woody islands, fertilized by guano from the short–tailed Shearwater (Puffinus tenuirostris) 

which nests all over the Archipelago, have far more fertile and mineral rich soils compared to mainland coastal 

soils. Dempsters found that livestock grazed on them did as well as those grazed on the inland properties. 

Sheep are potentially vigorous overgrazers as they graze selectively and aggressively, baring the ground. If 

not grazed rotationally with sufficient rest periods, they graze and regraze regenerating perennial grasses and 

seedlings of palatable shrubs and trees, and when feed is short they grub out plant roots and dig for seed. This 

activity rapidly destroys food supplies, sheltering vegetation and microclimates which over the longer term affects 

water availability in arid landscapes. Ben Sharp and Robert Whittaker have linked overgrazing in rangelands in 

                                                
96Adapted from a map by John R Williams, 1894. Photocopy Esperance Museum 2012/2344/1. Unknown Source; Spooner, 2010.    
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Australia to soil degradation, the reduction and disappearance of perennial grasslands and invasion by woody 

shrubs and unpalatable forbs and sedges.97  Reflecting this pattern much of the Dempsters’ stations at Esperance 

and Fraser range may have become overgrown by unpalatable scrub without the rotational system of 

transhumance and mobile pastoralism mitigating this outcome. The arid and fragile landscapes at Fraser range and 

Southern hills were at risk because the original perennial grasses could easily be eaten out and the landscape 

become dominated by annual grasses and shrubs, such as bluebush and saltbush. These are good sheep feed but 

contain too much salt to be the primary diet and must be balanced throughout the year by sufficient grasses.98 

Constantly grazing perennial grasses depletes their root reserves and ability to regenerate after rain and 

they eventually die. Research by Graeme Caughly and others has found that ‘Grazing systems in which plants that 

are highly palatable or have low intrinsic rates of increase may, … be eliminated from all but refuge sites’.99  

Introduced annual grasses often replace them but are only present for a short period each year after sufficient rain 

and not at all if there are extended dry seasons. This change has long term impacts on the micro climate, hydrology 

and soil biology of the region as landscape water retention is reduced and organic matter declines.100 Removing 

the grazers (sheep) rarely results in the perennial ecosystems re-establishing because conditions have changed so 

much that a new resilient state has been established that is dominated by unpalatable herbage and annual 

grasses.101  

The Esperance bioregion pastoral SES based on shepherding and transhumance in a yearly cycle, was 

relatively sustainable and resilient. Its ecological and economic benefits emerged from allowing a long period of 

rest and regeneration for the perennial grasses and shrubs that would have been otherwise vulnerable to 

overgrazing.102  Shepherding that integrated Aboriginal methods of fire use was the other vital factor in the early 

success of sheep pastoralism. In 1835 G.F. Moore recorded in his diary, ‘the colony is now greatly in want of a few 

good practical shepherds… [and] It is surprising how much the condition of the flock depends on the goodness of 

the shepherd.’103 Shepherding was a highly skilled job as shepherds needed to know how to manage sheep from 

lambing to shearing, but to also learn about local conditions including how to recognise poison plants such as 

Gastrolobium sp., and their locations; knowledge of where the best pastures grew and recognition of palatable 

plants; understanding how to guard against dingoes and Aborigines and where to find water.  

                                                
97 B.R. Sharp and R.J. Whittaker. ‘The irreversible cattle‐driven transformation of a seasonally flooded Australian savanna.’ 
Journal of Biogeography 30, no.5, 2003, 783-802.  
98 Geoff Grewer, (farmer/owner of Thomas River station) interviewed by Nicole Chalmer, Coronet Hill, 20/08/2012. 
99 G. Caughly. ‘Vegetation complexity and the dynamics of modelled grazing systems’. Oecologia 54, 1982, 312. 
100  E. Rolls. ‘Land of Grass: the Loss of Australia’s Grasslands.’ Australian Geographical Studies 37, no.3, November 1999, 197–
213; Mitchell, 1991, 167, 169-182. 
101 M. Westoby, B. Walker and I. Noy-Meir. ‘Opportunistic Management for Rangelands Not at Equilibrium.’ Journal of Range 
Management 42, no.4, July 1989, 266-274.  
102 A. Sarre. ‘Slow change on the range’, Ecos 100, 1999, 44. Research shows mobility and rotation as the best ways to maintain 
rangeland productivity – the Dempsters with their transhumance and shepherded stock rotations were doing this to some 
extent; A. Voisin. Grass Productivity. Island Press, Washington DC, USA, 1959. The first researcher to objectively show the 
importance of rest from grazing to maintain perennial grasses and shrubs.   
103 G.F. Moore quoted in R. Ericson. Old Toodyay and Newcastle. Toodyay Shire Council, Toodyay, WA, 1974, 62-68. 

http://www.publish.csiro.au/?act=view_file&file_id=EC100p44.pdf
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The Anglo shepherd’s main tools were a hooked crook for catching individual animals, and his sheep dogs. 

Individual sheep were belled with different sounding bells for the lead wether, the wingers and the tailers, 

reflecting the animals’ consistent hierarchical positions in the flock. From the bell tone the shepherd could monitor 

the flock when it was grazing. Sheep were penned at night with temporary brush fences and moved on as the 

forage was eaten out. Fleeces were washed before shearing, and since the Esperance bioregion pastoral properties 

needed access to plenty of water at this time, it was most likely done during the spring-summer period after sheep 

had returned to the coast. The labour required often made it often a community event.104 Figure 5.4 illustrates an 

old sheep dip and wash pool at Dalyup east of Esperance. There is also one at Pine Hill north of Israelite bay and a 

washpool in the Thomas river on Thomas river station. 

 

 

Figure 5.5: Dempster’s Sheep Dip and Washpool, Dalyup(renovated?), easterly from Tom Murrays Farm. Not far from 

 Dempster Bros. Original Camp.105  

 

Dempsters had eight shepherds employed by 1873, each tending over 1,200 sheep with the help of 

Aborigines and their families. That year for the first time the Esperance wool clip topped 100 bales. With wool at 1s 

6d per pound and about 340 pounds to every bale, the income at Esperance, including skins and tallow, would 

have been over £3 000. Shearers were paid at the rate of twenty-five shillings per hundred sheep, a labourer's hire 

                                                
104 Ericson,1974, 63; Author Unknown. 'New Method for Washing Sheep.' Inquirer (Perth, WA: 1840 - 1855), 12 September 1849, 
4.  For detailed description of shearing and sheep washing.  
105 EMA, P4076, Photographer Avis Dawn & Herbert Edward Montgomerie. This sheep wash appears to be renovated. 
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was rated at about £2 a month with board, shepherds received £35 per year with rations. With expenses less than 

£2,000, this left a fair profit for the partnership.106  

Shepherding in the Esperance bioregion eventually became dominated by Aborigines. It was a means of 

Aboriginal survival, continued contact with their country and integration as the inexorable tide of sheep 

overwhelmed landscapes, animal and plant food supplies and hence Aboriginal SES. As historian Lorenzo Veracini 

quotes from Inga Clendinnen ‘Aborigines became the main custodians of the introduced animals which had 

usurped their land.’107 Without them and their knowledge, it is unlikely that pastoralism could have been so 

successful with apparently fewer of the destructive effects of overgrazing frequently described in other areas in 

Australia.108 Rica Ericson’s research noted that sheep flocks managed by Aborigines did very well, and ascribed this 

to Aboriginal shepherds allowing the sheep to range more freely since they could use their tracking abilities to find 

them quickly for night penning. It is likely that the reasons were more complex, for with long cultural experience in 

managing kangaroos and other marsupial grazers Aboriginal shepherds would have been able to make use of 

traditional knowledge about location of the best grasses, poisonous Gastrolobium plants, when and where dingoes 

could be a problem and when grasses and herbage needed resting or firing.  

 Properly used fire is likely to have contributed to the sustainability of the Esperance bioregion pastoral SES. 

Aboriginal shepherds doubtless managed country with fire for sheep herds as they had done for kangaroos and 

other native animals. In a letter to the Eastern Districts Chronicle in 1891, a ‘Lady’ (anonymous but probably Amy 

Baesjou who grew up nearby on Duralynia Station) riding to Israelite Bay described encounters with Aboriginal 

shepherds using fire:  

I see another native. Sheeptracks are everywhere around; he is evidently minding a flock. … [further on she 

has another encounter] … A few miles further on in a thicket where they are burning bush, I encounter a 

third blackie, who is shepherding, accompanied by his wife and child.109 

Contemporaries also noted the Dempsters burning the scrub to promote grasses and palatable bush, in a strategy 

likely copied from Aboriginal land management techniques.110 When grazing country is not overstocked there is 

sufficient grass residue to carry the fire needed to keep unpalatable woody weeds under control and regenerate 

palatable grasses and herbs. These can then be rested to allow root reserves to recover and sufficient seedlings to 

regenerate the population.111  

                                                
106 Ericson, 1978.  
107 Gifford, 2002, 46-47; L. Veracini. ‘Towards a further redescription of the Australian pastoral frontier.’ Journal of Australian 
Studies 26, no.72, 2002, 29-39.  
108 C. Muir. The Broken Promise of Agricultural Progress: an environmental history. Routledge, London and New York, 2014; 
Mitchell, Jan. 31, 1991, 69-182; W.J. Lines. Taming the Great South Land. Allen & Unwin, Sydney, NSW, 1991; E. Rolls, 
November 1999, 197–213; N. Barr and J. Cary.  Greening a Brown Land. MacMillan, Melbourne, Victoria, 1992.  
109  ‘Wood Notes from Western Australia.’ Eastern Districts Chronicle (York, WA: 1877 - 1927) 31 Jan 1891, p. 7.   Amy Baesjou 
was the daughter of settler family, Baesjou’s, who settled first at ‘Hill Springs’ before moving to ‘Duralynia’ on Parmango road. 
110 ‘Wood Notes from Western Australia.’ Eastern Districts Chronicle, 31 January 1891, p.7.  
111 C.J. Yates, et.al. ‘Grazing effects on plant cover, soil and microclimate in fragmented woodlands in south‐western Australia: 
implications for restoration.’ Austral. Ecology 25, no.1,2000, 36-47; B.H. Walker, et.al. ‘Resilience, adaptability, and 
transformability in the Goulburn-Broken Catchment, Australia.’ Ecology and Society 14, no.1, 2009. 
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 In the early years the Dempsters prospered, reaching a peak of around 35 000 sheep during the 1890’s. 

These peak sheep numbers and those of other settlers, Campbell Taylor and later the Dimers, could well have 

moved these pastoral SES beyond a sustainable threshold and into overstocking despite transhumance and 

shepherding. According to Ericson there was already a history of this behaviour, as the family land at York and 

Toodyay had been continuously overstocked and this pattern may have continued at Esperance with noticeable 

deterioration even before the rabbits arrived in 1905.112 As sheep (and other stock) numbers erupted, rest periods 

for perennial grass and herbs would shorten and eventually reach a critical point at which overgrazing was 

occurring. When this happened and for how long is difficult to ascertain but may be linked to the time in the late 

19th century when small native mammals are noted by Corporal McGlade, of the Esperance police, to have 

declined so dramatically in the region that Aborigines were starving.113  

The arrival of rabbits in the Esperance bioregion around 1901, within 70 years of their introduction by 

Thomas Austin at Barwon Park in South-western Victoria, contributed further to the destruction of native pastures. 

The now dominant winter growing introduced grasses and herbs (many of Mediterranean origin as are rabbits) 

benefited rabbits.114 As native predators were systematically destroyed within the bioregion there was nothing to 

prevent the continued rabbit irruption and eruption. However, an intriguing article in the 1904 Western Mail 

describes how Mr. A.P. Turnbull of Lynburn Station, Thomas River, ‘states that rabbits are dying in hundreds all 

round his station. Nests of young ones have frequently been dug out, to find them all dead. Mr. Turnbull is at a loss 

to account for this…’.115  Despite this die off rabbit numbers rapidly recovered, and they would become an 

important food source for Aboriginal people.  

Transhumance was of such importance that later in the early 20th century when yeoman farming became 

established and it was no longer practiced, ruminant animals could not be maintained successfully on the 

Esperance sandplain except, as retired farmer Albert Kent explained, in patches of mallee type soils along the 

Dalyup and Thomas Rivers.116 When the Dempster pastoral company was dissolved in the early 20th Century, 

Esperance Bay station and Fraser Range station were separated and the Dempsters’ position as significant 

pastoralists ended. According to F.A.R. Dempster, William Dempster had ‘prophesied ruin at Esperance with the 

separation of the two stations a grave error because Esperance stock needed the change of herbage to keep them 

in good condition.’ Additionally, though it was not noted at the time, the rest periods for coastal and inland 

herbage no longer occurred and the use of Aboriginal shepherds and fire to regenerate grasses also ceased or 

                                                
112 Ericson, 1974, 220-221, 264-265. 
113 J.C.Z. Woinarski, et. al. ‘The disappearing mammal fauna of northern Australia: context, cause, and response.’ Conservation 
Letters 4, 2011, 192-201; McGlade to Inspector T. Rowe, n.d. Feb. 1891, PRO WA, AN5/Esperance, Accession No. 781, No.16, 
Esperance Police Station letter and report books,1879-1893. In 1891, Corporal McGlade describes how the country is devoid of 
game and the Aborigines hungry.  
114 B.D. Cooke. Australia’s War Against Rabbits: The Story of Rabbit Haemorrhagic Disease. CSIRO Publishing, 2014. 
115 ‘Rabbits.’ Western Mail, Saturday 16 April,1904, 17. 
116 Albert Kent, retired farmer and dam sinking contractor from Salmon Gums, 2015, Interviewed by Nicole Chalmer, Esperance, 

7/10/2015.  
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became infrequent.117 As will be discussed later, this period was concurrent with Government policies of closer 

settlement and racial policies that made Aboriginal pastoral employment and adaptation to changing SES very 

difficult. 

Vast areas of Aboriginal lands to the east and west of Esperance were leased to other colonists soon after 

the Dempster holdings were established.118 Campbell Taylor (and later his wife Charlotte), originally from Candyup 

station east of Albany, established the first settlement east of Esperance in 1870 on the banks of the Thomas River. 

Their relationship with the local Aborigines appeared positive. The local people provided some labour, including 

working for the Taylors at shearing, yet maintained much of their traditional food sources and cultural activities.119 

Thomas River station eventually comprised 54 655 ha and included coastal leases as well as an inland lease near 

Fraser Range. A third of the coastal property was cultivated for crops, mainly wheat, reflecting the relatively large 

areas of good mallee type soils that feature in this coastal part of the Esperance bioregion. Taylors ran up to 20 

000 sheep and some cattle with the stock being managed by shepherding, and grazing on native pastures including 

perennial grasses, wallaby grasses (Austrodanthonia species) and weeping grasses (Microlaena species). Geoff 

Grewar, present owner of the property having read the old Station diaries (now lost), explained that Walter and 

Sydney Dimer who sold the Station to him in the 1960s,  had been running it in conjunction with Nanambinia 

station in a transhumance system.  These described how sheep were run in flocks of about 500 per by 

predominately Anglo shepherds and grazed on a 5-7-year rotation on the native plants with water coming from 

swamps and the vegetation itself. It was then rested until the next burning and the cycle started again. A closely 

managed system such as this could have continued indefinitely.120 The management practices used also suggest 

input from Aboriginal people either directly and/or from observations, with country burnt in patches and regrowth 

grazed the following year.  

After gold was discovered at Norseman, Coolgardie and Kalgoorlie from 1890- 1893, Anglo farm labour 

became involved in the gold rush, and new management methods including fencing became necessary. Geoff 

Grewar maintains that fencing and the loss of shepherds would have led to continual overstocking of the perennial 

native grasses. It would appear that not enough local Aborigines were employed on Thomas River station to make 

up for departing Anglo shepherds.121  It may also suggest that the Aboriginal population was already greatly 

reduced, perhaps from poor nutrition and introduced diseases, including the deadly measles outbreak of 1883.122 

                                                
117 Dempster, n.d.; EMA 425, B. Rodgers. Transcription of Notes used by Mrs. Rica Erickson for her book The Dempsters; 
Australian Bureau of Statistics. 3. Western Australia, Year Book Australia, 1911.  
118  A.W. Archer.  Ravensthorpe Then and Now. PK Print, Hamilton Hill, 2008, 10-14; Bridges, 2004. 
119 A.B.  ‘Monkey.’ The West Australian (Perth, WA: 1879 - 1954), November 11, 1933, p.5.  As described by A.B. (Amy Baesjou) 
much later in 1933.  
120 Grewar, 2012; G. Moore. Mining towns of Western Australia, G. Moore, Perth, WA, 1997.  
121 J. Pickard. ‘The Transition from Shepherding to Fencing in Colonial Australia.’ Rural History 18, Issue 2, October 2007, 143 – 
162. The adoption of fencing was a slow process triggered by difficulty of getting shepherds, land tenure, destruction of dingoes, 
expensive wire technology and ability to adopt a new practice; J. Pickard. ‘Shepherding in Rural Australia.’ Rural History 19, no.1, 
April 2008, 55-80. According to Pickard, white shepherds leaving for the Goldfields was a major cause of Aboriginals being 
employed as shepherds in eastern Australia.  
122 EMA 2029, E. Cotton. The Dempsters of Esperance Bay. 1968.   
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This property was sold after Campbell Taylor died tragically from injuries received in a buggy accident in 1900 and 

Dalgety’s foreclosed on Charlotte Taylor. Even though changed the land was still in relatively good condition when 

Grewar bought the property as it had been run as a pastoral holding by the Dimers, with numerous Tammar and 

wild horses present. These did not disappear until the agricultural intensification, fencing and land clearing of the 

1960s-80s destroyed their habitats.123 

The Brooks family arrived in 1875 from Victoria, and comprised mother Emily, son John Paul and daughter 

Sarah Therese. They applied for and were granted coastal leases at Israelite Bay of around 1700 ha, but eventually 

relinquished them to Campbell Taylor. In 1883, they took up a lease about 60km inland encompassing Marlburnup 

Rock Holes and built a house there. This became Balbinya station, based on sheep and shepherded by local 

Aboriginal people.124 Emily and Sarah Brooks constructed irrigation channels (still present today) from the rock 

base directing water to their fruit trees and vegetables. Like the other settlers they strove for food self-sufficiency 

based on their culturally familiar foods. Mulberry and fig trees over 100 years old, as well as artichoke descended 

from the original plantings by Emily and Sarah, still grow there.  

 The Brooks sheep enterprise never really thrived as they only had the lower rainfall grasslands, saltbush 

and mallee inland country on which to graze their sheep. Relinquishing their original coastal land, which would 

have afforded greater flexibility and allowed greater profits through transhumance, would have contributed to 

their lack of success. However, J.P. Brooks in an article for the Sunday Times in 1927 lays all blame firmly with the 

rabbit invasion of 1905: 

In those [earlier] days the little plains were covered with Indigenous plants and herbs which are now-almost 

extinct. The stock ate these and fattened and I got along well until the rabbits came and quickly 

exterminated the better kind of grasses and replaced these with inferior kinds. On certain country where 

formerly I could run up to 2600 sheep in fair condition I now can only keep 500.125 

 

5.3 Connections 

When examining the decision making that occurred during deep past and historical human exploratory dispersal, J. 

Steel and M. Rockman have concluded that exploitative cultural and behavioural features are common to the first 

waves of people invading new territories.126 The risks involved appear to have been generally recognized by those 

involved in pastoralist pioneering, yet the potential sacrifices were worth the return of establishing a land-based 

future. The broader Esperance bioregion landscape was made familiar with Anglicised names of various key 

                                                
123 Grewar, 2012. 
124 Bridges, 2004. 
125  Canberra. ‘Our Pioneers' Gallery Fifty- three Years on the Frontier-Mr. J. P. Brooks, of Balbania.’ The Sunday Times, Perth 
Western Australia, November 27, 1927. 
126 J. Steele and M. Rockman. ‘Where do we go from here? Modelling the decision making during exploratory dispersal.’ In M. 
Rockman and J. Steele. Editors. Colonization of Unfamiliar Landscapes: The archaeology of adaptation. Psychology Press, 
London, UK, 2003, 130. The decision- making processes possibly used during exploratory dispersal of people in the Pleistocene, 
are modelled.  
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features as well as the detailed mapping and naming by official explorers.  Privately owned properties often with 

Anglicized names, sought familiarity and belonging by filling their landscapes with domestic livestock which tamed 

the foreignness further with tracks and trails and spread European follower plants. Around homesteads familiar 

plants were nurtured to overlay native plants, including fruit trees such as figs, mulberries, pears and blackberries 

alongside aesthetic plantings of ornamentals such as roses, bulbs and geraniums. All would enhance the feelings of 

belonging.127   

Initially some native foods were eaten (mainly animals such as kangaroos, wallabies, boodies and emus and 

fruits such as quandong) before establishment of enough domesticates. Some settlers developed early 

attachments to country, kept Aboriginal names for landscape features and property names and ate of the native 

animals and plants, even claiming that tammars and boodies were of superior taste to any domestic animal.128 

Eventually, though, success in reproducing familiar Anglo foods, that included European fruits and vegetables and 

domestic animals as part of pastoral SES, allowed the Anglo cultural eating habit preferences to replace native 

foods. The replacement of native animals for meat was an important cultural part of taming and establishing a 

positive relationship with the land.  As Amy Baesjou quoted from Campbell Taylor ‘Kangaroo was good, but mutton 

was better.’ Once mutton was the normal fare then civilisation had been achieved, for the land had largely 

succumbed to Anglo farming methods as poisonous plants and predators were eradicated, water and pastures 

established, and Aboriginal SES largely eliminated.129  

 

Conclusion 

The ecological concept of a consumer front as a species invades new territories, powerfully reflects aspects of 

initial behaviours of the Anglo/European invasive diasporas. As occurred elsewhere there was intense exploitation 

of desired resources (seals, whales and kangaroos) as more and more extractivists flocked to the Esperance 

bioregion ocean perimeters during the 19th century. Their short-term extractive behaviours inevitably led to the 

collapse of the sea mammal populations they relied upon and forced them to move on. The early shipboard 

explorers were also looking for resources but within a longer-term agenda of settlement and trade. Behind both 

groups came the official explorers also looking for resources to extract, but of a different kind. They were seeking 

lands that could be turned to the long-term use of producing food, consumables and income from a 

pastoral/agricultural economy for the British Empire. This was an integral part of laying claim to the country and 

establishing permanent settlement in the Esperance bioregion.130 The use of domestic livestock as co-invaders, 

which amplified invasive, alienation and settling abilities was characteristic of the front wave of European invasion 

by pastoralists in Australia and other countries.131  The local success of pastoral SES for many years, was enhanced 

                                                
127 Bridges, 2004 – old photos of Balbinya homestead show roses and geraniums growing by the front door.  
128 Hannett, 2007. His family preferred tammar and boodie meat to domestic livestock. 
129 A.B. ‘Campbell Taylor. A Pioneer on the South Coast.’ West Australian, 8 January 1934, page 6.  
130  Silliman, et.al., 2013, 503–38. These authors describe the mechanisms of how invading species move through naive 
ecosystems as a front and the consequences that follow; Wilk, 2004. 
131  Shine, 2012, 110 -116. 
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by its adaptive mobility that mirrored aspects Aboriginal SES, with fire use, utilisation of Aboriginal shepherding  

and met the requirement of a significant north-south movements to follow the grass upon which they grazed their 

animals and to source nutrients that weren’t available in the sandplain.132   

Pastoral SES may have lasted indefinitely if livestock and rabbit overgrazing could have been controlled.  

However, it was social-political change drivers that would be the key factors that drove them and remaining 

Aboriginal SES from the land. Mobile pastoralism declined rapidly from the 1890’s onwards as political and 

community pressure to intensify land use with closer settlement inhibited the ability to carry on with 

transhumance. Other causes included a breakup of the Dempster business; production baselines shifting through 

overstocking and later the rabbit invasion. Disease outbreaks and social changes dramatically reduced the 

Aboriginal population who had provided much of the shepherding workforce.133 Economic circumstances also 

changed and critically the State Government policies of closer settlement after 1909 resulted in the privatisation of 

land tenure, the expansion of fencing and a change in emphasis from broad scale livestock enterprises to smaller 

scale more intensive cropping to produce wheat to feed the State’s population and produce export income.  The 

next chapter explores how the wide-open lands of the Esperance bioregion came to be divided into farms. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
132 D.B. Blanton. ‘The weather is fine, wish you were here, because I’m the last one alive: “learning” the environment in the 
English New World colonies.’  In M. Rockman and J. Steele, 2003, 190; T. Dimer, March 1990.  
133  Dempster, n.d.; Dimer, 1989, Ch.9. 
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Chapter 6  

Ending Aboriginal Social Ecological Systems and Animal Landscapes 

 

‘the localities they once called their own …are shorn of the attractions they formerly possessed [plant and animal 

foods] … where are they to procure the food that wild animals once supplied them with so abundantly?’1 

‘very often Indians to survive in the new monetry economy would need to take on the extractivist practices of the 

invading colonial consumer front.’2 

Introduction   

 The invasion of the Esperance bioregion by Anglo pastoralists effectively disconnected Aboriginal SES from their 

keystone role in ecosystems of the Esperance bioregion.  Extraction from Aboriginal grasslands with sheep, later 

worsened by the invading rabbit swarms from 1905 onwards, led to profound changes in ecosystems during the 

pastoral period.3 Firstly the sheep, then the rabbits ate the palatable perennial grasses, herbs, yams and tubers 

that were food for native animals and Aboriginal people. Re-establishment of plants and habitat was prevented as 

the animal invaders ate seedlings that germinated. In this way animal habitats and food were destroyed along with 

Aboriginal peoples’ capability of knowing their foods and production systems which had shaped identity and 

cultural-social and ecological systems.4 As well the impact of diseases such as measles and influenza were so swift 

and devastating in their impacts on elders and educators in the Esperance bioregion, that much of the ecological-

cultural knowledge and the education systems that were in place to teach eco- farming landscape management 

were diminished within a generation.   

Such rapid and encompassing change left Aboriginal people with no choice except to attempt adaptation to 

the new economy or lose their identity.  Adaptation was apparent early as people often worked for pastoralists 

and maintained some of their traditional hunting practices in unallocated crown land - in effect integrating aspects 

of their SES into that of the pastoralists. This process could have continued in a positive manner, as I will show in a 

case study of the Dimer pastoral enterprise, until it was rapidly stifled by the late 19th century encouragement of 

closer settlement and farm intensification that as a politically mandated social policy ended most pastoralism in 

the Esperance bioregion.5    

Premier John Forrest, as a great supporter of the vision of yeomanry and a state economy supported by 

agriculture, introduced the various legislative means to ensure this social and ecological change in Western 

                                                
1 E.J. Eyre. Journals of expeditions into Central Australia, and overland from Adelaide to King George’s Sound, in the years 1840-
1; … including - An account of the manners and customs of the aborigines and the state of their relations with Europeans.  London, 
T. and W. Boone. 2v. 1845. 
2 Kimberley TallBear. ‘Shepard Krech’s The Ecological Indian: One Indian’s Perspective.’ The Ecological Indian Review, 2000, 1-5. 
3 M. Smith.  Recherché a L’ Esperance: a Prehistory of the Esperance Region of South-Western Australia. PhD Thesis, University 
of Western Australia, 1993. Foods present pre-European; C.J. Yates, et.al. ‘Grazing effects on plant cover, soil and microclimate 
in fragmented woodlands in south‐western Australia: implications for restoration.’ Austral. Ecology vol.25. no.1, 2000, 36-47. 
Sheep impacts. 
4 P. Gifford. Black and white and in between: Arthur Dimer and the Nullabor. Hesperian Press, Carlisle, WA, 2002, 46-47. 
5 K. Dimer. Elsewhere Fine. Bunbury, W.A., South West Printing and Publishing Co. Ltd., Bunbury, WA, 1989. 
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Australia after self-government was granted in 1891, and up until the start of WW1. He was also linked to various 

discriminatory Acts including further land dispossession and state control of Aboriginal people.6 These Acts 

removed Aboriginal rights and ability to live on an equitable social footing with the wider Anglo/European settler 

society and may have been influenced by Forest’s drive to increase agricultural productivity and food self-

sufficiency in the State. Forrest firmly believed that the Aborigines were dying out and therefore that ‘the 

Government should do just enough to smooth their passing and to ensure they should fully serve the higher 

civilisation before they went.’7  

 

6.1 Claiming the Land: Upheld with Law 

 The impacts of the introduction of the Aboriginal Protection Acts between 1869 and 1910 are delineated by 

Tarunna Sebastion and Michelle Donnelly. These Acts allowed states and territories throughout Australia to 

directly impact how Aboriginal people led their daily lives.8 The Western Australian version was introduced in 

1905. Food rationing was one of the government-sanctioned outcomes, along with other controlling measures that 

regulated all aspects of daily life including where people could live and work, whom they could marry (mixed race 

marriage was actively prevented), where their children could live and what payments they could receive. It was in 

effect a form of apartheid. 

The 1883 passing of the ‘Dog Act’ in Western Australia was an important mechanism through which the 

colonists’ imported legal system controlled the lives of Aboriginal Australians. This Act made it illegal to for 

Aboriginal people to keep ‘dogs.’9 This effectively reduced their ability to hunt, or generate income, as dingoes 

were an integral part of the Aboriginal hunting systems for both small and large animals. This was followed by the 

impositions of the misguided and discriminatory Aborigines Act of 1905 and the Native Administration Act, 1905 to 

1936. These introduced the legal and social controls that had been in force earlier in most of Australia making 

dignified adaptation by Western Australian Aboriginal peoples to colonialism almost impossible. Biological 

Aboriginality was considered more important than lifestyle and social identification and anyone with more than 

one quarter Aboriginal ‘blood’ was brought under the Act regardless of how they saw themselves. It severely 

limited the ability to work, and freedom to choose where to live and with whom. Aboriginal people were no longer 

the legal guardians of their children (the Chief Protector of Aborigines was), could be ordered out of towns or 

moved to Reserves and it was illegal for any non-Aboriginal to associate with or marry Aboriginal persons. 

‘Certificates of Exemption’ that allowed greater freedom of movement and employment, could be obtained with 

                                                
6 M. Tonts.  ‘State Policy and the Yeoman Ideal: Agricultural development in Western Australia, 1890-1914.’ Landscape 
Research 27, 1, 2002, 103-115; A. Haebich. For Their Own Good: Aborigines and Government in the South-West of Western 
Australia 1900-1940. UWA Press, Crawley, WA, 1998. 
7  John Forrest quoted in Tonts, 2002; E. Goddard and T. Stannage ‘John Forrest and the Aborigines.’ In W. Reece and T. 
Stannage. Editors. European-Aboriginal Relations in Western Australian History. UWA Press, Nedlands, WA, 1984, 55-56.  
8 T. Sebastion and M. Donnelly. ‘Policy influences affecting the food practices of Indigenous Australians since colonisation.’ 
Australian Aboriginal Studies 2, 2013. 
9 Dog Act 1883, Western Australia; Aboriginal Act, 1905, Western Australia.  



124 
 

difficulty: the recipient ‘would cease to be an Aborigine’ under the Act. It could however be revoked at any time by 

the Minister responsible.  Naturally many people went to great lengths to disguise their Aboriginality, representing 

a further barrier to maintenance of culture and traditional land management practices. This was probably the main 

reason why Karl Dimer of Nanambinia Station and his siblings never referred to their Aboriginality.10  

 

6.2 Population collapse - disease and hunger 

In south-western Australia, including the Esperance bioregion, Anglo settlements closely followed the areas of 

densest Aboriginal population concentrated on the scattered mosaic patches of fertility where food was most 

abundant and could be cultivated and managed. There were many Aborigines reported as living on their traditional 

lands in the bioregion in the early colonial days. Amy Crocker, a descendent of the Pontons who took up land east 

of Esperance in 1873, makes it clear in her diaries that there were numerous Aboriginal people living in the area 

around Mt Ragged. By the early 1900’s after 40 years of pastoralism it is doubtful that the bioregion would have 

supported the same population of people as previously without outside food inputs—though the impact was later 

in the eastern mallee-woodlands where Dimers started their station.  Many of these areas were rapidly emptied of 

people as Aboriginal clans died of introduced disease or were displaced. The land’s carrying capacity for a society 

relying on European livestock and plants was less than that of the society relying on the local plants and animals. 

The Israelite Bay area, once home to sustainable populations of several hundred Aboriginal people, carried far 

fewer people after colonisation and today has no people living there at all.11  

Deaths and infertility from epidemics of novel diseases such as measles, influenza, smallpox and venereal 

diseases are well recognised as the major cause of Aboriginal depopulation throughout Australia.12 Less well 

recognised is that chronic starvation, enforced crowding into reserves and dramatic dietary changes would have 

greatly increased susceptibility to these diseases. These physical challenges would also have been greatly 

magnified by the psychological impacts of intense ‘solastalgia.’ This concept, developed by Glen Albrecht et.al., 

refers to intense distress and depression that occurs when people are exposed to environmental change ‘that is 

exacerbated by a sense of powerlessness or lack of control over the unfolding change process.’13 Aboriginal people 

being forced off their traditional lands, the basis for all existence, is reported by Daisy Bates to have left some in a 

catatonic state.14   

As Anglo pastoralism spread and consolidated throughout Esperance bioregion ecosystems and Aboriginal 

eco-farming collapsed, no longer producing enough nutritious native foods, hunger would have become pervasive. 

                                                
10 Haebich, 1998, 83-89; Dimer, 1989; T. Dimer. Outback Station Life; Aboriginal Customs and Beliefs; Bush Skills and Survival; 
Vermin Control for Agricultural Protection Board. OH 2339 - Interviewer; Helen Crompton, (Transcription). J.S. Battye Library 
Oral History Unit, March 1990.  
11 EMA HS/832. J.P. Brooks. Journal of a Trip to Eucla undertaken in the Spring of 1874.    
12 J. Flood. The Original Australians: Story of the Aboriginal People. Allen and Unwin, Sydney, NSW, 2006, 126-130.  
13 G. Albrecht, et.al. ‘Solastalgia: the distress caused by environmental change.’ Australasian Psychiatry 15, no.1, 2007, 5-98. 
14 Daisy Bates.  My Natives and I- incorporating The Passing of the Aborigines: a lifetime spent among the natives of Australia.   
Bridge. Editor. Hesperian Press, Carlisle, WA, 1936.  
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Anglo food substitutes such as flour, tea and sugar which were far lower in nutrition became important in the diet 

as food rationing became established and initiated a cycle of semi-starvation and poor health.15 Yet food is not 

only a complex of nutrients to feed the body but a social process vital to a functioning culture and landscape 

belonging. Sebastion and Donnelly consider that the best way to disempower and undermine a SES is to remove 

the ability of people to access their traditional foods.16 Tim Rowse similarly suggests that ‘rationing was a method 

(either subliminally or deliberate) through which to mitigate hunger initiated by frontier violence.’17 By deliberately 

interfering with participatory, well-integrated, complex and resilient food systems, rationing would also contribute 

to the breakdown of cultural practices. The government rations meant to compensate for loss of traditional foods 

consisted of a yearly allowance of 20lb flour (or meat to equivalent value), 3lb sugar and 1/2lb tea which was 

supposed to be supplemented with the now scarce bush tucker and help from settlers. This hardly represented a 

balanced diet to a people with dietary history rich in protein, roughage and nutrient dense plant foods obtained 

from a wide variety of sources.18  The impacts may have even been greater if not for the arrival of rabbits in 1901 

which became a staple food for many Aboriginal families.19 They replaced the greatly diminished or locally extinct 

populations of small marsupials as a source of protein.  

The voyage to colonial Western Australia of around 100 days before the 1850s, was an efficient form of 

quarantine, with those who became sick either dying or recovering to be no longer infectious before journey’s end. 

During this period, European colonists and Aboriginals alike were generally healthy and disease free, with no 

records of Esperance bioregion Aborigines dying of introduced diseases. The fatalities began with the faster early 

steam ship and clipper revolution from the 1860’s to 1880’s, reducing the journey to 50 -80 days, and this ended 

these quarantine effects.20 A measles outbreak in Albany in 1860 escaped and the disease established itself in the 

colony. Aborigines were particularly vulnerable as not only were they not immune, their health was already in a 

compromised state. By 1883 severe measles outbreaks were recorded by Emily Dempster, who along with Andrew 

                                                
15 T. Rowse. White power, white flour: from rations to citizenship in Australia, Cambridge University Press, Melbourne, Victoria, 
1998; J. Newton. The Oldest Foods on Earth. A History of Australian Native Foods- With Recipes. NewSouth Publishing, NSW, 
2016. 
16 B. Carter and L. Nutter. Nyungah Land: Records of Invasion and Theft of Aboriginal Land on the Swan River 1829-
1850.Black History Series, Swan Valley Nyungah Community, WA, d. u., 51-57. The authors describe accounts of how 
quickly Nyungah people ran out of both plant and animal food as it was eaten or destroyed by the Anglos of the 
Swan River settlement; T. Sebastion and M. Donnelly. ‘Policy influences affecting the food practices of Indigenous Australians 
since colonisation.’ Australian Aboriginal Studies 2, 2013, 71.    
17 Rowse, 1998. 
18 S.A. Russell. Hunger – an unnatural history. Basic Books, New York City, New York, USA,2005, 99-105. As quoted in the book 
‘…the only rational therapy for [the disease of] hunger is food.’; Haebich. 1992, 55. This meagre ration was halved by John 
Forrest and his Government in 1898 as Forrest was convinced that the ration system had made the Aborigines ‘lazy’; J.B. Miller 
and S. Colagiuri. ‘The carnivore connection: dietary carbohydrate in the evolution of NIDDM.’ Diabetologia 37, no.12, 1994, 
1280. This type of food is now recognised as deadly to people who are genetically insulin resistant; Sebastion and Donnelly, 
2013, 63.  
19 Gifford, 2000, 46-47. 
20 Australian National Maritime Museum. Passenger Ships to Australia: A Comparison of Vessels and Journey Times to Australia 
Between 1788 and 1900. http://www.anmm.gov.au/Learn/Library-and-Research/Research-Guides/Passenger-Ships-to-Australia-
A-Comparison-of-Vessels-and-Journey-Time Accessed 18/08/2018. 

http://www.anmm.gov.au/Learn/Library-and-Research/Research-Guides/Passenger-Ships-to-Australia-A-Comparison-of-Vessels-and-Journey-Time
http://www.anmm.gov.au/Learn/Library-and-Research/Research-Guides/Passenger-Ships-to-Australia-A-Comparison-of-Vessels-and-Journey-Time
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nursed many sick people. Many Aboriginal deaths from measles were reported around Esperance Bay.21  According 

to Jesse E. Hammond, this outbreak throughout South-western Australia had devastating effects on the local 

Aboriginal populations:  

The measles epidemic of the early ‘eighties affected the natives of the South-West and East very much. 

They died off in great numbers; and the nature of those that were left was altered; they lost all interest in 

bush life; they did not care what the others did or where they went and they were never the same people 

again. They dropped their own tongue and used the white man’s language; they drifted away from all laws, 

ceremonies and customs.22   

Hammond’s claim that the nature of survivors was permanently altered by the impacts of this disease should be 

understood as part of a raft of coinciding physical and emotional shocks instigated knowingly and unknowingly by 

the invading colonists. The intense grief at loss of loved ones combined with ongoing alienation and loss of country 

that people rightfully regarded as their own to colonial vested interests, would have had intense depressive 

impacts and solastalgia. Elders, both female and male were especially vulnerable and as those responsible for 

holding and disseminating tribal cultural knowledge, their untimely deaths would have made retention, 

continuation and dissemination of the ecological knowledge to run a complex SES very difficult for survivors.23 

Esperance police estimated that by 1900 there were 300 Aboriginal people in the district compared to 420 

Europeans and by 1912 the Aboriginal population was reduced to 140.24  This is in accord with Daisy Bates’ 

deduction that within forty years, post European contact diseases such as influenza, measles and STDs had 

reduced the south-west Aboriginal population by 80 percent.25 

The influenza (Spanish Flu) outbreak in 1917 also significantly affected the local Aboriginal population, 

particularly the elderly and young people. During later periods those who could get food from working on stations 

(many of the old people), were especially undernourished as their native foods had disappeared. This situation 

continued into the 1920’s and 30’s as Tom Dimer described ‘There was no nourishment in the Government rations 

for sick people, as it was only flour, sugar and tea’. He described how their family supplied better food to some of 

the camps. With cold weather, even more people were dying in Norseman, prompting his father Henry Dimer to 

write a letter to the Chief Protector of Aborigines in 1932 saying that ‘the Aborigines would be extinct’ if they 

didn’t get good quality food rations.26 

                                                
21 EMA 2029. E. Cotton.  The Dempsters of Esperance Bay. 1968.  
22 J.E. Hammond. Winjan’s People. Imperial Printing Company, Perth, WA, 1933. (Facsimile by Hesperian Press, Perth 1980); J. 
Campbell. ‘Western Australia 1860-1870.’ In J. Campbell. Editor. Invisible Invaders: Smallpox and Other Diseases in Aboriginal 
Australia, 1780-1880.  Melbourne University Press, Melbourne, Victoria, 2007, 194-195.  
23 Dimer. 1989, pp.228, 336-338; Gifford, 2002, pp.34; N. Green. Broken Spear: Aboriginals and Europeans in the southwest of 
Australia. Focus Education Services, Perth, WA, 1984, p.188; Albrecht, et.al. 2007, pp. 5-98; L. Kelly. The Memory Code. Allen 
and Unwin, Sydney, NSW, 2016, Chapter 1. Traditional knowledge should only be passed on by elders. 
24 Gifford, Peter. Black and white and in between: Arthur Dimer and the Nullabor. Hesperian Press, Carlisle, WA, 2002.   
25 Daisy Bates, 1936. 
26 Dimer, 1990, 220-224, 252.   
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Aboriginal people who remained in the far eastern Esperance bioregion were encouraged by the State 

Government to move off their country to the Norseman Mission where boredom, alcohol and the poor diet of 

government rations further impacted their health and wellbeing.27 Tom Dimer tells how: 

The Aborigines lived to a great old age in the bush at Nanambinia … when the mission was started in 

Norseman they congregated in Norseman and killed themselves with booze … neglected themselves – get 

dole and go and buy some beer.28  

 

6.3 Resistance and Conflict 

Aborigines quickly developed resentment towards the settlers who were taking over kangaroo and emu grounds, 

shooting them and destroying smaller animal habitats and plant food-producing areas with their erupting sheep 

and then refusing to share the meat. The food stealing and sheep killing started taking place within 20 years of 

pastoralism.29  As Miss Eliza Dunn wrote in a letter to her aunt in the 1880s: ‘The natives and dingoes were very 

troublesome’. She goes on to describe how Aboriginal people constantly took sheep for food and often stole from 

camps, and the efforts of the settlers and police to stop them.30  During the 1880s and 1890s the primary reason 

given for Aboriginal people to appear before the Esperance and Albany courts was for sheep stealing. See Figure 

6.0, showing a group of Esperance bioregion Aborigines in chains in Dempster street, likely for sheep stealing.  

                                                
27 Dimer, 1989, 400; throughout his book Karl Dimer describes the constant hunting of kangaroos mainly for skins by Anglos and 
Aborigines with large numbers being removed from the Esperance bioregion.  
28  Dimer, 1990.  
29 Constable J. Sherry to Inspector T. Rowe 23rd April 1892.  Sherry explains that the Aboriginals are only taking sheep because 
of hunger.  
30  A letter written by Miss Eliza Dunn (original at Ravensthorpe Historical society) in A.W. Archer. Ravensthorpe Then and Now. 
PK Print, Hamilton Hill, WA, 2008, 10-14; R.G. Forrest. Kukenarup - Two Stories: A Report on Historical Accounts of a Massacre 
Site at Cocanarup near Ravensthorpe W.A.  Department of Indigenous Affairs, Yarramoup Aboriginal Corporation, WA, 2004. 
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Figure 6.0: Aboriginal prisoners in chains outside Police Station, Lot 29  Dempster Street. C1896.1  

 

Neville Green has documented a plethora of records of Aboriginal people being arrested for sheep stealing, 

often on the Dempster properties at Esperance and Fraser Range, then tried in Albany and sent to Rottnest Island 

to serve sentences.2 

As more land was leased and sheep numbers dramatically increased, this intense period of sheep stealing 

coincided with the possible impact of the epizootic mammal disease that decimated small marsupials and 

identified by Ian Abbott.  Combined with smaller holdings and uncollected statistics, the numbers of sheep may 

well have been as high 60-70 000 despite 1894 statistical returns from the region showing around 57 000 sheep 

plus 1000 or so cattle and domestic horses.3  

 As pastoralists and their sheep encroached further and with decline of food animals and plants there were 

outbreaks of conflict as Aboriginal people attempted to keep their country and way of life. At Fraser Range 

Aborigines made it clear that the Dempsters were not welcome, as noted in an 1870 diary; ‘Sunday 7th June. Walk 

down to well in the flat. The natives have thrown in all the covering, platform, windless etc. They have also burned 

                                                
1 EMA P671A. Photographer J.R. Rushton.  
2  Crocker, 1986; Gifford, 2002, 45-46; H. Reynolds. The Other Side of the Frontier: Aboriginal Resistance to the European Invasion 
of Australia. University of NSW Press, NSW, 2006; N. Green. Aborigines of the Albany Region 1821-1898: The Bicentennial 
Dictionary of Western Australia Vol.VI, UWA Press, Crawley, WA, 1989.  
3 I. Abbott. ‘Mammalian faunal collapse in Western Australia, 1875-1925: the hypothesised role of epizootic disease 
and a conceptual model of its origin, introduction, transmission, and spread.’ Australian Zoologist 33, no.4, 2006; 
Bridges, 2004; Ericson, 1978.  Ericson describes how the Dempster’s were running up to 35,000 sheep by this period; WA Year 
Books, Agriculture, 1894 onwards. 

https://maps.google.com/?q=Lot+29%C2%A0+Dempster+Street&entry=gmail&source=g
https://maps.google.com/?q=Lot+29%C2%A0+Dempster+Street&entry=gmail&source=g
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down all our huts.’4  It is reasonable to assume that the impacts of pastoralism and sheep had been well 

communicated between Aboriginal groups throughout the region and perhaps even wider, as illustrated by the 

immediate resistance at Fraser Range. Gifford attributes the early police station in Esperance being seen as 

necessary because of trouble from Aboriginal people in the district. In 1879, there were several demonstrations by 

Aboriginal people against the practices of white settlers (almost certainly related to the taking over their land), and 

as described by John Malcolm ‘it was found necessary to segregate the ringleaders.’ They were imprisoned on 

Black Island which from that time was regularly used for this purpose.5     

As Karl Dimer later pointed out in 1989 ‘Some Aborigines did kill a few sheep, but who can blame them? 

The sheep ate the grass that their game used to live on.’6 Not only did the sheep eat grass and other herbage, but 

as John Pickard describes, an Australia-wide problem was that pastoralists had no idea what levels of stocking the 

country could sustainably carry. The inland climate at Fraser Range could be extremely variable, so country which 

appeared understocked in some years would be overstocked in others. Pickard contends that even in modern 

times there can be no set rules for carrying capacity in most of Australia’s rangelands.7 In the early days these 

problems were overcome by occupying more land, the practice of mobility through transhumance and the use of 

mobile strategic shepherding. The Dempsters for instance expanded their original lease areas so that they 

occupied the best pockets of coastal land from Hopetoun (Maryanne Haven as it was then called) to east of 

Esperance as well as areas inland around Fraser Range that enabled transhumance, alienating more and more 

Aboriginal land and with their erupting sheep numbers, devastating ecosystems and habitats on a regional scale.   

Amy Crocker (nee Baesjou) who grew up on Hill Springs near Cape Arid, claimed that the Pontons and John 

Sharp ‘made friends with the plentiful wild natives and encouraged them to help in all his work, as well as 

shepherding the sheep.’ She recounts an incident when the men hearing that the local Aboriginal people were 

going to confront them crept up on their camp at night and fired rifle shots above them to scare them, off though 

no-one was injured.8  According to Peter Gifford and Arthur Dimer this may be a sanitized version of what 

relationships were really like as Ngadju people have far less positive interpretations of this incident and other early 

contacts. Incidents in police records for much of the Esperance district show that the transition from Aboriginal 

ownership of the land to European settlers was not peaceful - it could be described as a period of guerrilla war 

during the period 1877–1890s with murders occurring on both sides.9   

However, by 1902 when George Olivey travelling Inspector for the Aborigines Department in Western 

Australia came to the Esperance district, most Aborigines worked on the Dempster family station with contract 

                                                
4 EMA HS/694 DEM. Extract from diary of a Dempster brother, when pioneering Fraser Range, 1870.  
5  John Malcolm. ‘Pioneer Police Early days at Esperance.’ WA Sunday Times, June 1928. The article describes a protest by local 
Aborigines against their treatment by the Settlers and the subsequent imprisonment of the ‘ring leaders’ on Black Island. 
6 Dimer, 1989, 33-34. 
7 J. Pickard. ‘Carrying Capacity in Semi-Arid Australia.’ In A. Conacher. Editor. Land Degradation: papers selected from 
Contributions to the Sixth Meeting of the International Geographical Union’s Commission on Land Degradation and 
Desertification, Perth, Western Australia, 20-28 September 1999. Kluwer Academic Publishers, Dordrecht, Netherlands, 2001. 
8 Crocker, 1986.  
9 Gifford, 2002, Ch.2. 
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shepherding and shearing and were paid, though not always well. They combined this employment with traditional 

hunting and camping on the pastoral leases and unalienated Crown Land. The need for further monetary income 

was also achieved from dingo bounties and sale of kangaroo and possum skins.10 When the rabbit consumer front 

arrived in 1905, they became very important to the Aborigines, as they provided food as well as income from 

rabbit skins. Iris Burgoyne, a surviving Mirning elder, tells how they did not care for rabbit meat but ate it as there 

was no choice, for by then kangaroos and possums who had been overhunted for skins were rare and many of the 

smaller preferred native mammals such as boodies, woylies and bandicoots were gone or disappearing. She sadly 

explains how living in the dominant Anglo society was not easy as it required people to forego traditional 

relationships with land and animals and take on the wasteful non-Aboriginal ways of exploitation.11    

This destruction of local flora and fauna food sources, hunger and disease impacts meant that Aboriginal 

resistance could not be sustained, and the limited choices left to them meant that to survive they had to accept 

occupation of tribal lands and adapt as best they could. How this adaptation could have been positive on a large 

scale, in terms of integrating two social ecological systems, is illustrated in the following discussion of how the 

Dimer family, with a German father and Aboriginal mother managed the lease for Nanambinia Station.12 They were 

possibly the last true pastoralists of the Esperance bioregion, overlapping the times of closer settlement and 

agricultural development that started in the higher rainfall areas to their west. Their version of colonial mobile 

pastoralism included Aboriginal people as part of an enterprise that integrated pastoralism and family scale 

agrarian practices with definitive aspects of Aboriginal land management and SES. This mixed descent Aboriginal 

family also displayed a strong attachment to their country and detailed knowledge of how to best manage it, at 

least in the early days.  

 

6.4 Nanambinia 

Nanambinia was a community of full- and mixed-descent Aboriginal people who lived together, each with 

individual roles that contributed to its overall success. The various Aboriginal people provided cheap labour, but 

the family members worked just as hard for little income. As the youngest son Tom Dimer explained during an oral 

history interview in 1990: 

all the stations round there [eastern Esperance bioregion] had aboriginal shepherds you see … all they 

wanted was clothes, tucker and tobacco. And it’s cheap labour, cheap labour them days. And that’s how all 

them stations started off.13  

Heinrich (Henry) Dimer, a German butcher turned sailor, jumped ship in Albany in 1884 and ended up working for 

Campbell Taylor at Thomas River Station. He worked for other early settlers as well, shepherding for the Brooks 

                                                
10 Gifford, 2000, 77; Haebich, 1992, 1-4.  
11 Burgoyne, 2000, 6; Gifford, 80-83. Mirning people’s country is supposed to end at Pt. Culver, but the boundary was far more 
fluid, sometimes overlapping with Ngadju country  
12 Dimer, 1989. 
13 Dimer, 1990, 4.   
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family at Balbinya who paid him with a small sheep flock. In 1901 Henry applied for an 8094 ha (20 000 acre) 

pastoral lease north east of Point Culver which was granted. In 1902, he applied for another of 10 522 ha (26 000 

acres) which was also granted and was named with the Aboriginal derived name of Nanambinia station.14 A further 

lease east of Nanambinia was acquired in 1903. At Nanambinia station Henry built a home for his wife Topsy, who 

was of mixed Nyungar descent, and their many children. In this family there seemed little distinction between 

male and female roles as both boys and the girls helped with physical and domestic work.  The keenest hunter of 

all was Henry’s older sister, Annie, who ‘was a great one for hunting anything, from white ant nests to rabbits, 

turkeys, goannas and their eggs.’ The men in the family were also accomplished cooks and fruit and vegetable 

bottlers.15  Figure 6.1 shows the station homestead in the 1930’s, heavily overgrazed as the long term systems 

were beginning to unravel.  

 

 

Figure 6.1 Nanambinia homestead (appears overgrazed around the homestead).16 

 

The station is recorded as having abundant herbage for grazing domestic animals including saltbush 

varieties, blue bush, sage bush, samphire bush, grey broom and quandong trees. There were also plentiful grasses 

and low herbage especially after rain. Jim Addison, previously Senior Technical Officer at DAFWA Kalgoorlie, 

                                                
14 Dimer, 1989, 27. Nanambinia was likely named from the Aboriginal words ‘Narnoo’ the name of small wattle tree that only 
grew on the small granite rocks on the station – ‘binya’ means small. Aboriginal people in fact called the station ‘Narnoobinya’.   
15 Dimer, 1989, Chapter 11.  
16 EMA, 1722. Nanambinia Homestead - probably in 1930’s. 
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believes changed fire regimes, rabbits and overgrazing have led to annual grasses dominating the once rich and 

productive chenopod shrublands that were originally a feature of this area.17   

 

 

Figure 6.2: Annual Based Grassland with a few scattered saltbush and bluebush surrounding Nanambinia homestead, 2015.18 

 

Water was the ongoing concern as there were no natural permanent water sources other than the natural 

rock pools and numerous Aboriginal-made gnammas which held too little water to provide for large numbers of 

domestic animals. A fundamental ecological impact of pastoralism in the drier regions was the provision of water 

to both stock and wildlife (including animals that later became wild, such as horses). Although this allowed the 

carrying capacity to be increased it also made overstocking more likely by wild as well as domestic herbivores. 

Figure 6.3 shows how using camel or horse pulled scoops, dams could be built. The Dimers built several large dams 

and improved catchments around the numerous granite outcrops to increase the amount and permanence of 

water.  

 

 

                                                
17 Jim Addison pers.com.2017.    
18 NY Chalmer personal collection -photograph April 2016.  
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Figure 6.3:  Horse team and man with scoop, digging dam, Salmon Gums railway dam. Town site Salmon Gums. 

C1927.19 

 

Even so, erratic rainfall especially from the 1930-40’s onward, meant that water continued to be a limiting 

factor. As Karl Dimer notes in his history of life on the station ‘the scarcity of water, in fact, tended to rule our 

lives.’ This water scarcity and continual stock movement should have prevented overstocking however as Henry 

and later Karl Dimer complained, new Government lease conditions for pastoral land from the 1930’s, were 

introduced as a policy aimed at rapid settlement of the most productive and accessible land, and ensured 

overstocking of country.20 Lease rates were linked to the average price of greasy wool produced in Western 

Australia as declared by the Government Statistician, not to objective research with sustainable land use as a goal. 

There was a lack of understanding that rangelands were not consistently productive year in, year out and that such 

policies were contributing to their ongoing deterioration. To ensure the maximum production, the prescriptive 

stocking rates required on leaseholds were adjusted without any reference to land capability, seasonal conditions 

or drought.  

any pastoral lease/leases, owned and worked as one station, shall be liable to forfeiture if such lease, or 

group of leases, is not stocked and kept stocked as follows, namely: That after seven years into the lease, 

there must be ‘thirty head of sheep or six head of large stock for each thousand acres of the area leased.21  

                                                
19 EMA, P474-1, Source unknown. 
20 Dimer, 1989, 291-292; A. Brandis. Rescuing the Rangelands: management strategies for restoration and conservation of the 
natural heritage of the Western Australian rangelands after 150 years of pastoralism. WA Department of Environment and 
Conservation, Bentley, WA, 2008, pp.44 Comparatively the improved pastures of the Esperance sandplain can carry about 3 sheep 
to the acre (7 dry sheep equivalents (dse) /ha)    
21 Western Australian Land Act, 1933.   
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The same conditions applied to all long-held leases such as those of the Dimer family, and astonishingly still exist 

today.22 

 Though this number of stock may seem low, in slow growing plant landscapes subject to dry periods 

where perennial herbage can be easily overgrazed the number could at times be too high. Furthermore, this was a 

minimum requirement and Tony Brandis relates how sheep numbers rose following the 1922-28 wool boom, so 

that by 1934 the Western Australian rangelands were carrying up to 5.5 million sheep.23 As John Pickard and the 

Southern Rangelands publication by Agriculture and Food, WA, have reiterated, there is no fixed carrying capacity. 

The arid climate, with frequent dry years interspersed with occasional high rainfall events, makes it particularly 

difficult to match forage demand (stocking rate) with supply (available forage).24  J.H. Holmes confirms that such 

seasonally variable rangelands can be easily overstocked to the level of an environmental disaster leading to 

desertification.25 Francis Ratcliffe, employed by the Commonwealth government during the 1930’s, to establish the 

causes of increasing soil degradation in arid South Australia, determined that it was due to overstocking caused by 

financial considerations; reluctance to remove stock during drought; destruction of perennials and their seedlings 

especially in drought; very slow regeneration as many plants are long lived and cannot rapidly rebound; and 

drought frequency, which as already mentioned is often linked to vegetation destruction.26  These conditions 

would became a feature of the eastern parts of the Esperance bioregion from the 1930’s onwards for a number of 

reasons, including the cessation of shepherding, leasehold conditions described above forced greater stocking 

rates and overgrazing, a persistent run of dry years and changing economic circumstances.27  

Nanambinia’s main enterprise was sheep for wool. Shepherding was done expertly and cheaply by 

Aboriginal families who lived permanently with their mob of sheep. A license was needed to employ Aboriginal 

people and their payment in food and other material needs was supplemented by government rations and the 

traditional animal foods that were initially still available. Aborigines had to pay for domestic animal meat such as 

mutton. Horses were also bred on the station and sent to a business partner who broke them to saddle for sale. 

Others were kept for draught work including pulling carts and sulkies and dam building. Donkeys were used for 

pulling carts, ploughing and general duties that required strength rather than speed and because of their qualities 

were good for young children to handle – important in the Dimer family since all had to pull their weight from an 

early age. Camels required far less water than horses and had the ability to eat a wider range of plant foods. They 

had superior draught abilities and became the major power source for station work, being used along with horses 

                                                
22 Wendy Duncan, Ex-Western Australian Senator, pers.com., 1917. 
23  Brandis, 2008, 44 -45.  
24 Pickard, April 2008, 55-80; Department of Primary Industry and Regional Development. Rangelands of Western Australia. 
Department of Agriculture and Food, South Perth, WA, 2017.  
25  J.H. Holmes ‘Extensive grazing in Australia’s dry interior.’ In Simpson, R.P. and Holmes, J.H. Editors. Man and the 
Environment: Regional Perspectives. Longman Cheshire Pty. Ltd., London, UK, 1983.   
26 F.N. Ratcliffe.  Flying fox and drifting sand. Angus and Robertson, Sydney, NSW, 1953.   
27 Dimer, 1989, 291-293. 
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for dam digging and pulling the wagons loaded with wool bales to Israelite Bay for export to markets by ship, as 

shown in Figure 6.4. 

 

 

 

Figure 6.4: Dimers’ camel team, carting wool to Israelite Bay.28 

 

  Cattle were run on the property at Point Culver and a large vegetable garden and an orchard were 

established at the Nanambinia homestead with plentiful water supplied from a deep granite runoff dam. Land was 

also cleared to grow oats and wheat hay for the dairy cows and horses. Henry Dimer found that the cleared 

saltbush land would only grow a crop for two years then became too salty, so he stopped this practice and only 

grew crops on the red rocky soils around the base of the granite rocks. Karl Dimer observed that it took around 

fifty years for the cleared saltbush patches to recover enough to patchily grow native grasses again.  

As a family enterprise Nanambinia station continued for a long period after the death of Henry in December 

1936.  Reasons for its success relate to multiple and flexible management systems based on a large unpaid work 

force of family and Aboriginal people along with the integration of Aboriginal systems of managing country into 

the station enterprise. Management systems were intensive, closely monitored and mobile so that stock and 

country was kept in good condition with constant strategic shepherding movements to new grazing and resting of 

grazed areas. Having coastal leases allowed transhumance and every year in rotation patches of scrub were burnt 

in January to regenerate grasses and herbaceous plants. Good water supplies were developed in the mallee-

woodlands next to granite outcrops. There was a spread of income risk with different enterprises including wool, 

                                                
28 EMA, P4227, Photographer unknown.  
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beef, horses, kangaroo and dingo/eagle bounties as off-station income. Drought was mitigated by having the 

higher rainfall coastal leaseholds, constructing large dams for inland properties and the ability of Aboriginal 

shepherds to know when and how to follow rain-producing thunderstorms with the sheep flocks.29 The majority of 

vegetables, fruit and animal food was grown on the properties, and supplemented with wild food plants 

(quandong, yams) and animals (kangaroos, wallabies, boodies, bush turkey, goannas, fish and water birds). This 

allowed most of the cash income to be used for improvements or off-station investment (for example, a butcher 

shop was purchased in Norseman). Resilience to changes in economic conditions was supported by an almost 

complete food self-sufficiency and income spread over a range of enterprises.30    

Significant income was made by individuals from bounties for dingos (Canis lupus dingo), eagle hawks 

(wedgetail eagles, Aquila audax) and sale of kangaroo skins (red kangaroo, Macropus rufus and western grey 

kangaroo, M. fuliginosus) by both pastoralists and Aboriginal people. The hunting impact upon these marsupials 

may have been severe despite the potential increase in numbers with the improved water access - there are few 

living in this part of the Esperance bioregion now. Mirning elder Iris Burgoyne relates how in Mirning country 

(which overlaps the eastern bioregion) kangaroo hunting severely affected their numbers to the extent that 

eventually many Aboriginal people refused to hunt them for Anglo Roo contractors and tried to protect them.31  

The successful enterprise of the Dimer family lasted one and a half generations before pastoral lease 

changes, social and ecological factors as well as climatic changes impacted them. The large cheap Aboriginal 

workforce disappeared as Aboriginal numbers declined, and they were ‘encouraged’ to enter Norseman missions 

during the 1930’s. Without Aboriginal shepherds and their ecological skill sets that had allowed strategic mobile 

shepherding, overgrazing with set stocked sheep and other livestock likely eliminated drought resistant perennial 

pastures and resulted in domination by the annual grasses that Geoff Grewar farmer and past owner of Balladonia 

and Thomas river stations, says are evident today and  barely produce in dry years.32 There are hydrological 

impacts as bared ground has a microclimate with higher evaporation, reduced organic matter and water holding 

capacity exacerbated in lower rainfall years and greatly reduced pasture production.33 Pastoralism in this part of 

the Esperance bioregion became increasingly difficult from 1926 to 1947, a 20 year period with clusters of 

consecutive years below the long term mean of 266.3mm (1907 -2014). According to Karl Dimer’s subjective 

memories, the region became significantly drier and subject to droughts during the 1930’s to 1950’s, so that even 

the European fruit trees that had produced for 30 years died.34 His memories are supported as the long term trend 

in Figure 6.4 130’s to 1980’s, shows many years with average to below average rainfall.  It is the frequency and 

                                                
29 Dimer, 1990, 270 - 267 
30 Dimer, 1989, 170-176, 289. 
31 Burgoyne, 2000, 6. Iris Burgoyne describes hunting kangaroos for contractors until her people realised that the kangaroos were 
disappearing.  
32 Geoff Grewar (farmer), interviewed by Nicole Chalmer, Coronet Hill, 20/08/2012.  
33   A. Sarre. ‘Slow change on the range’, Ecos 100, 1999, 44; B.R. Sharp and R.J. Whittaker. ‘The irreversible cattle‐driven 
transformation of a seasonally flooded Australian savanna.’ Journal of Biogeography 30, no.5, 2003, 783-802; 
34 Dimer, 1989, Ch.13.From the 1930’s onwards instead of 1 bad year in 5, it became 4 to 5 bad years and I better year.  

http://www.publish.csiro.au/?act=view_file&file_id=EC100p44.pdf
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occurrence of above average rainfall years that provides soil moisture to withstand dry years. An upward trend 

above the mean started in 1988 to 2014. Figure 6.4 shows rainfall trends at Nanambinia from 1907 to 2014. 

 

 

Figure 6.5: Chart showing rainfall trends at Nanambinia for 107 years.35 

 

This localised shift to drier climatic patterns followed large scale clearing at Salmon Gums during the late 

1920s and 1930s which, as has been discussed in Chapter 2, could have influenced the local climatic patterns.36 The 

period could have been also fallen within the dry phase of one of the Esperance bioregion’s climate cycles 

identified by Louise Cullen and Pauline Grierson. Their analysis of 350 years of climate changes using the tree 

growth rings of a native Cyprus (Callitris columellaris) broadly confirmed the existence of an ENSO-linked cycle of 

around 15 wet years followed by 20-30 dry years along the eastern south coast.37 

  By the 1950s the Dimer family were no longer able to make a living off the station after years of changing 

ecological, climatic, social and economic conditions, and the station went into a cycle of slow decline. The loss of 

the Aboriginal workforce meant Station labour input was greatly reduced and became more expensive. There were 

also family disruptions, for to live in parity with the rest of society, having a car, modern appliances and going on 

holiday needed disposable income and the Station could not provide for this without significant expansion. Karl’s 

family no longer wanted to live in isolation and they could not afford to employ the labour necessary to properly 

                                                
35 Bureau of Meteorology rainfall statistics for Nanambinia Station 1907- 2000. Raw Data converted to Chart by NY Chalmer. 
36 Dimer, 1989, 335-337. See Chapter 2.  
37 N.N. Hubbard. ‘An integrated method for reconstructing regional palaeoclimates: Australia (18,000 years BP).’ 
Palaoegeography, Palaeoclimatology, Palaeoecology, 1995, 141-166; L.E. Cullen and P.F. Grierson. ‘Multi-decadal scale 
variability in autumn winter rainfall in south-western Australia since 1655 AD as reconstructed from tree rings of Callitris 
columellaris.’ Climate Dynamics 33, 2009, 433-444. An in-depth analysis of the south-east climate for the last 350 years using 
dendrochronology.            
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manage the station, so in the 1980’s it was sold. Following the economic pattern described by Neil Barr, as ‘get big 

or get out’, Nanambinia today is part of the six-property aggregation of Balladonia station.38 

  

6.5 Ecosystem Baselines and Pastoral Impacts 

Ecosystem impacts started with the direct loss of Aboriginal SES, as fire in the landscape was no longer explicitly 

managed, yam beds no longer dug over and habitats and lives of important animals and plants no longer 

protected. Though a short period of predator release was documented in some of Western and Eastern Australia 

after Aboriginal population numbers collapsed, the evidence of sheep impacts, European hunting and an epizootic 

disease seemed to have prevented such an outbreak in the Esperance bioregion.39   

The limited data sets provided by brief mentions in diaries, journals and oral histories, suggest a baseline for 

the widespread animal and plant landscapes present when the Dempsters first came to the Esperance bioregion. 

They included large visible animals such as emus, bush turkeys and grey kangaroos living in the grassland habitats 

created and maintained by Aboriginal burning. The cryptic animals of the swamps, thickets, trees and edges of 

clearings and granite outcrops included snakes, lizards, frogs, quoll, bandicoots, woylies, bilbies, tammar, black 

gloved wallabies, quokka, rock wallabies, brushtail and ringtail possums and brushtail bettongs. In the drier areas 

to the east (Israelite Bay and north) and north to Fraser Range and Southern Hills, pastoralist Amy Crocker 

describes warrens she attributed to burrowing bettongs. They may have included bilby and wombat warrens 

scattered in the mallee woodlands; the activities of these animal residents complimented Aboriginal burning 

practices to maintain grassy mosaics as they ate regenerating eucalypt and acacia seedlings and fertilised the open 

areas around their homes with droppings.40 Also present in these regions were woylies, red kangaroos, euros, 

emus, bush turkeys, mallee fowl, hare wallabies, and western barred bandicoot species. Distributed throughout 

the intimate ecologies from coast to mallee-woodlands would have been many smaller marsupials such as honey 

possums, pygmy possums, small predatory dasyures including Antechinus sp., dibblers and pouched mice. There 

were small rodents such as hopping mice, stick nest rats, western mouse and kangaroo mice as well as numerous 

species of reptiles and frogs. As hunters and plant food collectors, Aboriginal peoples were at the apex. Below 

them in the predatory hierarchy were the smaller hunters such as dingoes, eagles and hawks, spotted quolls, 

monitor lizards, phascogales and antechinus species.  The trees were occupied by possums and birds. Ring tail 

possums survived well into the 20th century as described by Edward Hannet and probably brushtail possums also, 

                                                
38 N. Barr. The House on the Hill – the Transformation of Australia’s Farming Communities. Halstead Press, Canberra, ACT, 2011; 
E.J. Van Etten. Changes to land tenure and pastoral lease ownership in Western Australia's central rangelands: Implications for 
co-operative, landscape-scale management. Edith Cowan University Publications, Mt. Lawley, WA, 2013. Both describe the 
same issue - a need to get bigger areas to maintain the economic status quo.  
39 Probandus. ‘Our Rats and Pordies.’ Our Letter Bag, To the Editor.  Eastern Districts Chronicle, 20 April 1878, p.3.  Describes an 
eruption of kangaroo rats and burrowing bettongs, ascribed to Aborigines no longer eating them and their predators poisoned; 
D. Ward.  People, Fire, Forest and Water in Wungong Catchment. PhD Thesis, Curtin University, 2010, 104-105. The Colonial 
Secretary Hon. F. Barlee introduced a bill to repeal the need for a license to shoot kangaroos and other animals because their 
numbers were burgeoning in the south-west as there were not enough Aborigines left to eat them.   
40 J.D. Richards and J. Short.  ‘History of the disappearance of native fauna from the Nullabor plain through the eyes of long 
term resident Amy Crocker.’ Western Australian Naturalist 21, no.2, 1996, 89-96. 
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for as Tom Dimer mentioned, hunting for fur was a way of earning extra money on Lynburn (Thomas River) station 

and brushtails had the commercially desirable fur. Flocks of Carnaby’s cockatoos in the thousands would have 

been a seasonal feature in the skies migrating between the coastal feeding grounds and nesting areas in the 

ancient mallee-woodlands to the north and west.41 

The extractivist orientation of European SES exploited individual animal species for fur, skins and meat and 

in doing so impacted the resilience of Esperance bioregion ecosystems. Predators, such as dingoes and eaglehawks 

(now known as wedgetail eagles) fared badly when people with a cultural tradition of predator destruction 

established themselves as the new land owners.42 The decline of Aboriginal SES would be further catastrophic to 

ecosystems and their non-human occupants for it also coincided with other negative shocks. These included an 

epizootic disease affecting small marsupials, intense commercial exploitation of marsupials such as kangaroos and 

possums for their skins and destruction of native predators, which allowed proliferation of exotic mesopredators 

such as foxes and cats.43 The ‘war’ on predators and herbivorous marsupials perceived as competitors continued 

relentlessly after land clearing and intensification of agriculture. 

 As discussed previously in Chapter 5, the greatest and most long lasting and thorough impacts were due to 

the grazing pressures of large numbers of sheep. This affected the ecosystems that animals from the smallest 

insect, amphibians, reptiles to the largest native mammals—wombats, red and grey kangaroos—needed for food 

and shelter. The Esperance bioregion pastoralists needed the sheep population to grow exponentially to increase 

profits. They achieved this by managing them through transhumance and shepherding onto the best feed and 

water, killing herbivore competitors and predators and removing sheep killing Aborigines to prison.  The later use 

of Aboriginal shepherds meant that even the most remote parts of stations were grazed on a regular basis.44 

Previous ecosystem processes and functions were so profoundly affected that biodiversity and carrying capacity of 

all species was heavily reduced. 

                                                
41 Edward Hannet, (retired farmer), interviewed by Nicole Chalmer, Esperance, 19/01/2007; J. Short and J.H. Calaby. ‘The Status 
of Australian Mammals in 1922 – collections and field notes of museum collector Charles Hoy.’  Australian Zoologist 31, no. 4, 
2001; I. Abbott. ‘Historical perspectives of the ecology of some conspicuous vertebrate species in south-west Western Australia.’ 
Conservation Science Western Australia 6, no.3, 2008, 1-214; Dimer, 1990, 1-2. He relates how possums were hunted for fur at 
Lynburn Station, Thomas River; D. and D. Johnson, (retired farm managers), interviewed by Nicole Chalmer, Esperance, 2014.  
42 M.G. Ridpath and M.G. Brooker. ‘Age, Movements and the Management of the Wedge-Tailed Eagle, Aquila audax, in Arid 
Western Australia.’ Australian Wildlife Research, 13,1986, 245-60; D. Young. ‘Dingo scalping and the frontier economy in north-
west South Australia.’ In I. Keen. Editor. Indigenous Participation in Australian Economies: Historical and anthropological 
perspectives. Australian National University Press, Canberra, ACT, 2010. Bounty systems were used, but Aborigines ‘farmed’ 
dingoes by taking only pups and leaving the adults to breed again; Dimer, 1989. He refers often to killing dingos because 
they killed sheep, though believed it positive that when foxes arrived dingos killed them. 
43 Abbott, 2006, 530-61; I. Abbott. ‘Faunal Extinctions – Where and how have populations disappeared?’ Information Sheet 21, 
Science Division. Department of Environment and Conservation, Bentley, WA, 2009; A.D. Wallach, et.al. ‘What is an apex 
predator?’ OIKOS 124, no. 11, 2015, 1453-1461. Mesopredators are smaller than apex predators which have been shown to 
keep their numbers in check. 
44 G. Caughly. ‘Eruption of Ungulate Populations, with Emphasis on Himalayan Thar in New Zealand.’ Ecology 51, no.1, Jan. 
1970, 53-72. Discussed in more detail in Chapter 5, 14-15. 
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Colin Yates, et.al., Andrew Burbidge, et.al.  and Nevin Bryant et.al. argue that the consistent defoliation and 

reduction in plant cover that occurs from overgrazing due to herbivore eruption, has deep ecological impacts.45 

Ecosystems become dominated by wide spaced unpalatable plants and trees, and as perennial grasses, chenopod 

shrubs and herbs are eliminated microclimates deteriorate because evaporation increases significantly and the 

ability of dews to be absorbed into the soils disappears.46 This starts a cycle of increasing aridity and topsoil loss as 

the ability of semi-arid land vegetation growth patterns to augment rainfall is reduced.  Ground dwelling animals 

such as arthropods, small mammals, ground nesting birds and reptiles are particularly vulnerable to grazing 

intensity. Their vulnerability relates to their need for special vegetation structures and assemblages for food, 

shelter and reproduction. They also have limited ability to disperse when local conditions deteriorate.47  

Tim Flannery maintains that pioneer journals throughout Australia repeatedly record the decline of native 

mammal fauna following intensive and prolonged sheep grazing. Gross overgrazing with consequent habitat 

destruction in the Flinders Ranges in South Australia from 1860 to 1880 is closely correlated with the extinction of 

medium sized native mammals.48 Burbidge and McKenzie have described how a universal feature of extinct 

Australian mammals is a Critical Weight Range of 3.5g to 5kg. They link this phenomenon to the requirements of 

these highly specialized species for the continuation of habitats characterized by thick layers of herbs and grasses 

providing food and shelter. If food and shelter resources are reduced this usually leads to extinction due to 

starvation, predation and disease.49  Tom Dimer describes ‘little wirra’ (perhaps woylies?) a small marsupial once 

common in the mallee-woodlands when he was younger, that made a shelter of grasses woven into a nest. It had 

eventually disappeared by the late 1930’s.50  Such an animal would be expected to have been susceptible to any 

level of overgrazing that removed its food and shelter especially during the periods of drought, worsened by set 

stocking which, as previously discussed, intensified during the 1930s and 40s.51 This dry period, corresponding with 

livestock overstocking, may have been a tipping point of food and habitat loss allowing predation and disease 

vulnerability for native wildlife which until then had persisted in the eastern Esperance bioregion, as they seemed 

to rapidly disappear during this period. 

                                                
45 C. J. Yates, et.al. ‘Grazing effects on plant cover, soil and microclimate in fragmented woodlands in south‐western Australia: 
implications for restoration.’ Australian Ecology 25, no.1, 2000, 36-47; Burbidge, et.al., 1989, 184- 185; N.A. Bryant, et.al. 
‘Measuring the effect of overgrazing in the Sonoran Desert.’ Climatic Change 17, no. 2-3, 1990, 243-264. Overgrazed landscapes 
have significantly greater water loss from evaporation and lose the capacity to absorb heavy dews into the soil.  
46 C. Massy. Call of the Reed Warbler: A New Agriculture – A New Earth. Penguin, Melbourne, Victoria, 2017. Degraded soils also 
lose the capacity to absorb heavy dews, 503.  
47 B. Howland, et.al. ‘Eaten out of house and home: impacts of grazing on ground-dwelling reptiles in Australian grasslands and 
grassy woodlands.’ PLOS One 9, no.12, 2014, e105966. 
48  T. Flannery, Quarterly Essay 9 Beautiful Lies: Population and Environment in Australia (Vol. 9). Black Inc., Melbourne, Victoria, 
2003, 19-20; E. Vega and C. Montana. ‘Effects of overgrazing and rainfall variability on the dynamics of semiarid banded 
vegetation patterns: A simulation study with cellular automata.’ Journal of arid environments 75, no. 1, 2011, 70-77. In arid 
regions throughout the world vegetation grows in landscape patterns designed to trap rainfall at the habitat level.  
49 Burbidge and McKenzie, 1989, 183-185; G. Caughley and N. Shepherd. Kangaroos, their ecology and management in the 
sheep rangelands of Australia. Cambridge University Press, Cambridge, UK, 1987, Section 1.22.  
50 Dimer, 1990, 30. 
51 Dimer, 1990, 104. The local climate changed quite dramatically where once you could depend on winter rain. 
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   In Victoria sheep ate out the Murnong daisy yam within 10 years, directly implicating them in the rapid 

disappearance of a once numerous large native mouse that had its habitat and food eaten. It would be expected 

that sheep in the Esperance bioregion would have rapidly discovered edible yams including Murnong (Microseris 

lanceolata), which still occurs in small populations around lake margins, as well as the leaves, seed heads and roots 

of perennial grasses.52 Tom Dimer alludes to the disappearance of yams when he explained that it was easy to 

travel and live off the land by hunting and finding yams when he was young, but by the late 1930s the small 

mammals and yams were no longer found.53 Grazing cattle will rapidly eat out and permanently eliminate various 

swamp growing Typha species - once a very important Aboriginal food with their starch-producing rhizomes. Their 

dense, tall leafy stems also provide habitat for small mammals, frogs, water birds and insects and these also 

disappear with the Typha.54   

Recent studies have further supported domestic animal grazing, inappropriate fire regimes and large 

predator control as primary factors in triggering native ecosystem collapse. A case study by Andrew Smith and D.G. 

Quin concluded that the loss of habitat for food and as shelter from predators with grazing and inappropriate fire 

regimes is the prerequisite for the continuing dramatic declines and extinction of Conolurine rodents (the rabbit 

rats – Coniluris albipes and Conilurus penicillatus) and small marsupials. The conclusion that habitat loss is the 

critical factor in recent declines of northern native rodents has been confirmed by Michael Lawes et.al. A 

multivariate comparative approach has been used by Diana Fisher et.al. to compare extrinsic and intrinsic factors 

leading to decline and extinction of marsupials and they have also concluded that habitat degradation by sheep is 

the most important factor and a prerequisite for predation pressure to have impact.55 The elimination of dingoes 

as keystone predator from large areas has allowed the proliferation of smaller predators such as foxes and cats 

which can then use rabbits and introduced Murine sp. (rats and mice) as a base for persistent native animal 

predation.56   

 

 

 

                                                
52  B. Gott. ‘Ecology of Root Use by the Aborigines of Southern Australia.’ Archaeology in Oceania 17, no. 1, Plants and People, 
April 1982, 59-67; Mary Hoggart, farmer and botanist, interviewed by Nicole Chalmer, Condingup 211/11/2014. 
53 Dimer, 1990, 104.  
54 NY Chalmer pers. obs. Of cattle grazing Typha swamps on Esperance cattle properties. This perennial rapidly loses root 
reserves and disappears under continuous grazing; Pickering, R.  Australasian Bittern in Southwest Australia. Department of 
Environment and Conservation, Bentley, WA, and Birdlife Australia, Melbourne, Victoria, March 2013. The loss of freshwater 
wetlands and their Typha sp. in the Esperance bioregion and Southwestern Australia is linked to the drastic decline and rarity of 
the Australasian bittern, Botaurus poiciloptilus.  
55  A.P. Smith and D.G. Quin. ‘Patterns and Causes of Extinction and Decline in Australian Conolurine Rodents.’ Biological 
Conservation 77, 1996, 243 -267; M.J. Lawes, et.al. ‘Correlates of Recent Declines of Rodents in Northern and Southern 
Australia: Habitat Structure Is Critical.’ PLOS One 10, no. 6, 2015, e0130626; D.O. Fisher, et.al., ‘Extrinsic versus intrinsic factors 
in the decline and extinction of Australian marsupials.’ Proceedings of the Royal Society of London B: Biological Sciences 270, no. 
1526, 2003,1801-1808. In other areas of Australia overstocked cattle are implicated.  
56  C.N. Johnson, et.al. ‘Rarity of a Top Predator Triggers Continent-Wide Collapse of Mammal Prey: Dingoes and Marsupials in 
Australia.’  Proceedings: Biological Sciences 274, no.1608, Feb. 7, 2007, 341-346. 
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6.5.1 Humans and Other Predators 

Thomas Dunlap details how the common approach to indigenous predators in the European diaspora was to get 

rid of them.57  In Western Australia dingoes became a declared pest in 1885 and the Dog Acts of 1883-1903 limited 

the number of dogs an Aboriginal man could have to one.  There was also provision for the payment of a reward of 

10 shillings to any person killing a wild dog—the tail was required as proof—so making them an attractive income 

source for Aboriginal people and settlers alike. Karl and Tom Dimer both describe the targeting of dingoes because 

of their potential and actual predation on sheep and their bounty value, and how their numbers drastically 

declined.58 These policies effectively prevented the proliferation of feral dogs and may have been a factor in the 

continued almost complete dominance of Canis lupus dingo genes that Danielle Stephens has found in modern 

populations of Western Australian dingoes.59  

 Initially dingo predation on sheep may well have increased as did Aboriginal sheep stealing when sheep 

numbers increased significantly, and native food animals declined. It is likely that not only were Aborigines hungry 

but so also were the smaller keystone predators - dingoes and wedgetail eagles.  Both species were targeted 

relentlessly from early colonisation. The rabbit invasion of 1905 enabled eagles (and dingoes) to switch their food 

dependency to include over 50% rabbits and reduce impact on other prey species. However, the continued 

attempts at their extermination removed the potential of both species to control rabbit, fox and cat populations.60  

As predators, including Aboriginal people, were removed from ecosystems, there was a period of predator 

release for populations of marsupial prey animals. Though not specifically recorded in the Esperance bioregion, in 

other parts of south-western Australia smaller marsupial populations had increased to levels of becoming a 

nuisance and pest to the agricultural settlers as proclaimed by ‘Probandus’: 

SIR, -Almost every settler in the colony most bitterly feels the rapid increase of the above-named little 

wretches [rats and pordies (woylies and burrowing bettongs known as kangaroo rats and boodies in the 

Esperance bioregion)] which torment us at seed-time and harvest, and all the year round if they can 

possibly get at our gardens or anything else. …  the direct cause of their increase[?]. It is simply this: the 

natives no longer seek their living by killing, kangaroo rats and digging out pordies …, we destroy, all the 

                                                
57 T.R. Dunlap.  Nature and the English Diaspora: Environment and History in the United States, Canada, Australia and New 
Zealand. Cambridge University Press, Cambridge, UK, 1999, 86-87,211-215,227-228. 
58 Dog Act 1883 and Dog Act 1903 had provision for managing Aboriginal dogs and wild dogs (Canis lupus dingo). The Acts allowed 
- Dogs of ‘Aboriginal natives’ could be destroyed in certain cases. Amended in 1885. It was legal for an “Aboriginal native” to have 
an unregistered dog, but if the number was more than the total number of people in a group, then the extra dogs were liable to 
be destroyed. Efforts by government for this kind of Act started in the 1840s; K. Dimer, 1989, pp. 13,50,305 etc.; T. Dimer, 1989, 
p.45.   
59  D. Stephens. The molecular ecology of Australian wild dogs: hybridisation, gene flow and genetic structure at multiple 
geographic scales. PhD thesis University of WA, 2011, 3, 46-49. Stephens has developed a molecular gene map of hybridisation 
between dogs and dingos across Australia. In the Esperance and Kalgoorlie bioregions, close to 100% of sampled animals were 
over 95% dingo. The highest percentage of hybridisation is on the East coast of Australia;  
60  Dimer, 1989, 305. Wedgetail eagles and dingos had government bounties to encourage their elimination; A. Sharp, et.al. ‘The 
breeding season diet of wedge-tailed eagles (Aquila audax) in western New South Wales and the influence of Rabbit Calicivirus 
Disease.’ Wildlife Research 29, no. 2, 2002, 175-184. Wedgetail eagles seem to have become specialist rabbit hunters on the 
Nullabor.  
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native dogs we can …, and likewise the eagles, which altogether natives, dogs, and eagle-hawks, feeding as 

all of them chiefly did, upon the small fry of the kangaroo specie, tended greatly, to keep them under. Now 

all these sources of destruction have mainly ceased, and hence, the rapid increase, of these noxious little 

animals—the farmer's vermine.61 

This small marsupial population spike may have occurred later in the Esperance bioregion and not to the same 

extent.62 By the time Aboriginal and predator number were suppressed the effect of disease, sheep and rabbit 

grazing had depleted numbers of small mammals, even though their presence was still apparent in the eastern 

parts of the bioregion. Tom Dimer, for example, described eating boodies and the superiority of their meat to all 

others in the late 1920’s.63 

The commercial hunting of kangaroos (and probably wallabies such as brushtail and tammar) in the 

Esperance bioregion began initially for meat as previously discussed (Chapter 5) when large numbers were killed to 

supply meat to sealers and whalers. There was a shift in the 1880’s to skins and furs as the main commodity.  

Brushtail possums, an important Aboriginal food resource, were heavily impacted as possum fur was particularly 

desirable as part of the Anglo/European fashion industry, and by 1904 had become the State’s fifth most 

important export item.64  Melbourne skin prices were advertised regularly in the Perth Western Mail from as early 

as the late 1880’s: 

We extract the following from the last weekly report of Messrs. R. Goldsborough & Co., Limited, 

Melbourne: - Keen competition continues unabated, and choice skins realise high prices.65 

In the Esperance bioregion it may have been easy to cause extinction or severe decline in brushtail and ringtail 

possums as their available prime habitat was limited to fertile treed mosaic patches. So assiduously were they and 

other species hunted, that the Game Act of 1892 was declared to protect native and introduced species. When 

numbers eventually increased it was further amended in 1912-13 with the attachment of royalties, such as possum 

skins, 3d. and grey kangaroo 2d., and reinforced with a hefty penalty of 50 pounds for non-compliance, to be paid 

to the State Government for licensed hunting.66 Northern seabirds were recognised as the source of guano which 

was being extracted as fertiliser from northwest islands by this period. They were especially protected as was the 

black swan (Cygnus atratus), which had become the state emblem. Whether these proclamations could be 

enforced in vast remote regions such as the Esperance bioregion with a small scattered population, minimal police 

force and many bays that were used to ship produce out, is doubtful.  

 

                                                
61  Probandus. ‘Our Rats and Pordies.’ Our Letter Bag, To the Editor. Eastern Districts Chronicle, 20 April 1878, p.3.   
62 W. Frost.  ‘European farming, Australian pests: Agricultural settlement and environmental disruption in Australia, 1800-1920.’ 
Environment and History 4, no.2, 1998, 129-143.  
63 Dimer, 1990, 30. 
64 Dimer, 1989, 222. He describes being shown how to catch and cook possum by Aboriginals; Dimer, 1990, 1-2. Possums were 
hunted for fur at Lynburn Station, Thomas River. 
65 Haebich, 1992, 23-24; Advertisements – ‘Skin Prices.’ Western Mail, 13 August 1887, p.23.  
66 Bar Sliprail. ‘The Game Act and Royalties.’ Western Mail, 5 February 1915, p.5.  
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6..2  Marsupials and Disease  

The role of novel disease in causing major mortalities in humans are well documented by authors such as Neville 

Green, Alfred Crosby, Jared Diamond, and Josephine Flood.67 The impacts of disease on indigenous mammals has 

been generally unrecognised. If a disease event was concurrent in a ‘perfect storm’ with habitat destruction by 

sheep, overhunting by people and closely followed by the rabbit invasion (rabbits are reported to have occupied 

burrowing bettong (boodie, Bettongia leseur) warrens, and then fox predation, the surviving mammal populations 

would have been unable to recover. Ian Abbott has proposed that an epizootic disease originating at Shark bay, 

perhaps from animals such as pet dogs, monkeys, civet cats and stowaway rodents brought from Malaysia in 

pearling luggers during the late 1870’s to 1880’s, was a contributing factor in marsupial and native rodent decline 

‘even before habitat destruction by sheep grazing.’68  

 Amy Crocker of Balladonia station supports Abbott’s hypothesis when she states; ‘My uncle told me of a 

strange virus which attacked all small marsupials, killing many species right out. Possums were among these. I 

think this occurred in the 1880s or 1890s.’69 From her recollections, it appears Bilbies and Chuditch may have 

survived this disease because they were still present in 1917 in reasonable numbers until foxes became 

established.70 In 1891 Lance Corporal McGlade of Esperance Bay police station reported ‘At present the country is 

completely devoid of game’ which also lends some support to Abbott’s hypothesis.71  As can be seen in  Figure 6.5, 

the map showing spread of the hypothesized epizootic disease suggests that by the 1890’s the disease would have 

swept through the Esperance bioregion. However oral histories from Tom Dimer and Edward Hannet and others 

indicate that there were many small and medium sized species still apparent in the 1920’s and even later in the 

eastern mallee-woodlands. This indicates that though a decline had occurred mammals had not been eliminated in 

the later-settled areas of the bioregion.72 Tom Dimer reminisced that by the late 1930’s though, in the eastern 

mallee-woodland all the little animals were gone.73 

                                                
67 Green, 1984; J. Diamond. Collapse: How Societies Choose to Fail or Succeed. Viking Press, USA, 2005; Flood, 2006, 115-120; 
Crosby,1989 
68 Abbott, 2006, 530-561.   
69 Richards and Short, 1996, 90-91 
70 Abbott, 2006, 530-561; Richards and Short, 1996, 90-91. 
71 Gifford, 2002, 61.  
72  Abbott, 2006, 530 -561; Dimer, 1990, 30-31; Edward Hannet, 2007. 
73 Dimer, 1990, 30. Tom Dimer ascribed their disappearance to drought and foxes for the role of sheep and other domesticates 
in removing refuge habitat and food vegetation was largely unrecognised.  
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Figure 6.6: Abbott’s map of hypothesized spread of a marsupial-killing epizootic disease.74 

 

There are several further possibilities for this decline as already discussed and it is likely that a combination 

of these factors are implicated. This decline of small and medium sized mammals would have had profound 

ramification for ecosystem processes. Soils would become compacted and eroded and water infiltration, aeration, 

carbon sequestration, nutrient recycling and seed germination significantly reduced as the small ground foraging 

and digging keystone mammals such as the woylie (Bettongia penicillata ogilbyi) and boodie disappeared. Greg 

Martin asserts that without their digging and soil mixing of organic matter that mitigated fire intensity and without 

Aboriginal burning practices, control of fire was lost. Their grazing patterns in concert with Aboriginal firing had 

helped keep the mosaics patches of herbaceous plants and grassed areas open and the trees and shrubs at bay.75 

This complex of vegetation mosaics had allowed many other small mammals and other animals to flourish in the 

semi-arid woodlands. James Noble et.al. describe how the regional extinction of ‘mitika’(boodie) populations in 

central Australia is now widely recognized as a desertification symptom.76  

 

Conclusion 

The Esperance bioregion landscapes, flora and fauna had adapted to and been managed for so long by Aboriginal 

food producing practices as the keystone culture, that ecological systems were co-evolved and relied on the 

                                                
74 With permission, Ian Abbott, 2006, 548. 
75  G. Martin.  ‘The role of small native mammals in soil building and water balance.’  Stipa Native Grasses Newsletter No. 16, 
autumn 2001, 4-7.  
76 J.C. Noble, et.al. and the Mutitjulu Community. ‘The Potential for Degradation of Landscape Function and Cultural Values 
Following the Extinction of Mitika (Bettongia lesueur) in central Australia.’ In J. Conacher, 2001, 79-86. 
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continuation of their management regimes to persist.  As Aboriginal roles were discontinued a feedback cycle of 

diminishing returns and loss of resilience to both the people and animal/plant landscapes became established. This 

cycle was driven further with an eruption of settler sheep numbers, habitat destruction, human and animal 

disease, hunting and predator persecution. The practices of transhumance and aboriginal mobile shepherding with 

their continuation of at least some fire practices appeared to have had a slowing effect on the breakdown of 

existing ecosystems.77 Pockets existed where many animals persisted into the twentieth century implying that 

locally pastoralism was not as immediately destructive as described for other parts of Australia.78 However over 

time fundamental ecosystem impacts progressed and respite would be temporary, as closer settlement, fencing 

and land clearing starting in the early 1900s, continuing at an even greater pace after the Second World War. 

These developments would vigorously complete changes to Aboriginal SES, animal/plant landscapes and 

ecosystems first initiated by pastoralism.  The keystone effects of Aboriginal SES were permanently removed and 

became a memory impossible to reinstate.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
77 Abbott, 530-56; Gale, et.al. 2004, 148-156; Sarre, 1999, 44.  
78 Dimer, 1990; Hannet, 2007; Richards and Short, 1996.    



147 
 

Chapter 7 
 
Whilst I Stretched My Weary Length: Settlers to 1949.  
 
Whilst I stretched my weary length along under the pleasant shade I saw in fancy busy crowds throng the scenes I 

was then amongst. I pictured to myself the bleating sheep and lowing herds wandering over these fertile hills; and I 

chose the very spot on which my house should stand, surrounded with as fine an amphitheatre of verdant land as 

the eye of man has ever gazed on.  I knew that within four or five years civilization would have followed my tracks, 

and that rude nature and the savage would no longer reign supreme over so fine a territory.1 

 

Introduction                       

The musings and dreams of explorer George Grey were a romantic description of the Anglicized world and 

economy that he and other colonial settlers wished for, that would replace the existing Eden of Western Australia 

and the Esperance bioregion. Within 15 years after John Septimus Roe officially described the Esperance bioregion 

emphasizing the mosaics of grassland present, the first invading pastoralists took up lands in the region to graze 

this grass with sheep. Their SES were relatively short-lived, lasting for around 40 years in most of the region 

excepting the northern and eastern margins, where pastoralism is still practiced. Pastoralist SES would be replaced 

by new agricultural developments and farm intensification which brought new forms of economic prosperity to the 

Esperance bioregion for European settlers. Though Aboriginal SES were mostly diminished by this period there 

were people of Ngadju and Nyungar descent who worked for farmers as they cleared the land and developed 

Anglo farming systems.2 

 Tom Griffiths has proposed that in Australia colonisation and industrialisation occurred almost 

simultaneously in what he calls, ‘a compressed double revolution.’3  This proposition is supported by Austin 

Duncan-Brown as he asserts that ‘Australia has never practised traditional village agriculture’ in the sense of 

consuming most of the farm produce and being locally self-sufficient. This view was substantiated in 1962 by 

Donald Meinig’s research in South Australia, where he stressed farmer focus was on producing agricultural 

commodities, such as wool and wheat that could be sold for money to distant places removing nutrients from 

already poor soils.4 The farmers would then use this money to buy in life essentials such as food. He concluded 

that early farming in Australia was being carried out by people who did not come from a farming background, 

                                                
1 G. Grey.  Journals of Two Expeditions of Discovery in North-West and Western Australia, during the years 1837, 1838 and 1839, 
under the authority of her majesties government, describing many newly discovered important and fertile districts, with 
observations on the moral and physical condition of the Aboriginal inhabitants. Vol.2. T.W. Boone, London, 1841.   
2 Yvonne, (mother) and Allan Steer (son), retired farmers, interviewed by Nicole Chalmer, Esperance, 7/11/ 2016. In 1953, they 
employed Ollan and Dorothy Dimer of Ngadju ancestry to work for them whilst developing their farm at Gibson; Annie Dabb, 
Nyungar Elder, interviewed by Nicole Chalmer, Esperance, 18/01/2018. Her grandfather Dabungoo worked for Dempsters, her 
father worked for settlers into the 1960’s. 
3 T. Griffiths.  ‘Ecology and Empire: Towards an Australian history of the world.’ Australian Humanities Review, 1997, 2.  
4 D.W. Meinig.  On the Margins of the Good Earth: the South Australian wheat frontier 1869-1884. Rigby, Adelaide, SA, 1962. 
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viewed the land as hostile and had little knowledge of how to farm without running the system down as they 

exhausted the soil.5   

In contrast to the above, the Esperance bioregion colonisation spectrum shows examples of definite 

stages, even if relatively short, in the development of relatively self-sufficient local European agro-systems that 

recognised early on the need for fertilisers in growing farm produce to export off farm. Because of its isolation, 

local farm produce was consumed to the extent of local food self-sufficiency, even though wool which can be 

stored indefinitely and moved to market with ship, was the first export commodity. It would need the 

development of readily available superphosphate and a rail transport network before the other export commodity, 

wheat, could become a major part of local agricultural industrialisation.  

 Ian Reeve’s analysis of agricultural impacts on the Australian lands identified three types of  agriculture 

that have featured in Australia since colonisation: pastoralism as discussed in chapter 5 featured a high level of 

food self-sufficiency on the stations where fruit, vegetables, eggs, milk and meat were produced and often 

supplemented with wild animal food;  closer settlement schemes reflecting the yeoman ideal which continued to 

about the 1930s in which most of the food for the region was still produced locally with the aim to sell surplus; and 

the highly mechanised large scale industrialised farming systems that developed especially after the Second World 

War, in which district food self-sufficiency no longer exists and there is a high level of reliance on monetry income 

to buy external inputs.6  In this chapter I will focus on the second of these agro-systems that have been practised in 

the Esperance bioregion. Each system has been driven by the fundamental desire to shape the land into the 

Anglo/European concepts of landscape management for food production and money. Each period included people 

with a desire to undertake this transformation, even though socioeconomic factors outside their control (such as 

international commodity prices and Government agendas) often impacted on how their preferred land 

management took place.7  All the systems developed had differing impacts on the landscape, but it is apparent 

that there was a rapid downward trend in functional biodiversity as original ecosystems were simplified or 

replaced and agro-systems intensified.8  

Towards the end of the 19th century pastoral SES lost viability as the open lands were enclosed behind 

fences, and the continuation of strategic shepherding and transhumance to prevent trace element deficiencies and 

allow country to rest could no longer be continued. Clearing of native vegetation escalated and the presence of 

wildlife became even more of a hindrance and blamed for sheep killing, crop damage and pasture competition 

with domestic livestock. In the Esperance bioregion intensification was established as an alternative to pastoralism 

by 1905. The virtues of smaller scale properties and clearing of native vegetation in the mallee country statewide 

to grow wheat crops for export was being promoted in state parliament and the first examples of these new land 

                                                
5 A. Duncan Brown.  Feed or Feedback. International Books, Utrecht, Netherlands, 2003, 118. 
6  I.J. Reeve. A Squandered Land: 200 years of land degradation in Australia. A Rural Development Centre Publication, d.u., 9-13.  
7 J. Rintoul.  Esperance Yesterday and Today. Shire of Esperance 4th Edition, Esperance, WA, 1986. The social and economic 
impacts of Government policy reversal to no longer build a connecting rail line from Esperance to Kalgoorlie reflects this.   
8  Duncan Brown, 2003, 29-37. Agricultural plant growing systems move more and more towards early stage succession the more 
intensive they become. 



149 
 

uses were well underway north of Esperance. There was a concerted political and social effort to develop wheat 

production in the Esperance mallee-woodlands, and before 1949, this is where most larger scale ecosystem re-

engineering in the region took place. The smaller farms that concurrently developed in the fertile mosaic patches 

of the coastal sandplain were using intensive methods to produce higher value food, including dairy, eggs, honey 

and poultry as well as horticultural produce for local consumers. The success of grain production in newly cleared 

mallee country was dependent on access to fertiliser inputs, suitability of localised soil types, water availability and 

climatic conditions, transport infrastructure (or lack of it) and economic factors that were already indicating that 

agricultural futures would be increasingly affected by globalisation.  

                                                                                                                 

7.1 Pastoral to Freehold: Dividing and Renaming the Landscape    

During the period 1864 – 1890’s the landscapes of the Esperance bioregion had been effectively colonised and 

‘opened up’ by pastoralists with geographic acts of naming, defining station boundaries and travel routes for 

people and their domestic animals.9 Animal agency exercised by domestic animals, particularly sheep, had played a 

major role as they created their particular animal landscapes during this pastoral era. But by 1891 with John 

Forrest as Premier, the new aim was to survey the landscape into defined properties and intensify its use with 

closer settlement radiating out about 180km around Esperance - proclaimed as a municipality in 1895.  The district 

started east of Munglinup (a town about 180km west of Esperance) to Israelite Bay, and north from Cascades 

North across to Mardabilla rock and lay within the Eucla division. Salmon Gums at this time and until 1989 was 

included in the division of Dundas (see Figure I, page ix) 10 The southern sandplain portion of the bioregion 

featured patchy mosaics of fertility rather than uniform broad soil types; the mallee would also be found to feature 

patchy mosaics but in larger areas of good soils interspersed with salty soil areas often associated with the bio-

pedogenesis of morrel and other native plants.11 

Very early on, government surveyors developed methods to assess the suitability of land for cropping and 

gave it a rating determined by soil appearance and the types of native vegetation growing upon it. These 

surveyors’ criteria were developed by the Lands and Surveys Department to cope with big land releases in the 

south-west of WA in the early twentieth century.12  ‘First class’ land was considered analogous to the red brown 

earths of eastern Australia, along with decomposed granite soils and was vegetated with eucalypt and acacia 

woodlands. ‘Second class’ land featured soils with grey to brown sand and sandy loam topsoils with tough sandy 

clay subsoils. Limestone nodules often featured in lower rainfall areas and the native vegetation consisted of 

                                                
9  N. Gill. ‘Life and death in Australian ‘heartlands’: pastoralism, ecology and rethinking the outback.’ Journal of Rural Studies 21, 
no.1, 2005, 39-53. Gill asserts that the opening up acts were predicated on seeing the land as empty and available.  
10 Rintoul, 1986.   
11  W.H. Verboom and J. S. Pate. ‘Bioengineering of soil profiles in semiarid ecosystems: the ‘phytotarium’ concept. A review.’ 
Plant and Soil 289, no. 1-2, 2006, 71-102. The soil engineering of Morrel sp. is discussed. 
12 W.M. McCarthur, Reference soils of south-western Australia. Department of Agriculture, South Perth, WA, 1991, 17. 
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smaller trees and eucalypts of various species and mallee similar to the south-eastern states.13  ‘Third class’ land, 

as was most of the land in the Esperance sandplain, consisted of the extremely infertile sandy and ironstone gravel 

soils growing hard leafed shrubs one to three metres high (banksia heath, kwongan and mallee heath of the 

Esperance sandplain) with clay increasing at depth and in some places a well-defined clay horizon. There was no 

equivalent in the south-eastern states. Another category with no equivalent was ‘Poison land’ infested with 

Gastrolobium species and coloured black on the maps.14   

In 1896 Surveyor E.S. Brockman reported to the Crown Lands Department about the survey he had 

completed to ascertain the agricultural potential of the Esperance region. He described the country 50 miles on 

each side of Esperance as:   

firstly a five mile [8km] wide strip of sand and limestone hills grassed with coarse coastal grasses and 

numerous little hollows with good soils and water suitable for vegetables, root crops and lucerne; 

adjoining this strip to the north is an irregular belt about 25 miles [40km] wide of sandplain country of 

loose sand and gravel, poorly watered with poor vegetation though ‘certain rainfall’; beyond in lower 

rainfall is mallee scrub growing on poorer sandy gravelly soils which gradually improve until 60 miles [96 

km] further from the coast to Norseman are generally good soils with mallee, salmon gums and black-

hearted forest and well grassed in patches. In general, the country is poor where rainfall is good and good 

where rainfall is poor. 15   

Brockman noted that in the sandplain there were very good soils in the river valleys where small rivers that arise in 

the mallee pass through the sandplain and coastal dunes to the sea. These strips were found along the Oldfield 

(west of Munglinup), Munglinup, Young, Lort and Thomas rivers and also patches along the mallee-sandplain 

boundary (bio-pedogenesis would be occurring here and along the river valleys).  He was very impressed with the 

well grassed, lightly treed Dalyup river valley in a good rainfall zone, ‘from this situation is the best piece of 

agricultural land held by the Crown in the colony … well situated to grow hay for the Norseman market.’16 The 

areas of Dalyup along the Dalyup river, Myrup on Bandy creek and Doombup on Stockyard creek were chosen for 

intensive subdivisions because of their ‘First class’ soils (see Appendices V and VI).  

 W.T. Meharry, a Land Department surveyor, in his 1937 paper on methodology of land classification and 

subdivision explains how the surveyor would attempt to include first class lands within each property if possible.   

The size of the property was determined by the amount of land deemed necessary for the settler and his family to 

make a good living from the agricultural systems the surveyor decided was most appropriate to the dominant land 

                                                
13 Verboom and Pate, 2006. The rounded limestone nodules in these soils are now believed to another example of pedogenesis 
by large trees of different species engineering soils. 
14 T. Henzell. Australian Agriculture: Its History and Challenges. CSIRO Publishing, Clayton, Victoria, 2007, 28-29; Paul Galloway, 

(Esperance Research Officer, Soil Science), interviewed by Nicole Chalmer, DAFWA Esperance, 7/12/2012; W.H. Angove. Field 

Book No. 50 – AU WA A60 Crown Lands and Surveys Department (1873 01-01-1890-01-01) Series S237, SRO WA.   
15 Lindley-Cowan.  Editor. The West Australian Settler’s Guide and Farmer’s Handbook.  E.S. Wigg & Son, Perth, WA, 1897, Chapter 
VIII, 149. Brockman is quoted by Lindley-Cowan.  
16 Lindley-Cowan, 1897. 
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class.17 The early Dalyup River subdivision of ‘First class’ land with its clays and strong loams, reflected the opinion 

of Brockman that the first class soils merited small sized subdivisions providing intensive landholdings.18 The 

Dalyup properties reflected the quality and quantity of these first class lands which were considered the best 

mixed farming land with plentiful fresh water and clay based soils derived from mallee intrusions, degrading 

granite, swamps and river /creek flats.19  In the past these lands had been the focus of animal landscapes, 

Aboriginal SES and pastoral leases. The fertile Dalyup river flats with the river, lakes and green grasslands of the 

Aboriginal people were an early choice of the Dempsters. They built their first homestead, Mainbenup there in 

1864, before relocating in 1868 to its present site at Dempster Head, closer to the shipping access which became 

the port of Esperance.  

Fences delineated property boundaries and this fencing was one of the first actions taken by settlers who 

took up land. Their fences became a visible and concrete manifestation of the surveyor’s plan. The actions of men 

who surveyed huge landscapes into these discrete much smaller areas—generally a grid pattern of rectangular 

blocks—often did not acknowledge landscape features or impediments, for their reality was expressed as two-

dimensional lines on paper. For instance, the very large granite monolith Mt. Merivale situated about 20km east of 

Esperance, was surveyed so that two thirds are on one title and the other third on a different title making fencing 

over the enormous rock very difficult.  At our property, Coronet Hill 60km east of Esperance, one survey line 

separating titles goes through the eastern portion of a 100ha lake.20 The subdivisions to provide small intensive 

holdings are discussed later.  

 

7.2 Agriculture, Grass and the Yeoman Ideal 

In England one of the most sustainable long term agro-ecological systems developed were ‘yeoman’ farms based 

on mixed animal husbandry, grass and crops, fruit and vegetables and green manuring. Similar to the Aboriginal 

SES in the Esperance bioregion, the whole English landscape would have been a complex web of interrelationships 

between families, farms, animals and their agro-ecological systems. Common lands were managed with strict rules 

and customs to prevent abuse, mismanagement and cheating.21 In 1873 British nature writer, Richard Jefferies, 

provided a summary of how a typical yeoman farm functioned:  

The typical farmhouse...contained in itself the appliances of half a dozen trades – bread baked from the 

farm’s own wheat, meat from its own animals, slaughtered, butchered and cured on the farm; carefully 

managed areas of farm woodland, keeping the farm in fuel, tools, fencing materials and building timber; 

manure supplied from the debris of old crops or from livestock; the very rotation of crops so arranged as 

                                                
17 W.T. Meharry.  ‘Land Classification and Subdivision.’ The Australian Surveyor, December 1, 1937, 418-428.  
18 In Lindley-Cowan, 1897, 149-150. 
19 S.D. Hopper. ‘OCBIL theory: towards an integrated understanding of the evolution, ecology and conservation of biodiversity 
on old, climatically buffered, infertile landscapes.’ Plant Soil 322, 2009, 49–86. Hopper defines YODFEL soils as locally fertile. 
20 C. Fahey.  ‘The free selector's landscape: Molding the Victorian farming districts, 1870–1915.’ Studies in the History of Gardens 
& Designed Landscapes 31, no.2, 2011, 100; Chalmer, N.Y Pers. Obs. 2016; www.landgate.wa.gov.au/titles-and-surveys.   
21 J. Rebanks. The Shepherd’s Life. A Tale of the Lake District. Penguin, London, UK, 2016. 

http://www.landgate.wa.gov.au/titles-and-surveys
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to preclude any exhaustion of the soil and the consequent outlay for the purchase of manure... Everything 

was so contrived as to come into its own proper season, and supply a want without recourse to foreign 

assistance.22 

In his discussion of the European settlement of Concord, New England in the United States which was modelled on 

yeoman principles, Brian Donahue explains how the grass growing on the fertile river flat soils was continually 

replenished by silt and mineral nutrients from the mountain catchments. It was as essential in their agro-ecological 

system as it had been to the native American agroecological systems they displaced. River flat grass eaten by 

sheep, cattle and horses—especially when fed as hay to the stable-confined livestock in winter—was the key 

method of transferring mountain nutrients to arable land through manure. Donahue described how such systems 

had lasted indefinitely in England and were only broken when the balance between grain production and pasture, 

livestock and manure was damaged by increasing grain production at the expense of the other components to 

cheaply feed erupting human populations as industrialisation expanded. This was also the eventual fate of such 

systems in New England when industrialisation took hold.23 The application of outside artificial fertilisers then 

became essential.  

In biophysical terms the prerequisite for such agro-ecological systems included the need for the younger 

fertile soils, like those of Eurasia and North America. These were the products of recent (in geological terms) 

glaciation and held sufficient macro and micro nutrients to maintain the small levels of nutrient export as happens 

when produce is transferred off farm. Due to long periods of eroding and weathering without volcanic uplift and 

glacial renewal the relative soil fertility is low in much of Australia and particularly southern Western Australia 

including the Esperance bioregion.24 Therefore without manuring, the ability to grow crops was limited and as the 

1891 Final Report of the Commission on Agriculture concluded, even though farmers were aware of its value, since 

land was plentiful and cheap, initially it was easier to exhaust the nutrients and move on to fresh land without 

adopting the sustainable practises outlined by Jefferies and Donahue. 25  

In the Esperance bioregion once the local mobile pastoral system had been developed it was profitable to 

adhere to this template to produce wool. Fruit and vegetable crops for home consumption used animal manures 

but there were many practical difficulties with trying to do this on a larger scale, such as how to concentrate 

                                                
22  R.  Jefferies (1873) as quoted in Porter, R. English Society in the Eighteenth Century. Penguin, London, 1990, 9.  
23 B. Donahue. The Great Meadow: Farmers and the Land in Colonial Concord. Yale University Press, Connecticut, USA, 2004.  
Donahue describes how animal manures derived from fertile grasslands were used to fertilise crops so keeping the balance 
between arable and grassland was critical to mixed husbandry because livestock were necessary to the agrarian subsistence 
economy. This allowed for an extremely sustainable system – if the balance was maintained. Duncan-Brown,2003, 116 -118; 
Reeve, d.u., 9-13. It does not appear as a system used in early Australian colonial agriculture.   
24 D. Johnson. The Geology of Australia 2nd edit.  Cambridge University Press, Melbourne, Victoria, 2009, 51-52; Duncan Brown, 
2003, 178; D.A. Smith. Natural Gain in the Grazing Lands of Southern Australia. University of NSW Press, NSW, 2000,61-64; 
Hopper, 2009, 49–86.  
25 H. W. Venn (Chair). Final Report of the Commission on Agriculture. Government Printer, Perth, Western Australia, 1891; D.C. 
Markey. On the Edge of Empire: Foodways in Western Australia, 1829-1979. PhD Thesis, The Pennsylvania State University, 
1986. Markey’s research showed that much of the push for new land in WA was due to fertility exhaustion of early settled 
lands. 
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manure production when stock was not confined. 26  Crops including wheat are described as being grown on about 

a third of the Station, from an early date on the Campbell Taylor enterprise at Thomas River station.27 This would 

have been on the intrusions of better quality mallee type soils and river flats that were a feature on this station 

and may have involved a shifting cultivation with periods of rest and manuring by intensively grazing animals 

before re-cropping. However, the nutrient base would have been gradually eroded unless replaced with 

phosphatic based fertilisers and potassium and nitrogen. Herbivore manures are poor in Phosphorous and unless 

the animal itself is returned to the soils where it fed upon death, the P it contains is permanently removed.28 At 

this stage grain and hay crops were primarily grown to feed the horses that powered Anglo pastoralism as lack of 

transport made it difficult to access outside markets.29  

As Britain intensified industrialisation and the population grew, food self-sufficiency was lost and it relied 

on food imports to feed itself. By the early 20th century 80 percent of wheat, 60 percent of fruit and 40 percent of 

meat was imported, much from Australia and New Zealand. Economic returns from these export commodities 

furthered the desire to clear and farm more land in the colonies.30   Despite the rapid decline of the yeoman 

system in the mother country, this form of landuse and the social systems it embodied inspired the formulation of 

Western Australian agricultural development policy in the years following the granting of self-government in 1891. 

It became the political model for a SES that was believed more permanent than pastoralism as a means to tame 

the bush and convert what was viewed as useless wasteland into the base of an agricultural export industry 

earning money for the state. John Forrest, who was Premier for ten years until 1901, was an idealistic driver of this 

yeoman ideal and a State economy supported by agriculture, as he wished to play a key role in ‘settling a bold 

peasantry on the soil.’ He introduced the various legislative means (and discriminatory land dispossession Acts 

against Aboriginal people) to ensure this took place in Western Australia.  

Forrest placed a high priority on supporting local wheat agriculture to firstly address the state’s lack of 

self- sufficiency in grain and flour, as both were being imported from South Australia to meet local needs.31 A 3-

year royal commission into agriculture was initiated in 1887 and chaired by politician H.W. Venn. The findings of 

this inquiry supported the great agricultural push of the early twentieth century that continued beyond Forrest’s 

time in office. The commissioners recommended that Western Australia was suitable for wheat-growing and 

dairying, advocated the planting of softwoods, and recommended an agricultural bank, agricultural education and 

government repurchase of large pastoral estates for subdivision. The conclusions were that agricultural 

development was limited by a number factors including lack of a cash market and therefore lack of capital for 

                                                
26  Dimer, 1989, Ch.11 ‘Food and Neighbours.’ Describes self -sufficiency in fruit and vegetables. 
27  J. Bridges, Challenge in Isolation. John Bridges, Esperance, WA, 2004.  
28  Duncan Brown, 2003, 42-45. He analyses in detail the amount of nutrient loss in a system if the animal is removed – a large 2-
3-year-old steer removed permanently from the pasture it grew upon, takes away 7kg of P. This may be an unfactored part of 
rangeland degradation which appears not to have been explored. 
29  Dimer, 1989; WA Year books, Agriculture, 1896 -1905.  
30  Porter, 1990, 9-11; C. Ponting. A new green history of the world: the environment and the collapse of great civilizations. Random 
House, New York, USA, 2007, Ch 11.  
31  Henzell, 2007, 28 
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development and improvement: ‘up to within a few years ago the agriculturalist had at best only a precarious 

market, a mixture of barter and tardy cash.’32 The response of the government, pushed through by Forrest in 1893, 

was to pass legislation in the form of the Land Regulations and Homestead Act, that was based on the homestead 

legislation of North America. Any person who resided on the land, cleared it, and met a minimum target of 

improvements each year would be entitled to apply for a free grant of 160 acres (almost 65 hectares). As George 

Throssell, Minister for Lands asserted in 1897: ‘160 acres and a wife were all that was required to make the 

majority of Perth young men happy.’33 The Act also made changes to Conditional Purchase regulations with precise 

details varying depending on the region of the state, as discussed below. With a lack of agricultural lending by 

private banks, Forrest was central in developing a state owned Agricultural Bank with the purpose of allowing cash 

poor farmers to borrow money with favourable terms.34  

 

7.3 First Farms Were on the Sandplain 

Extensive pastoralism as the major land use for much of the Esperance bioregion was changed with the 

Homesteads Act of 1893.35  Land surveys, described previously, subdivided much of the country and the 

establishment of smaller more intensive farms producing food for local and Goldfields consumption was 

underway. These first farms were in the sandplain, which unlike the mallee and mallee-woodlands had plenty of 

rain and fresh water. However, the sandplain soils, as previously discussed in Chapter 2, were generally deficient in 

macro nutrients phosphorous, nitrogen and potassium and important trace elements, except in small more fertile 

mosaic patches. Farms were restricted to the areas of least deficiency such as silt accumulating swamps, the soils 

derived from degrading granite around the base of granite outcrops, red earths of river and creek flats and patches 

of mallee type soils created by bio-pedogenesis. It was these high soil quality locations which had been most 

productive for Aboriginal SES, to which settlers gravitated.36   

The development of the mining industry in the Goldfields in the late 1890s encouraged this more 

intensive agricultural development as it provided markets for previously unsaleable produce. The enormous 

demand for oats, hay and chaff for livestock, particularly for horses used for mining transport, provided the main 

source of income on these early sandplain farms.37  Previously part of Dempster’s large scale holdings (Appendices 

                                                
32  G.C. Bolton.  'Venn, Henry Whittall (1844–1908)', Australian Dictionary of Biography, Vol.12, 1990. National Centre of 
Biography, Australian National University, 1990.  
33 G.C. Bolton. Land of Vision and Mirage: A History of Western Australia since 1826 [online]. Crawley, WA: UWA Publishing, 2008. 
34  Bolton, 2008. 
35 Western Australian Government, 1893, Homesteads Act.  
36 J.S. Roe. ‘Report on an Expedition to the South-Eastward of Perth, in Western Australia, between the months of September 
1848, and February 1849 under the Surveyor- General Mr. John Septimus Roe.’ Journal of the Royal Geographical Society of 
London, Volume XXII, London, 1849, 1-57. The areas Roe mentions as having evidence of many Aboriginal people coincide with 
these fertile mosaics; J.S. Pate and W.H. Verboom. ‘Contemporary biogenic formation of clay pavements by eucalypts: further 
support for the phytotarium concept.’ Annals of Botany, 2009, 1-13; Rintoul, 1986; C. King. The Making of Merivale. Hesperian 
Press, Carlisle, WA, 2012. 
37  S. Glynn. Government Policy and Agricultural Development: a study of the role of government in the development of the 
Western Australian wheatbelt, 1900-1930. University of WA Press, Nedlands, WA, 1975, Ch.5. 
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V and VI), small scale agricultural areas were surveyed and established as a trial in selected locations east and west 

of Esperance – along the Dalyup River, Myrup along Bandy Creek and along Doombup Creek.  All were situated on 

these creek/river systems to provide water and in better types of soil mosaics and are still farmed to this day 

though not as horticultural properties. The aim as proclaimed by the 1891 Final Report of the Commission on 

Agriculture, was to encourage permanent settlement of the colony with these types of small-scale subdivisions to 

encourage the intense yeoman farming systems that would produce pigs, poultry, horticulture and dairy products 

to supply local towns - in this case for the developing Esperance township and Goldfields. Cobb and Co. were 

instrumental in transporting produce to the latter.38   

Dalyup special area was surveyed in September 1896 and released for selection in April 1897, though not 

gazetted as a town until 1962.  The aim was for each property to have river frontage and relatively equal amounts 

of good river land backed by sandplain, which at this time was not considered good land (Appendix V).  Surveyor 

E.S. Brockman recommended that selectors only be allowed a maximum of two blocks as the land was so suitable 

for intensive production by numerous small farms.39 A short description of the Dalyup special area is given by Mr 

Erskine May, Chief Inspector for the Lands Department, after a visit in November 1899: 

The Dalyup area is reached by travelling over dreary sand plain country, situated on both sides of the 

Dalyup River. Nine different selectors have taken up twelve blocks (between April and December 1897) 

which comprise an area of 1817 acres. Nearly all the holdings are fenced and are being improved. Among 

the most advanced in this respect is Park Farm, the property of Mr Stewart. The place is appropriately 

named, for in driving through the paddocks, one cannot help noticing the park-like appearance of the 

land, well grassed, and timbered with dark-wooded yate, which stand out conspicuously against the 

stately snow- white paperbarks peculiar to this part.40  

An example of the farming systems of the time is provided by one of the first sandplain farming families comprising 

Mrs Sarah Stewart who along with husband Robert established a dairy. They came from Ballarat in Victoria looking 

for a warmer climate as Robert had lung problems. They arrived in 1896 with a nucleus dairy herd of a bull and 

several heifers and with her small herd, Sarah established the first dairy in the district on the Esplanade. An excerpt 

from the Esperance Times reported that the milk was available for 4d per pint.41 By 1897, the pair had around 2000 

acres of land for mixed farming at Dalyup which they named Park Farm. Locations 3,4,5 and 6 they owned and 

another 8 were leased. The land included a special fertile block next to the river and low fertility sandplain country 

beyond. In spite of the above quotation describing the farm as belonging to Mr. Stewart the driving force behind 

the enterprise was Sarah Stewart. Bush was cleared, and an orchard and vegetable gardens established, with the 

first underground well in the district put down to access water for the farm. In 1898, the whole family moved to 

                                                
38 H.W. Venn, 1891, p. xiii; W.H. Angove, 1895; ‘Norseman Notes.’ Kalgoorlie Western Argus, 17 June 1902, p.7; L. Lindley-
Cowan. Editor, The West Australian Settler’s Guide and Farmer’s Handbook. E.S. Wigg & Son, Perth, 1897, Chapter VIII. 
39 Lindley-Cowan,1897, Chapter VIII. 
40 Waters and Rivers Commission ‘Dalyup and West Dalyup Rivers Action Plan’ Water Resource Management Series, Report No. 
WRM 34, December 2002. 
41 Rintoul, 1986, 91. From Esperance Times, October 12, 1898. 
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Park Farm and their mixed farm, after much hard work became virtually self-sufficient.42 Nearly all everyday items 

including food were produced there; for example, all soap, candles and lamps were homemade. Clothing would 

have been made at home as well, though from cloth brought in. Crops grown included maize, oats and potatoes 

and a wide range of vegetables. The orchard provided quantities of fruit to be preserved; farm-grown meat and 

ocean-caught fish were salted, smoked and pickled. Their dairy produced milk, butter and cheese and salt was 

gathered from nearby salt lakes.43 The family also sold fruit and vegetables for the Norseman community, making a 

round trip of about 400 km in a three-horse buggy usually with Sarah at the reins accompanied by a few children. 

Wheat and oats were also grown with the aid of phosphate fertilizer (one of the first references to its use in the 

region) and sheep, pigs and horses were added to the cattle.  Sarah with the help of nephew Frank Williamson 

continued to successfully run the farm for many years after Robert’s death in 1912.44  

The Merivale district east of Esperance bay was also settled early due to its good rainfall, good soils, 

freshwater springs, swamps and several large creeks. This area is dominated by the huge granite monolith Mt. 

Merivale which is so large it influences local rainfall. John Septimus Roe had noted that it was home to significant 

numbers of Aboriginal people, as well as kangaroos and emus.45 Ben and Caroline Hannet, who worked for the 

Dempsters, were the first to be allocated land in this district and are an example of the process involved. They took 

up a conditional purchase block of 400 acres (161ha) at Stockyard creek on the south side of Mt. Merivale, which 

they named Mt. Hannett. Under the stipulations of the ‘Land regulations and Homesteads Act, Selection in Special 

Areas outside the South-west Division’, a minimum of 100 acres to maximum of 5000 acres could be purchased for 

10s per acre with the property to be fenced within 3 years, and 5s a year to be expended on improvements for 7 

years from the date of survey. Along with meeting these conditions, a limestone house was constructed, and an 

Aboriginal stockman called Joey Bullenbuck lived on the property and looked after it for them.46  

Andrew Dunn and his wife Mary Ann managed Lynburn station from 1886 for Campbell Taylor. That same 

year Dunn took up 2000 acres (809 ha) of conditional purchase land at Boyatup, to the east of Mt. Merivale, 

named for a large permanent yate swamp on the property. In 1895, after Taylor moved to Lynburn Station to run it 

himself, the Dunn family moved to their Boyatup property. They built a home on the southern side of the swamp 

that provided water for their domestic use as well as for fruit trees and vegetables. Onions were grown for sale, 

they ran cattle and sheep and grew wheat and oats for grain and chaff which was sold in Esperance for horse 

feed.47 The Dunn’s and other early farmers also had grazing leaseholds scattered around the district, allowing a 

                                                
42 EMA 1506.Letter from Kath Rundell to Mrs. Murray, 1976; A mixed farm refers to a property producing from animals as well as 
plants; in those days fruit and /or vegetables as well as crops would have been grown and probably more than one type of animal 
species kept, such as dairy cows, beef cattle and sheep, pigs etc. Today a “mixed farm” would mean crops and sheep or cattle.  
43 EMA 2385.  K. Rundell. ‘The Stewarts of Dalyup.’ 2385, 1968; EMA 2402. ‘Stewart Family Notes.’ n.d. 
44 Rundell, 1968.  
45 J.S. Roe. ‘Report on an Expedition to the South-Eastward of Perth, in Western Australia, between the months of September 
1848, and February 1849 under the Surveyor- General Mr. John Septimus Roe.’ Journal of the Royal Geographical Society of 
London, Volume XXII, London, 1849, 1-57. 
46 King, 2012, 10-11; Western Australian Department of Agriculture. Land Laws. n.d., 3. 
47 King, 2012, 12-15 
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form of rotational grazing by moving stock around to the best feed on the mosaics of good soil patches, which also 

helped ameliorate livestock coastal disease. Another family, the Bow’s had extensive stock run leases on about 20 

of the Recherche islands, where stock could be fattened on native grasses and herbs because of the high fertility 

and trace elements available from seabird droppings.48  

Settlers took advantage of natural resources to supplement their food and income either by eating 

wildlife and selling products such as kangaroo skins.49 Wildlife eaten included kangaroos, wallabies and boodie rats 

(bettongs), birds such emus and wild turkeys, ducks, swans and other water birds, fish and the rabbits 

(underground mutton) after they invaded the region. Bush plant foods were eaten to a lesser extent as many can 

be toxic unless prepared in the right way, though quandongs seemed to be widely utilised. They made their own 

clothes and made wagga bed rugs with wallaby and possum skins.50  In his observations about the American west, 

Michael Merrill concluded that ‘farmers in isolated mountain areas’ or in frontier regions during the first year or 

two were self-sufficient,’ growing and/ or hunting all their food and making clothes and implements themselves. 

However, necessities such as flour, sugar, tea and cloth—consumables so intimately part of civilised European SES, 

and reflective of social status and culture—had to be bought as part of the cash economy, providing a powerful 

incentive to earn money.51 In the Esperance bioregion the early presence of ships that came to take out wool also 

brought supplies of these consumables making them available for those with cash. So, though there was food self-

sufficiency there was an early local push to have markets to sell any surplus and develop commodity enterprises 

such as wheat, which required markets to sell to and transport to get produce to them.  As Merrill had found for 

the American west the ‘orientation to the market was the most important characteristic of early American farmers’ 

and this is also true of the Esperance bioregion pastoralists. The early farmers were similarly motivated to become 

part of the state, national and international economies.52   

In 1887 the Commission into Agriculture was established to find ways to best promote the development 

of small yeoman farms throughout Western Australia.53  When visiting Esperance, it found that although farms 

were generally self-sufficient in food, cash markets for local produce were hard to come by.54 Local produce was 

competing with far cheaper imports from overseas and interstate such as canned vegetables and meat, cheese and 

flour. Despite these problems the statistical returns from 1896 show that expanding varieties of produce were 

                                                
48 EMA 2187. Letter to the WA Historical society, from F.W. Bow, 7/8/1952.   
 
50 King, 2012. 
51 M. Merrill. ‘Cash is Good to Eat: Self-Sufficiency and Exchange in the Rural Economy of the United States.’ Radical History 
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52 Merrill, 1977. 
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being grown in the bioregion for local Esperance town consumption.55 Storekeeper William Hughes had explained 

to the Commission into Agriculture that he bought as much produce as possible locally, otherwise he imported 

from Albany by ship. Local produce was of a very good quality, but the expense of carting from the mallee was 

greater than from Albany. Goldfields communities such as Norseman were also being supplied with food from the 

Esperance bioregion farms.56 By 1905, the types of farming enterprises officially recorded comprised cereals and 

later pulses; wheaten, oaten and pasture hay; sheep for wool; dairy and beef cattle; horses; pigs; poultry for eggs 

and meat- particularly turkeys; camels and goats; and honey production. Potatoes and onions were also grown 

successfully for sale locally and beyond the district.57 These enterprises were largely confined to the fertile mosaics 

patches of land that managed to use animal manures, and where farmers such as the Stewarts of Dalyup, had 

found use of phosphate as bone dust and guano improved fertility dramatically. 

 

7.3.1 No Phosphate, No Farming 

The 1891 report produced by the Commission on Agriculture (it sat from 1887-1891) described farming in many 

districts of southern Western Australia and clearly recognised different classes of land. It emphasized extensive 

stretches of sandplain and ironstone country as ‘useless country, unfit for almost anything, intersecting the good 

land.’58 With this early recognition of the infertility of Western Australian soils for exotic plants it became accepted 

that fertiliser was essential for the success of large-scale European type agricultural systems: 

the commission urge upon anyone interested in the cultivation of the soil not to neglect this very first law 

of natural economy, and keep the soil as near as they can ever vigorous and in good heart by judicious 

manuring and rest.’59  

Crop and pasture plants originally from young, volcanically-derived fertile soils would only thrive with the addition 

of abundant soil phosphate, nitrogen and potassium as macro nutrients and various trace elements including 

molybdenum, copper and zinc.  

 At pastoralists’ and settlers’ homesteads manuring was first undertaken to produce household fruit and 

vegetables, though there is some evidence that farmyard manure was sometimes spread before cultivation and 

seeding of crops in small areas.60  Cropping was only possible on small fertile sandplain patches , and to scale up to 

larger enterprises would need  easily-applied, cheap, nutrient-dense fertilisers, as well as methods of clearing the 

                                                
55 Western Australian Year Books, Agriculture, 1886 -1904. Western Australia. Government Statistician's Office, Government 
Printer, Perth, W.A., [1886?]-1906. 
56 Rundell, 1968. The Stewarts were nearly self- sufficient, growing all their own food and selling excess to Esperance town and 
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57  WA Year books, Agriculture, 1905 -1959; H.E. Daniels. With Equal Poise. H.E. Daniels. n.d.   
58 Commission on Agriculture, 1891. 
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western Australia. Department of Agriculture, 1991; M. Bolland. ‘Phosphorous.’ In G. Moore. Editor. Soil Guide: a handbook for 
understanding and managing agricultural soils. Natural Resource Management Services, Agriculture Western Australia, Bulletin 
4343, South Perth, WA, March 1998, 168 -170.  
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mallee-woodlands along with reliable market access before economies of scale could be realised.61 Experiments 

conducted  at Roseworthy College in South Australia in 1882, showed that there was a remarkable response by 

wheat to superphosphate. Progressive farmers in this state began importing phosphate fertilisers and production 

of superphosphate started locally.62 

In Western Australia, the first commercial fertilisers were based upon guano deposits mined on the 

Abrolhos Islands. An understanding of the importance of seabirds in producing this product is reflected in the 1892 

Game Act, as a writer for the Western Mail put it:   

The reason why these birds are protected in the north but not in the south, is, we assume that to them, or 

some of them, we owe those deposits of guano on the coastal islets and coast flats of the colony, and 

which are a source of considerable revenue.63  

In 1900, phosphatic fertilisers were imported from England to Western Australia and found to improve yields on all 

types of land—even the ‘useless’ sandplain country. Phosphate had also been discovered on islands of the 

Recherche Archipelago as outlined by the by the Geological Survey Report 1908.64 This led to a grant given by the 

state government to the Australian Phosphate Co. Ltd. to mine phosphate on Paisley, Figure of Eight, Goose and 

Christmas Islands in the Recherche Archipelago (see Appendix VII). This proposed venture stalled when higher 

quality and cheaper phosphate was sourced from Christmas island south of Java, an Australian Territory in the 

Indian Ocean. The island has been extensively mined for phosphate since 1897 when the Christmas Island 

Phosphate Co. Ltd was formed to exploit the resource.65 

The Agricultural Department’s 1908 Report describes how experiments to bring the extensive sandplains 

into agriculture were well underway:  

These sand plains, it is ascertained by analysis, are very deficient in all plant foods, but especially in 

nitrogen and phosphoric acid. The Government Analyst has formulated a series of experiments, … to so 

modify the chemical and the mechanical nature of our sand plains as to enable them to be cultivated with 

profit. The lack of humus and low capacity for moisture of these lands rendered it necessary to effect 

radical alterations in their physical character.66  

In the Esperance bioregion there was an early strong resistance to large scale sandplain development due to fears 

of wind erosion. This is confirmed in a report to the Minister for Lands, including comments from a local farmer 

Mr. Page who explained:  

                                                
61 ‘The Advance of Agriculture.’ West Australian, 21 December 1908, p.3.  
62 J.F. Loneragan. ‘Nutrients: a sparse resource.’ In B.J. Atwell, et.al. Plants in action: adaptation in nature, performance in 
cultivation.  Macmillan Education, Melbourne, Victoria, 1999, 500. 
63 ‘Preservation of Native Game.’ Western Mail, 18 June 1892, p.38. 
64  H. P. Woodward. and Geological Survey of Western Australia Plan shewing phosphate deposits on Christmas Island [ie Daw 
Island] Recherche Archipelago Eastern Group. Geological Survey of Western Australia, Perth, W.A, 1908. 
65 National Archives of Australia. ‘Christmas Island – Fact sheet 157; Harry P. Woodward and Geological Survey of Western 
Australia Plan shewing phosphate deposits on Christmas Island [i.e. Daw Island] Recherche Archipelago Eastern Group. 
Geological Survey of Western Australia, Perth, W.A, 1908; Author Unknown, Friday 3 July 1908.   
66 ‘The Advance of Agriculture.’ West Australian, 21 December 1908, p.3.   
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the only country which could profitably be brought under cultivation lies in the mallee lands … between 

Esperance and Dundas.  … the 120 miles of sandplain between Israelite Bay and Esperance [if] … broken 

up by cultivators, the force of the prevailing winds would cause the sand to drift [minimizing the worth of 

agriculture] on a soil which is already of a poor quality.67  

This outlook influenced the government decision for the first large scale cropping land releases to comprise mallee 

country between Grass Patch and Salmon Gums.68 The 1916 Royal Commission on the Agricultural Industries of 

Western Australia prepared a map defining the area considered to be the safe rainfall limit for growing wheat.69  

This line became known as the Brockman Line after the Surveyor-General F. S. Brockman, but as it was not based 

on actual rainfall data it failed to do more than define current wheat growing areas and appeared to have little 

impact on the later mallee developments.70  

 

7.4 Farming the Mallee-Woodlands 

 An important part of the early English agrarian world was the woods and their trees. Trees provided fuel for 

energy as well as the materials for a huge range of products from houses to stockyards, bridges to ships. Despite 

their importance, little effort was made to sustainably harvest and reforest and by 1350 clearing for agricultural 

expansion (largely financed by sale of timber) had left only 10% of England wooded.71 The long, slow incremental 

diminution of woodlands reflected an unrecognised slowly shifting baseline which acted against woodland 

conservation as environmental and economic impacts were diluted by time; furthermore, in the United Kingdom 

clearing did not result in salinization. Clearing woodland for agriculture was therefore deeply embedded in the 

colonising culture and accepted as a normal and necessary process for human improvement, with no 

environmental consequences foreseen.  There was also the common-sense belief that the best agricultural land 

was always reflected in the size and density of trees and vegetation growing in a landscape. Early settler 

experience in the Esperance bioregion had proved this correct, as in the sandplain the fertile mosaic patches did 

occur in the most treed parts of the landscape reflecting the mallee type soils (created by bio-pedogenesis) and 

along heavier and more treed soils of river and creek systems.72  The low heath type vegetation that typifies the 

                                                
67 Rintoul, 1986, 91-92.  
68 Rintoul, 1986, 91-92. 
69 Royal Commission on the Agricultural Industries of Western Australia, 1916. 
70 R. Morgan. ‘Settling seasons: Climate and agrarian enterprise.’ Early Days: Journal of the Royal Western Australian Historical 
Society 13, no. 4, 2010, 514-533. The Brockman Line extended from the coast at Bluff Point past Ajana, Yuna and Mullewa, 
along the No. 2 Rabbit Proof Fence to a point east of Kondut. Then east, 8 km north of Mt Marshall and Welbungin, south-east 
to Burracoppin, then south near Mt. Cramphorne and Karlgarin to a point about 30 km north-east of Lake Grace, then south-
east to Mt Madden and the No. 1 Rabbit proof fence; A. Gaynor. ‘Looking Forward, Looking Back: Toward an Environmental 
History of Salinity and Erosion in the Eastern Wheatbelt of Western Australia.’ In A. Gaynor, M. Trinca and A. Haebich. Editors. 
Country: Visions of Land and People in Western Australia. WA Museum & Lotteries Commission of WA, Perth, WA, 2002, 
Chapter 5; R.J. Hobbs and H.E. Allison. ‘Historical and policy context.’ In R.J. Hobbs and H.E. Allison. Editors. Science and Policy in 
Natural Resource Management. Cambridge University Press, Melbourne, Victoria, 2006, Ch.2;     
71  C.R. Bowles. ‘Ecological crisis in fourteenth century Europe.’  In L. J. Bilsky. Editor. Historical Ecology: Essays on Environment 
and Social Change. Kennikot Press, Port Washington, New York, USA, 1980.  
72 Pate and Verboom, 2009; N.E. West. ‘Nutrient cycling in soils of semiarid and arid regions.’ Semiarid lands and deserts: Soil 
resource and reclamation, 1991, 295-332. West has found that islands of fertility occur around trees and shrubs in such 
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sandplain changes at Scadden to be dominated by the multi stemmed mallee type eucalypts, and again changes 

around Salmon Gums, to be dominated by much larger single stemmed eucalypt species.73  

The first large-scale farm in the Western Australian mallee region was Grass Patch farm in the Esperance 

mallee lands. The Esperance Proprietary Company saw an opportunity to profit from the need for horse transport 

of people and supplies to Norseman, Kalgoorlie and Coolgardie, after discovery of gold in 1892 -1893. It took up six 

conditional purchase blocks in 1894 totalling 3783 acres, 79km north of Esperance. The property was named Grass 

Patch farm because of the large tracts of open grasslands occurring there, which were likely a result of Aboriginal 

management.  No immediate clearing was needed before cropping, so it was relatively easy to produce horse ‘fuel’ 

in the form of hay and oats for the Goldfields market. Later horses were bred to supply the transport company 

Cobb and Co.74 With the stream of traffic from Esperance Port to the diggings, transport companies Cobb and Co. 

and Gilmores were busy providing the main transport. Their horse teams that pulled the coaches and goods 

wagons were fed, rested or changed at regular staging post along the route (around 25-50 km intervals). With the 

lack of fresh water and plenty of salty lake water in a landscape of trees, condensers fired by timber distilled this 

salt water at these staging posts. From Norseman, the first stop was at Dundas; then Lake View where horses were 

changed; Salmon Gums at about halfway was the overnight stop; next day Grass Patch; then Thirty mile and 

Gibson last before arriving at Esperance.75 

The first crop of oats and wheat for stockfeed was sown at Grass Patch Farm in 1895. This was harvested 

as hay and produced one ton to the acre without the use of superphosphate. Nevertheless, long-term production 

without the use of imported fertiliser would have been unlikely to succeed. The farm had many employees, mainly 

single men who were housed in small huts on the property around Lake Killarney. A large vegetable garden was 

maintained as well as a pigpen, stables and blacksmith’s shop. In 1905, the London-based owners of Grass Patch 

Farm sold the property to George and Mary Therese Thompson, wealthy retirees from Perth who, with experience 

in running Murchison stations and bored with retirement, wanted a new challenge. They built a large and 

expensive stone house on the farm before finding George was unwell, so Mary Therese asked her brother William 

Freeman to become their farm manager. The Grass Patch Farm has since been run by generations of the Freeman 

family who have withstood cycles of economic downturn including the Great Depression, and cycles of nature 

including drought and invasions of pests such as rabbits and saffron thistle.76  

Grass Patch Farm had many characteristics of the ideal of a yeoman farm, with a suitable mix of farm 

enterprises producing crops and livestock for income and self-sufficiency, however its success was probably due to 

factors outside the yeoman vision. It was owned by people with sufficient capital for development and to 

withstand hard times; the soil was relatively fertile and rainfall reliable; being much larger than the 40 ha that 

                                                
landscapes; Henzell, 2007- reflected in the early criteria to classify land for agricultural potential. 
73 Rintoul, 1986; Shire of Esperance, 1915. 
74  K. and B. Freeman. ‘The Grass Patch.’ In Faith, Hope and Reality. Esperance Shire Council, Esperance, WA, 1995, 13-15. 
75  EMA R51. D. Campbell. ‘Scadden.’ In L. Bale. Pioneers and Early Settlers of Scadden, 1910-1959. Publisher Unknown, 2006.   
76 Freeman, 1995, 11-22.  
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government considered sufficient, it could employ workers; and from establishment it had a nearby reliable cash 

market (the Goldfields) for its produce.  

Population growth and loss of state revenue from gold after 1910 helped drive the second pioneering era 

that aimed for export income and self-sufficiency in wheat.77 There was also a popular view that Australia (and 

Western Australia) was a vast empty land full of unlimited potential that could be filled with unlimited numbers of 

people, perhaps 100-500 million. These rhetorical and unrealistic predictions were so firmly held that when 

strongly disputed by Sydney University Scientist geographer Griffith Taylor, his geography textbook about Australia 

was banned by the WA Education Department in 1921, because it emphasised the predominating influence of 

aridity. He eventually left Australia for the University of Chicago, because of the national hostility to his realistic 

science-based views on the limitations to growth.78  

Boosterism (or wishful thinking) took hold when the suitability of the mallee region north of Esperance for 

smaller scale and more intensive settlement was extolled by the then parliamentary member the Attorney 

General, Hon. Thomas Walker. In his support for a 1911 Parliamentary Bill to construct the Norseman to Esperance 

railway line he described how the pastoralists had made fortunes there:  

 the same areas will, if cut up into smaller holdings, support a very large population indeed; and it is my 

dream to see this country, not held by a few, not occupied for sheep and cattle alone, but peopled with 

human beings with all the hopes and all that the thrilling joys that hives of industry can give them.79  

The political rhetoric of ‘boosterism’ seems to have often been a feature of the ignorant, unrealistic and 

environmentally damaging types of development imposed in Australia and Western Australia, where future 

generations are left to solve the resultant problems.80  As Walker further extolled: 

we have some of the richest land upon the surface of our globe; and given the application of scientific 

farming, on dry farming we could support populations as big as those that flourished once in the valley of 

the Euphrates and built Babylon.81  

This boosting pronouncement which overlooked history, in that Babylon eventually fell as did its population 

(primarily due to environmental collapse, from desertification and salinity), was accurate in its prophesy to the 

extent that grain growing became the most important enterprise in the Esperance bioregion mallee lands (and 

salinity its eventual major environmental problem).82   

                                                
77 Gill and Anderson, 2006.  
78 J.M. Powell. National identity and the gifted immigrant a note on T. Griffith Taylor, 1880–1963. Taylor and Francis, London, 
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Following the success of Grass Patch Farm, more land in Grass Patch, Red Lake, Scadden and Circle Valley 

was surveyed into farms and settled. This development was augmented by the state with advances for clearing, 

dam building, fencing, seed wheat and fertiliser for the first crop. Unfortunately, cereal yields were poor compared 

to other areas of the state and many settlers would walk off these farms as low yields were compounded by poor 

prices and the 1914/15 drought.83 In response to this apparent failure, during September 1916 a Royal Commission 

was appointed, with Charles E. Dempster as Chair, to find out if successful farming in the Esperance bioregion 

mallee belt and Esperance lands was possible. A positive endorsement would provide evidence to support 

construction of a railway from Kalgoorlie to Esperance. There were numerous farmer interviews and expert 

opinions including that of Government Chemical Analyst Mr. E. A. Mann, who had found that 96 out of 128 of the 

Esperance mallee soil samples he analysed contained over 0.05% salt:  

assuming that [my] …standard of, salinity … is a correct one, the settlement of this land must be 

considered hazardous unless its adaptability, for wheat-growing has first been tested by means of fairly 

extensive experimental crops grown in various parts of the territory.84  

After at first disagreeing with Mr Mann’s analyses and conclusions, J.W. Patterson, Professor of Agriculture at the 

University of Western Australia, conducted his own tests and confirmed the previous results in his report on ‘The 

Occurrence of Soluble Salts in the Lands of the Esperance District’: 

The results of the analyses …  indicate that many of these soils … contain too much salt to make wheat 

farming profitable… About one third of the agricultural area in the district does not contain too much salt 

for settlement; about one-sixth is doubtful, and about one-half of the area contains too much salt for 

profitable farming.85 

The Commission preferred to ignore both reports and instead followed the positive findings in Victoria by the 

Pinnaroo Royal Commission of 1905.86 This report accepted that the improvement of mallee land occurs with age, 

taking at least 6 to 7 years, and use of superphosphate. This Victorian experience supported the desire of the 

government, Charles Dempster and the aspiring settlers to ignore the experts and positively endorse the ongoing 

development of the Esperance mallee.   

Evidence of land degradation due to wind erosion occurring during early development can be deduced 

from a report given to the Royal Commission by Edwin Holasan who farmed near Grass Patch, when he mentioned 

‘drift sand’ damaging his Yandilla King wheat crop. He averaged 9 bushels 47lbs of wheat off 99 acres.87 Evidence 

given by Mrs. Stewart and Mr. White from Dalyup, concluded his yields were not high compared to theirs. Mr. 

White, who was chairman of the Esperance Land Settlement League, had previous official status as an examiner at 

                                                
83 G.H. Burvill. The Soils of the Salmon Gums district, Western Australia. Department of Agriculture and Food, Western Australia. 
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South Australia’s Roseworthy Agricultural College and had been part of a South Australian Parliamentary 

committee reporting on their Pinnaroo mallee lands. He was particularly effusive about the potential of the 

Esperance mallee lands, claiming ‘the Esperance mallee land compared more than favourably with the Pinnaroo 

country.’88 As a further incentive to development, he also related how once a railway was built connecting 

Pinnaroo to the rest of the state, the land value of the mallee country increased from about 8s an acre to £4-6 an 

acre. This and other glowing reports, surely based on a modicum of self-interest (C.E. Dempster owned land at 

Esperance) would win the day and the Royal Commission came down in favour of extending the railway line to 

Salmon Gums and ultimately Norseman, to encourage settlement and development of these mallee lands for 

wheat growing. Other incentivising recommendations included establishment of a flour mill and as previously 

discussed, an investigation into the practicality of mining phosphate from some of the islands in the Recherche 

Archipelago.89 With this favourable outlook, extensive post World War 1 settlement by ex-servicemen, civilians and 

migrants was encouraged on farms of 1100 acres (about 440 ha).90 Further favourable and boosterish outlooks 

were later expressed by the Minister for Agriculture (Mr. H. K. Maley), who visited the region in 1923 and opined 

that wheat could be grown in the eastern woodlands and as far as Higginsville, almost 130 km north of Norseman 

(mean rainfall 289.5mm), once the rail line was connected.91 

The mallee country was relentlessly cleared with horse-drawn rollers and steam-driven tractors dragging 

even larger rollers, as shown in Figure 7.3. So many horses were needed for the scale of this landscape engineering 

that large numbers were imported from the eastern states. According to Albert Kent from Dalyup, the use of 

horses to clear continued well into the 1940s as tractors were hard to come by and expensive.92 As Karl Dimer 

described later, many of these horses escaped and were rescued by his family as they attempted to return home 

across the Nullarbor to the eastern states.93 
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Rintoul 1984, 91-92.  
89 H.P. Woodward and Geological Survey of Western Australia Plan shewing phosphate deposits on Christmas Island [i.e. Daw 
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Figure 7.0:  Clem Holt rolling the mallee using 5 horses and a boiler from the mines, Location 1027. East 

Dowak, Salmon Gums.94 

 

By 1919 the area along the Esperance-Kalgoorlie rail line was established as an ‘extensive mixed farming’ 

zone. The railway line to Salmon Gums was eventually completed by 1925 and continued to Norseman by 1927, 

linking the region to the rest of the state. Grain and produce continued to be exported through Esperance port, 

with the railways bringing in supplies and vital superphosphate to the new settlers and taking out wheat for 

export.  

At this point State policy was at a crossroads as clearing land was now known to often result in salinisation 

of water bodies and soils as earlier outlined by Mann and Patterson and confirmed more recently by Dr. Teakle.95 

There were two options – follow the science or follow the boosteristic pronouncements of non-scientists, such as 

opposition leader Sir James Mitchell who decried the use of soil science to decide upon land release areas.96 

Salmon Gums Research Station had been established in 1926 to conduct experimental research into crop growing 

for existing and further land development, and in 1927 the new State Government led by Mitchell, advanced his 

boosterism by proposing that all lands between Southern Cross and Salmon Gums, about 8,000,000 acres 

(3237485.138 ha), be opened for agriculture.97 It was expected that 3500 new wheat and sheep farms would result 

from this release so the project became known as the 3500 Farms Scheme98 Originating as a soldier settlement 
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scheme the State Government proposed that the scheme should be included in the British and Commonwealth 

Governments’ migration policy as a tri-party arrangement in the plan to bring more immigrants to Australia to 

relieve the English population explosion and populate the colonies with Englishmen.  

After the Agricultural Bank drew attention to considerable productivity problems being experienced by 

existing farmers who could not meet their loan repayments in the proposed development area, Dr. L.J.H. Teakle 

Plant Nutrition Officer for the state Department of Agriculture, was called in to review the land quality. His reports 

concluded that the soils were either to saline or alkaline for optimum wheat growth.99 The state government then 

decided to proceed with caution and after seeing the Soil reports the British Government withdrew from the 

Scheme in 1932. The development of these farms would be also be severely impacted by several more factors: not 

only were the yields poor compared to the rest of the state’s wheat growing areas, a series of poor seasons from 

1928 further reduced yields. This drought led to extreme drinking and stock water shortages, and at the same 

time, the 1929/30 season brought a price collapse for agricultural commodities to far below the cost of 

production. This lasted for several years as the Great Depression worsened through the 1930’s. The 3500 Farms 

Scheme was abandoned as the Government curtailed agricultural expansion as well as major public works to 

reduce expenditure.100  

During this period, over seventy-five percent of farms in the Esperance mallee were abandoned by farm 

families, some who had been part of the 3500 Farm Scheme. These social and environmental impacts were 

reflected in state records with the area under cultivation for wheat in the Esperance bioregion declining 

significantly from 40,525 acres in the 1929-30 season to around 6,310 acres by the 1936-37 seasons.101 The 

abandonment of farms and their reversion to the State Agricultural Bank allowed nature to briefly return. Horses 

that were left behind in the exodus went wild and the bush regrew. The Griggs were a family who remained and 

made a living as caretakers of these properties for the Agricultural Bank.  They reverted to a type of mobile 

pastoralism, rotating cattle through the southern Scadden blocks, and burning grassy areas periodically to prevent 

tree regrowth and provide fresh feed for the cattle.102  

This farm abandonment became an opportunity for future farmers to acquire large acreages at the cost of 

the debt to the agricultural Bank. Albert Kent described how as young man he bought his 4,000 acre (1620ha) farm 

at Circle Valley in 1952 by paying off the debt on the four blocks.103 Adaptability and flexibility of SES was also 

needed to accommodate the landscape as well as the people who would attempt to make their living upon it, as 

the Esperance mallee remained in this hiatus until the completion of soil surveys and land capability mapping that 

                                                
99 Burvill, 1988. 
100 Rintoul, 1986, 111-112.  
101 Report of the Registrar General on the vital statistics of Western Australia for the year ended 31st December ... (1896 – 
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forced recognition of the inherent landscape salinity. Salinity was not something that could be overcome by 

human wishes and beliefs in the inevitability of agricultural progress.104  

 

7.4.1 Soils, Salt and the Mallee 

Primary salinity has developed naturally over a long period of time, mainly in areas where rainfall is insufficient to 

leach salts from the soil profile and evaporation is high. This form of salinity is a feature of the heavy textured, 

highly alkaline and usually well-drained soils of the Esperance mallee. As discussed in chapter 2, the high subsoil 

salinity originates from sea salt deposited in the Eocene when the land was covered by a shallow sea, as well as 

salt from thousands of years of rainfall. Surface soil salt is also being concentrated by eucalypt species such as 

Black morrel, through bio-pedogenesis.105  

In 1929, the Development Commission for the 3500 Farm Scheme acknowledged the comparatively poor 

wheat yields in the Esperance mallee at Salmon Gums compared to the rest of the State, shown in Figure 7.4. They 

therefore commissioned a soil investigation under the direction of Dr L.J.H. Teakle, Plant Nutrition Officer of the 

Department of Agriculture.106 He identified three major classes of soils – sandy surfaced soils with a calcareous clay 

subsoil; heavy textured clays with crabholes or gilgais; ‘kopi’ soils of powdery calcium carbonate associated with 

morrel eucalypts (there are also powdery gypsum soils of calcium sulphate associated with salt lakes but in the 

Esperance mallee they are uncleared). He supported the earlier 1916 work by Mann and Patterson, with soil 

analyses finding the sandy soils to be the lowest in salt and confirming that poor crops on the other soil types were 

due to high salt levels in the top 15 cm. If chloride, expressed as NaCl is above 0.2%, this is too high to grow wheat 

or to produce satisfactory pasture growth.  
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Figure 7.1. Salmon Gums yields (kg/ha) compared to the rest of the State from 1912-1933. 107 

 

  The survey was extended from Lake King to Salmon Gums to Scadden during 1930–35, including the 

proposed new settlement area, and similar conclusions were reached.  Though the original scheme was 

abandoned for the reasons outlined previously, the determination to bring the Esperance mallee into production 

continued. Observations that, as for the Victorian mallee, salt levels did indeed gradually decrease after clearing, 

provided further encouragement (see table 7.2) which show areas sampled from within the Esperance mallee,  

A, B, C, D, though specific locations are not given. The comparison of uncleared virgin country with cleared country 

in the same area shows in some areas a marked decline in soil salinity. The salinity decline is hypothesized to be 

due to the greater runoff and percolation of rainwater through the soil once the trees are removed. It may also 

reflect the cessation of salt forming bio-pedogenesis without the vegetation and trees such as Morrel species.108  
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Condition  

Total 

no. 

Of sites 

 

Percentage of sites within each range of salt (NaCl)  

concentration in the soil to a depth of 60cm. 

Below 

0.13 

% 

 

0.13-0.17 

% 

 

0.18-0.22 

% 

 

0.23-0.29 

% 

Above 

0.30 

% 

A 

 

Virgin 

Cleared 

4324 

4255 

17.6 

78.2 

14.9 

13.0 

20.2 

5.7 

25.2 

1.9 

22.1 

1.2 

B Virgin 

Cleared  

1901 

1998 

8.6 

45.9 

8.7 

16.2 

15.3 

14.2 

23.4 

11.2 

44.0 

12.5 

C Virgin 

Cleared  

1950 

491 

10.0 

42.6 

8.0 

14.2 

12.7 

11.6 

18.6 

9.0 

50.7 

22.6 

D Virgin 

Cleared  

1237 

837 

7.0 

17.1 

6.3 

14.7 

8.5 

15.0 

15.6 

15.8 

62.6 

37.4 

 

Table 7.2: Showing reduction in soil salinity in some sandy surfaced soil types after clearing in the Esperance 

Mallee, 1930- 36.109  

 

 This large program of soil surveys and mapping continued until 1938 and involved vast amounts of time spent in 

the mallee-woodlands by Teakle. His observations of rather depauperate ecosystems, which possibly reflect the 

past impacts of pastoralism, cessation of Aboriginal land management and influx of foxes at this time, are likely to 

be accurate:  

A number of species of Eromophila, Acacia, Grevillea and Daviesia and many small plants…[common] 

…diversified flora but notable absence of grasses. The absence of streams …potable water makes these 

areas in their virgin state of little value for grazing domestic livestock. Native animals … uncommon; even 

rabbits seldom seen…; remains of mallee hen nesting mounds … common but live mallee fowl …rare; 

flying birds were numerous.110  

The years of field work and laboratory analyses by the Salmon Gums soils survey team led by Dr. Teakle, resulted in 

the first comprehensive regional classification of soils in Western Australia.111 The document was characterized by 

standardized soil profiles and discussed relationships between morphology and chemistry and defined the 

vegetation associations for the different soils. His suggestion that some eucalypt species may have a role in lime 

accumulation in the soil surface where they grew, was an early notion of the bio-pedogenesis concept.112   
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111 Burvill, 1988, 17 
112 Burvill, 1988, 17 
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During the 1940’s a reconstruction plan for the Esperance mallee farming region was prepared for the 

State Agricultural bank by its Katanning branch manager Mr. W. Wardle.113 He based his plan upon Dr. Teakle’s soil 

surveys and mapping of soil types that recommended avoiding clearing of salt affected soil types. Land surveys 

were realigned to make farms larger, 2000 thousand acres minimum, and to accommodate more favourable soils 

within each farm. The emphasis was also shifted from wheat to a mixed farming agro-system (cereals, lupins and 

sheep) that would hopefully provide a better use of soils not suited to wheat and a measure of economic resilience 

by diversifying enterprises.114  

The internal drainage to the many salt lakes scattered throughout the landscape east of Salmon Gums, 

means that long term salinisation of these cleared lands is not an immediate problem. Farms today on these soils 

are generally considered amongst the best cropping farms in the Esperance bioregion. In the lands to the west of 

Salmon Gums though, the farms are affected by both primary salinity and secondary salinity, for since clearing the 

rising water table is an escalating problem damaging the farms and estuarine ecosystems to which they are linked 

as part of the catchment landscapes.115 

In the meantime, as reconstruction efforts proceeded in the mallee the Esperance sandplain become the 

next focus of attention. The 1938 Light Lands Honorary Royal Commission Report that examined the potential of 

the States sandplains for farming, came down in favour of large scale development, despite words of caution from 

the Rural Reconstruction Commission, scientists and some experienced farmers about the negative impacts of 

unrestricted and unsympathetic landscape engineering.116 This Report triggered the ongoing clearing of vast areas 

of the dominant Kwongan ecosystem of the sandplain (and extinction locally of the animals and plants associated 

with it), east and west of Esperance and other areas such as Jerramungup and new Mallee areas north to Cascades 

and Beaumont, starting in the late 1940’s and accelerating during the period from 1956 to the late 1980’s.  

 

Conclusion  

Change accelerated in the late 19th and early 20th century when the Australian states brought about a series of 

Land Acts that aimed to move away from pastoralism and achieve closer settlement for farming. In Western 

Australia, the State Government manipulated SES by promoting the yeoman template. In the Esperance bioregion 

the landscape was surveyed into smaller parcels for closer settlement and more intensive agriculture on small 

mixed family farms in fertile mosaic patches. A family could produce most of what it needed on farm, selling the 

surplus in the local community when possible and applying manure primarily as guano or superphosphate on a 

regular basis. Other than these fertile mosaics, most of the dominant sandplain heath and Kwongan ecosystems 
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115 A. Alderman. ‘Grass Patch – Salmon Gums Catchment Appraisal, 2004.’ Resource Management Technical Report 278. 

Department of Agriculture WA, South Perth, WA, 2005; Brendan Nicholas (Esperance Regional Manager), interviewed by Nicole 
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remained, recognised as being too difficult to farm, with colonial animals and plants failing to thrive. The yeoman 

template, new land subdivisions and land clearing as part of state government aims from 1900 to 1930 to facilitate 

wheat growing in the mallee, saw remaining Aboriginal SES fade as the lands were alienated and ecosystems they 

relied upon for food and culture extinguished. Aboriginal fire management systems were no longer tolerated for 

they were a threat to the increasing fencing and building assets. Pastoralism disappeared except in the far eastern 

and northern more arid margins which remained station country.  

Settling and farming the Esperance mallee did not provide the scale needed to develop the Esperance 

bioregion into the ideal agricultural based province that had been envisioned by locals and the state government. 

However, the amount of public and private capital that had been allocated to the bioregion with pasture and crop 

trials, and such schemes as the Esperance Norseman railway and the land surveying and resurveying, soil testing 

and subsidisation of mallee settlers, provided an incentive to seriously re-examine the agricultural potential of the 

Esperance sandplain. This period was also a turning point in how to go about developing farm land – reduce 

problems by using pre-development land capability assessment based on soil research; or clear farmland and 

worry about problems later. Unfortunately, the latter attitude once again largely prevailed, and this would usher in 

the period of vast ecosystem engineering and transformation that was the feature of agricultural expansion in the 

Esperance bioregion after the Second World War. 
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Chapter 8. 
 
Why Change the Landuse When You Can Change the Landscape? 
 
To the Aboriginal people ‘good country’ is clean country well burned and part of the long- term management cycle 

… to keep land food productive for people and animals... For the Anglo/European [farmers as food producers] good 

country is clean country also, but clean of trees and ‘scrub’, cleared land is good land –it produces pasture for the 

‘good’ animals; it provides ground for the ‘good’ plants1 

 
Introduction 

The above quote illustrates the how question of what is perceived as good land management is highly dependent 

on human cultural outlook as to what appropriate food is.2  The effort to transform nature and landscapes into the 

‘good lands’ for food production has been a constant theme throughout this thesis, and the answer depends upon 

how food and its production is understood. As previously discussed, Aboriginal people in the Esperance bioregion 

depended upon, utilized and managed a wide range of produce from the landscape. Their parameters of good land 

were manifold, and reliant upon the maintenance of co-evolved ecosystems resulting from at least 50,000 years or 

more of intergenerational learning processes to transmit the culturally adaptive management systems of eco-

farming. The food and economic cultural beliefs of settlers viewed only the domesticated animals and plants of 

home as proper food, because they had formed an integral part of European culture for thousands of years and 

were also part of an export orientated economy that as Clive Ponting points out, set out to remake indigenous 

landscapes and economies to produce the goods that Europe wanted.3 To do this in the Esperance bioregion, a 

landscape scale re-engineering took place to develop the simplified agro-ecosystems that could grow this ‘proper 

food.’  

Industrialized commodity production for export continued to drive the last wave of agricultural 

development in the Esperance bioregion and other parts of southern Western Australia, with 92% of all land 

developed for agriculture cleared during 1953 to 1982.4 The increased rate of environmental change was made 

possible by new technologies in machinery, fertilisers and chemicals, many stemming from wartime research and 

development, and used to pursue the vision of population growth and export earnings from remoter parts of the 

                                                
1 Gillian Mears. Foals Bread. Allen and Unwin, Sydney, NSW, 2011. 
2 E.N. Anderson. Everyone Eats. NY University Press, New York, USA, 2005. 
3 C. Ponting. A new green history of the world: the environment and the collapse of great civilizations. Random House, New, York, 
USA, 2007, Ch.11. 
4 Short, R. and Skinner, G. ‘Hydrological Systems and Managing the Water Balance at Esperance, WA.’ In Short, R. J. Editor. 
Increasing plant water use to reduce salinity: proceedings of a seminar held at the Esperance Civic Centre 31 July 1996. Report 
169, Department of Agriculture and Food, WA, Greening Western Australia, and Soil and Water Conservation Association of 
Australia, WA Branch, Esperance, WA, 1996, pp.10-26; D.A. Saunders. ‘Changes in the avifauna of a region, district and remnant 
because of fragmentation of native vegetation: the wheatbelt of Western Australia. A case study.’ Biological Conservation 50, 
1989, 99-135; C.J.A. Bradshaw. ‘Little left to lose: deforestation and forest degradation in Australia since European 
colonization.’ Journal of Plant Ecology 5, no.1, 2012, 109-120.   
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State.  Mallee agricultural land release restructuring in the 1940’s after the failed 3500 Farm Scheme, had included 

doubling of farm sizes for improved viability.   

The earlier yeoman ideal had not disappeared as the passionate desire to turn what were termed useless 

‘wastelands’ into productive and populated regions was vigorously extolled in the 1960’s by visionaries such as E.F. 

Smart as he described his visions for the Western Australian sandplain.5 There was plentiful evidence by this time 

that clearing was causing salinisation and that many soils were naturally saline through many areas of South 

Western Australia.6 However there was also a prevailing belief, as delineated by Andrea Gaynor, that ‘modern’ 

technology could conquer such biophysical setbacks  and allow the yeoman vision to continue:  

‘… the older vision of a great agricultural state of bold yeoman farmers also persisted, and where 

scientists counselled caution in clearing the land for development they were frequently ignored by the 

public, aspiring farmers and the incumbent politicians alike.’7   

Even the later inclusion of a percentage of remnant vegetation to be left as part of clearing conditions was limited 

in its attempts to redress the clearing balance, with little information available on how much, what type and where 

vegetation was to be retained. Unless fenced these remnants soon degraded and were unable to persist under the 

pressure of livestock trampling and grazing.  

The developmentalist ideology of Western Australia is discussed by Lenore Layman in her description of 

how existing Conditional Purchase schemes and a new policy of encouraging overseas private investment was used 

to develop State resources.  In this way the Esperance bioregion sandplain was the last huge area of southern 

Australia to be re-engineered as part of this develop-at-all-costs vision.8 It pushed most of the unique 

ecosystems—ranging from the visible mallee and sandplain Kwongan plant and animal ecosystems, to the myriads 

of unseen soil ecosystems—to the verge of extinction, before cultural perceptions of agriculture as the only 

legitimate land use was challenged in the 1980’s.9  

 

8.1 Industrialising Agriculture  

Industrialisation of agriculture started during the 19th century in Great Britain as the population grew, and 

gravitated towards reductionism and specialisation of farming systems, far from the previous diversity of mixed 

                                                
5  M. Bellanta. ‘Clearing Ground for the New Arcadia: Utopia, Labour and Environment in 1890s Australia.’ Journal of Australian 
Studies 26, no.72, 2002, 5. Bellanta argues that the wastelands were unalienated and unimproved crown lands; E.F. Smart. 
Transformation of Wastelands Western Australia- also Advice to Young Farmers with Small Capital. State Publisher, Perth, 
Western Australia, 1965. Lands not being farmed were termed wastelands by Smart. 
6 J.W. Paterson. In Report of the Royal Commission on Mallee Belt and Esperance Lands. Dept. of Agriculture, Western Australia, 
Perth, 1917; G.H. Burvill. Agriculture in Western Australia: 150 Years of Development and Achievement, 1829 -1979. UWA press, 
Crawley, WA, 1979.  
7 A. Gaynor. ‘Looking Forward, Looking Back: Toward an Environmental History of Salinity and Erosion in the Eastern Wheatbelt 
of Western Australia.’ In A. Gaynor, et.al. Editors.  Country: Visions of Land and People in Western Australia. WA Museum & 
Lotteries Commission of WA, Perth, 2002, 118. 
8 L. Layman. ‘Development ideology in Western Australia, 1933–1965.’ Australian Historical Studies 20, no. 79, 1982, 234-260; 
Western Australian Department of Agriculture. ‘Land Laws.’ d. u.  
9   ‘Soil and Land Conservation Act, 1945(WA)’ was enacted after pressure from land owners concerned about the effects 
unsustainable practices from other land users were having upon them. 
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farms.10 As Britain and Europe lost food self-sufficiency new agricultural land acquired through colonisation also 

followed the industrial philosophy of producing food as bulk commodities for international markets. This 

industrialisation was supported by development of steamships, refrigeration and freezing which meant that 

exporting and importing bulk food commodities like grain and frozen meat were made possible by the second half 

of the nineteenth century.11  

Features common to industrial agriculture everywhere include: fewer people employed in relation to the 

amount of farmland; dependence on machinery and oil based fuels for power; high production of individual 

commodities requiring high levels of external inputs; crop monocultures which require pesticide inputs (as 

monocultures are ideal plant and animal pest breeding grounds); and efficient transport and distribution systems 

dependent on fossil fuel energy. Perhaps the most characteristic ‘industrial’ feature is that criteria for success are 

based firmly upon economic imperatives, reflected in the language used by agricultural institutions and farmers 

themselves to describe farm businesses—productivity, yield per ha, dollars per hectare, return on investment, 

gross margins—and the way these are used for benchmarking success. Tracey Clunies-Ross and Nicholas Hildyard 

contend that over the last forty years, ‘agriculture in the industrialised countries has undergone a further 

revolution’: 

The aim by farmers and agricultural scientists was to make agricultural production systems more efficient 

by reducing the number of species, varieties within species and phenotypes within varieties to the 

minimum and using technology such as mechanisation, pesticides and manufactured fertiliser to modify 

environmental conditions to suit these ‘improved’ plants and animals.12  

Basim Saifi and Lars Drake agree and consider this new form of agricultural development as intensifying 

industrialisation even more.13 This leads to a weakening of the interactions and connections between the local 

community, agriculture and nature and therefore a reduction in feedbacks from socio-ecological restraints. Juan 

Infante-Amate and Manuel de Molina are part of a multi-country research team who are comparing the ultimate 

efficiency of industrialised agriculture to traditional methods in Europe.14 Using Olive production as case study, 

they explain how industrialisation relegated Spanish agriculture to providing bulk food as commodified raw 

                                                
10  L.R. Thrupp. ‘Linking agricultural biodiversity and food security: the valuable role of agrobiodiversity for sustainable 
agriculture.’ International affairs 76, no. 2, 2000, 283-297. There are over 7,000 food species eaten worldwide but only 3 
species, and few varieties of rice, wheat and maize account for 60% of calories and 54% of protein consumed; Michael Daw, 
Esperance Port Zone Manager, CBH Esperance -pers.com., 2017. Esperance bioregion wheat cropping is extremely vulnerable 
with 85-90% based on one variety, Mace.  
11 Ponting, 2007, Ch.11. 
12  T. Clunies-Ross and N. Hildyard. ‘Politics of Industrial Agriculture.’ Natural Resource Management Set. Taylor and Francis, 
Melbourne, Victoria, 5 January 2013. I would suggest in the Esperance bioregion this period is longer, at least 70 years, since it 
started from a very low Anglo agricultural baseline and had a very short period of traditional yeoman type farming. 
13  B. Saifi and L. Drake.  ‘A coevolutionary model for promoting agricultural sustainability.’ Ecological Economics 65, no. 1, 2008, 
24-34. 
14 J. Infante-Amate and M.G. De Molina. ‘Sustainable de-growth in agriculture and food: an agro-ecological perspective on Spain’s 
agri-food system(year 2000).’ Journal of Cleaner Production 38, 2013,27-35. 
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materials for industrial production.15 This requires significant external inputs in comparison to past traditional 

agricultural activity and modern industrial agriculture has become a resource intensive sector with production 

energy requirements higher than the food energy actually produced.16 They have concluded that in terms of 

energy input, energy output and long term sustainability of a SES, multifunctional traditional methods used up to 5  

times less energy than modern industrialised production.   

In the Esperance bioregion after the Second World War its impacts of agricultural industrialisation were 

greater than the original changes introduced by mobile pastoralism upon Aboriginal SES and co-evolved 

ecosystems. Such changes were happening elsewhere in Australia and were well established in much of the 

industrialised western world, with all contingent upon the availability of fossil fuels, food globalisation, transport 

systems, agricultural mechanisation, agricultural research and applications of chemicals and fertiliser inputs.      

In South Australia from 1869 onwards an industrialised wheat industry was established in the drier 

country including semi-desert and well beyond the environmental and rainfall stability for persistence. Donald 

Meinig describes how these specialist wheat farmers were rarely self-sufficient and intent only on producing 

wheat as a commodity to be sold, with the cash earned used to purchase food and other necessities. They had 

developed farming systems that mirrored industrial age farm systems already evident in Europe and the United 

States. ‘It was geared towards mass production of a single [export] commodity within a world-wide system of 

regional specialisation.’17  This system became a model for commodification and industrialisation of food in 

Australia but took far longer to establish in the Esperance bioregion with its environmental and soil limitations.  

Yet, it would come to dominate the post war agricultural models of this previously largely food self-sufficient 

bioregion.18 Until the establishment of Grass Patch farm in 1894, settler food production had been geographically 

confined to the relatively small, well-watered fertile parts of the sandplain with soils fertile enough to 

accommodate domesticates. By 1896 when surveys for agricultural subdivision commenced, changes were 

gradually taking place as new information and research was incorporated into the extant farming systems. This 

gradual pace was perhaps more conducive to developing farming agroecosystems adapted to the local conditions 

and able to maintain a level of indigenous biodiversity. This slow adaptive change model was dramatically altered 

as fast development to create a ‘boom’ at any cost became the socio-political aim during the 1920’s as wool prices 

escalated.19 After the severe retraction of land development and much Esperance bioregion mallee farming during 

the depression and Second World War the new area of interest was the Esperance sandplain.  

 

                                                
15 J. Infante-Amate and M.G. De Molina. ‘The socio-ecological transition on a crop scale: the case of olive orchards in Southern 
Spain (1750–2000).’ Human Ecology 41, no. 6, 2013, 961-969.   
16  J. Infante-Amate and M.G. De Molina,2013. 
17  D.W. Meinig, On the Margins of the Good Earth. Rigby, Adelaide, SA, 1962, 209-211. After many disasters, the boundary 
between arid land wheat farming and pastoralism was eventually established in South Australia and SA wheat farming systems 
became a model for subsequent industrialisation of Australian Agriculture. 
18 Report of the Registrar General on the vital statistics of Western Australia for the year ended 31st December ... (1896 – 1960). 
19  J. Rintoul. Esperance Yesterday and Today. Shire of Esperance, 4th Edition 1986, 123,130-135 - Esperance Land Development 
Committee was an early attempt by locals to speed up rates of land release and development. I was later followed by the 
Esperance Downs Development Advisory Committee with the same brief, but members included government officials. 
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8.2 Defeating Limits 

Esperance sandplain development started in the late 1940’s and accelerated from 1956. Unlike the Esperance 

mallee development which aimed to increase the state’s wheat production, the sandplain development was based 

on a permanent pasture - livestock system with subterranean clovers providing the base upon which to build soil 

fertility. It was recognised that until soil nitrogen and organic matter was sufficiently improved by pasture legumes 

and grasses, cereal crops could not be successfully grown, especially as cultivation of the fragile sands for cropping 

would lead to wind erosion.20 Pasture plants needed to be treated as a crop in this environment as their 

establishment and persistence required several macro and micro nutrient inputs. This was understood from as 

early as 1912 when Mr. F. W. Bow was reported to have successfully planted Italian ryegrass (Lolium multiflorum) 

and the clover King Island melilot (Melilotus indicus) using 112 kg/ha of superphosphate, and Mr. J.R. Scholey 

sowed and fertilized a plot of subterranean clover in 1916.21  

Writing in the mid 1960’s, pasture researcher C. M. Donald believed the improved pasture systems 

represented the greatest example of positive environmental change in Australian agriculture since first settlement. 

It directly increased soil fertility, by adding nitrogen, and also added significant amounts of organic carbon to the 

soils and generally resulted in dramatic increases in the numbers of livestock that could be carried per acre (ha). 22 

Figure 8.0 shows that as areas of improved pastures increased (and native pastures declined) livestock numbers 

increased linearly throughout Australia.  

                                                
20 Department of Agriculture and Food, Western Australia and GRDC. Managing South Coast Sandplain Soils for Yield and Profit, 
Bulletin 4773, South Perth, WA, October 2009. Wind erosion is an issue on sandplain soils. 
21 Western Australian Department of Agriculture. Agriculture on the Esperance Downs. Bulletin 3080, 1960, 1-2.   
22  C.M. Donald. ‘The Progress of Australian Agriculture and the Role of Pastures in Environmental Change.’ The Australian 
Journal of Science 27, no.7, January 1965, 187-198; Western Australian Department of Agriculture, 1960, 1-2.  Early 1900’s 
pasture establishment in WA and the Esperance bioregion used fertiliser ahead of the United Kingdom, where its regular use 
only started in the 1920’s.  Their slow uptake reflected greater geological soil fertility and a long history of nutrient cycling by 
yeoman farms.  
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Figure 8.0: The relationship between improved pasture area in each state (1000’s pasture acres) and 

percent increase in livestock numbers.23  

 

From 1928 to 1931, Mr A.D. Helms, manager of Esperance Pine Forest Ltd, carried out some small scale 

experiments which showed how successful pastures of ryegrass and clover varieties could be grown on the 

Esperance Plains with the application of superphosphate.24 These and later trials in 1949 by the Department of 

Agriculture collaborating with farmer Alf Button at Shark Lake, along with later Departmental trials at the new 

Esperance Downs research station, found the best ways to establish pastures on newly cleared land. All the 

legumes received the necessary inoculation before planting.25 The trials confirmed that sandplain soils were very 

deficient in the macro-nutrients phosphorus (P), nitrogen (N) and potassium (K) essential for the plants upon which 

European food systems were based. The base P levels common to most Western Australian sandplain soils at 

0.01% were well below the desirable level of 0.05%, as were K, Sulphur (S) and N. The soils were also deficient in 

micronutrients, cobalt (Co) and copper (Cu) for ruminant livestock and Cu, molybdenum (Mo), S and zinc (Zn) for 

                                                
23  NY Chalmer information adapted from Donald, January 1965, 190 
24 Department of Environment and Conservation. Historical Forestry Notes – Esperance. n.d.   
25 ‘Esperance News. Farming Experiments.’ Kalgoorlie Miner, 15 June 1949, p.2. The pasture species varieties planted were 

three types of subterranean clover (so called because it buries its seed), barrel clover, Hunter River lucerne and Phalaris 

tuberosa. The manuring was as follows … ‘(a) Super at the rate of 100 lb. [45.4kg] per acre [112kg/ha]; (b) the same with zinc 

sulphate, 10 lb. per acre; (c) super with zinc as before, but with 5 lb. of copper sulphate in addition; (d) super, 200 lb. per acre; 

(e) the same with zinc and copper sulphate as above.  Legumes need to be inoculated with Rhizobia, the nodulating bacteria 

symbiotic with legumes that fix atmospheric N in the plants’ roots. If the soils have never grown these legumes before the 

Rhizobium are not present.  
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plants as well.26  There would later be further micro-nutrients identified as essential for animals, such as selenium 

(Se) and for plants manganese (Mn) and boron (B) with Co levels needed for legume nodulation still 

undetermined.27  By this period plant production researchers understood the concept first presented by German 

chemist Justus von Leiberg in 1840—his ‘Law of the Minimum’—that plants grew in direct proportion to their 

supply of nutrients and a deficiency of any one prevented growth or optimum growth.28  

Table 8.1 provides a comparison of a high quality Eastern Australian soil in the Darling Downs with pH and 

macro nutrients in the ideal range for introduced pasture plants/crops, like those found in Europe, Asia and the 

Middle East, to a Western Australian Sandplain soil that is inherently hostile to introduced pasture/crop plants 

unless bio-engineered.  

Property The soil you want The soil you have 

Clay 

Sand 

pH 

Organic matter% 

Exchange capacity 

N% 

P% 

K% 

S% 

Available water 

structure 

40% 

36% 

5.4 

7 

41 

0.28 

0.05 

0.64 

0.07 

High 

good 

14% 

81% 

4.3 

2 

4 

0.01 

0.01 

0.16 

0.03 

Low 

None 

 

Table 8.1: Some properties of cereal-growing soils: Nature’s penalty on West Australian farmers.29  (1) Darling Downs Black 

Earth (2) Merredin Earthy Sand (sandplain).30  

 

                                                
26  C. Fletcher. ‘Alfred George Button, father of Esperance Agriculture.’ In Faith, Hope and Reality Esperance 1895-1995, Esperance 
Shire Council, Esperance, WA, 1995, 63-66; A. McKay. 'Cobalt and coast disease', In F. White and D. Kimpton. Editors.  Surprise 
and Enterprise, Fifty Years of Science for Australia. CSIRO Publishing, Clayton, Victoria, 1976, 18-20.  
27  M.A. Hamza. Understanding soil analysis data. Department of Agriculture and Food, Western Australia. Report 327, South 
Perth, WA, 2008, 44. 
28 J.F. Loneragan. ‘Nutrients: a sparse resource.’ In Atwell, B.J., Kriedemann, P.E. and Turnbull, C.G., 1999. Plants in action: 
adaptation in nature, performance in cultivation. Part 1V, Ch.16, Macmillan Education, Melbourne, Victoria, 1999, 500.  
29 Western Australian Farmers' Federation (WAFF), and G.A. Robertson. Soil management for sustainable agriculture: 
background papers from a workshop organized by the Research Review Committee of the Grains Section of the Western 
Australian Farmers Federation held at Perth Civic Centre, September 29-30, 1987. Report 95. Department of Agriculture and 
Food, South Perth, WA, 1989. 
30 NY Chalmer adapted from information in WAFF, Robertson, 1989; Hamza, ,2008; T.G. Hungerford. Diseases of Livestock. 8th 
Edition. McGraw –Hill, Sydney, NSW, 1975. Further necessary nutrients are still being discovered such as selenium (Se), minimal 
in W.A. coastal soils and vital for immune system health and muscle growth and development. Deficiency causes white muscle 
disease in lambs where patches of the heart muscle atrophy and turn white, leading to heart failure and death. 
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Once experimental research had determined how to establish crops and pastures and maintain healthy 

animals, cheap finance was needed for farmers to be able purchase these essential pasture and crop nutrients 

needed to develop the land. This was provided by the Agricultural Bank of Western Australia, established in 1895 

to provide support for the State’s farming industries. In 1945 it changed to a full trading bank, the Rural and 

Industries Bank of Western Australia (R&I Bank).31 Mechanised methods of efficiently and economically clearing 

large swathes of the sandplain vegetation were also needed and though provided originally by horses and early 

tractors as in the mallee, these were eventually replaced by caterpillar D-7s and large gauge anchor chains in the 

1960’s.32 There also needed to be technology to allow large scale assessment of land capability in terms of 

agricultural potential. This was developed after World War 2 within a Federal Government political agenda to fund 

mapping of northern Australia and Papua New Guinea for agricultural potential by CSIRO. These land system 

surveys started in 1946 as on-ground surveys and eventually became aerial surveys as the enormous scale and 

difficult logistics of the project were realised.33  

Following the failure of the 3500 Farm Scheme in 1929/30, and after Dr. L. J. H. Teakle’s soil surveys and 

recommendations, it was recognised by the early 1940s when Esperance mallee lands were undergoing farm 

restructuring through the Rural Reconstruction Commission, that viable farms needed to be a minimum of 2000 

acres (800ha) and development should proceed with caution considering past mistakes.34  It was now recognised 

that larger farms were necessary to keep ahead of the cost price squeeze that Neil Barr described so well in The 

House on the Hill.35  This phenomenon leaves farmers in continuous debt as increases in costs of production are 

unmatched by commodity prices. It compels farmers to buy more land in an attempt to keep up with inflation if 

they want to continue farming. 

Though several fertiliser trials had been undertaken on the sandplain, little soil classification had been 

undertaken before 1950 when S.T. Smith completed a small-scale soil survey of the Esperance Downs Research 

Station (EDRS).36 He identified seven soil types in four series. The Fleming and Caitup series consist of sandy A 

horizons of varying depth over a layer of ferruginous (iron stone) gravel over a yellow mottled clay. The relatively 

superior levels of P in these soils is reflected in their history of P concentrating proteaceous bio-pedogenesis and 

suitability for the establishment and persistence of subterranean clovers. However, when settlers cleared the 

proteaceous sandplain species this form of soil bio-pedogenesis ceased.37 The third series, Gibson sand, consists of 

                                                
31 K. Spillman. Horizons: A History of the Rural and Industries Bank of Western Australia. University of Western Australia Press for 
the Rural and Industries Bank of Western Australia, Crawley, WA, 1989. 
32 K. and B. Freeman. ‘The Grass Patch.’ Esperance Shire Council, 1995, 21.   
33 CSIRO ‘Mapping Land Resources in Australia and Papua New Guinea: Origin of the CSIRO Land Research Surveys.’ CSIRO land 
Research Surveys. CSIRO Publishing, Clayton, Victoria, 2016. 
34 Rintoul, 1986, 116-118. 
35 N. Barr.  The House on the Hill – the Transformation of Australia’s Farming Communities. Halstead Press, Canberra, ACT, 2011. 
36 S.T. Smith. Soil survey of the Esperance Downs Research Station. Unpublished report. Department of Agriculture, Western 
Australia, 1950. In T.D. Overheu, et.al. Esperance land resource survey. Report 8. Department of Agriculture and Food, Western 
Australia, South Perth, WA, 1993 
37 J.S. Pate, et.al. ‘Occurrence of Proteaceae, laterite and related oligotrophic soils: coincidental associations or causative inter-

relationships?’ Australian Journal of Botany 49, no.5, 2001, 529–560. See Appendix IV. The authors have shown that the gravelly 
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sandy topsoils 30-90cm in depth without gravel over a similar clay subsoil. Another soil appears as a sandy type 50-

100cm of sand topsoil, known locally as Corinup sand.38 Although this survey provided some information it was not 

an adequate baseline for the large-scale bioengineering of the sandplain that eventuated. The soil survey scenario 

since then has been one of land capability assessments after development has taken place.39  

 Aerial surveys helped the Department of Lands surveyors map and subdivide the sandplain during the 

large-scale clearing that commenced in the late 1950’s. In the 1970’s and 1980’s CSIRO were further involved in 

land system style assessments on the south coast.40 Unfortunately, in spite of their use for this purpose, none of 

these land system surveys or the maps developed had the ability to allow fine scale objective assessments for 

determining land capability for the Esperance sandplain development, as no extensive soil surveys had been 

completed.41 Dissenters to the normalisation of widescale ecosystem destruction would not have  been  listened 

to, and there appears to be no record of political or bureaucratic level of concerns, other than the acceptance that 

the soils should not be bare fallowed due to their susceptibility to wind erosion. Salinity potential was never 

explored to the extent that was seen earlier in the mallee until in 1985 a localised assessment was undertaken for 

the proposed opening of the Beaumont area north-east of Condingup.  

As noted by G.A. Robertson, there was ‘appalling ignorance [in general] of the distribution and properties 

of this most vital natural resource - the soils of Western Australia.’42  In 1990 Brian Purdie was appointed by the 

Western Australian Department of Agriculture to standardise the soil-landscape mapping program methods and 

outputs. An innovation he introduced was the development of ‘a nested hierarchy of soil-landscape mapping units’ 

which also allowed a relatively seamless inclusion of existing data.43 This regional mapping program was continued 

throughout the 1990s and by 2003 was completed to the level of a linked digital coverage, with new information 

improving the accuracy as an ongoing process. Unfortunately, the thoroughness with which the landscapes have 

been cleared and bioengineered, before this mapping program was started suggests the lack of a real baseline. The 

maps can only ever be retrospective in their use and for attempts to deal with the problems caused by excessive 

clearing that are now more and more obvious.44  

 

 

                                                
sandplain soils are derived from proteaceous plants’ bio-pedogenesis e.g. Showy banksia (Banksia speciosa). Their bacteria 

symbiotic proteoid roots develop P concentrating laterites to access P for themselves and their offspring.  
38  Stoneham, et.al. 1993.  
39  Stoneham, et.al., 1993. (salinity is developing because land was cleared that should not have been)  
40  CSIRO, accessed 2016; Brendan Nicholas (Esperance Regional Manager), interviewed by Nicole Chalmer, DAFWA office, 
Esperance, 10/12/13 -17; K.H. Northcote, et.al. Atlas of Australian soils, Sheet 5, Perth-Albany-Esperance area with explanatory 
data. CSIRO Australia, Melbourne University Press, Melbourne, Victoria, 1967. 
41 Nicholas, 2013-2017 
42 WAFF, Robertson, 1989. 
43 N. Schoknecht, et.al. Soil-Landscape Mapping in South- Western Australia: Overview of Methodology and Outputs. 
Department of Agriculture, Government of Western Australia. November 2004. 
44  Nicholas, 10/12/2013-17.  
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8.3 The Great Clearing (‘they weren’t doing anything with it anyway!’45)  

By the end of World War 2, agro-systems in the Esperance bioregion were still based on the more fertile soils of 

the mallee and their intrusions in the Esperance sandplain. Albert Kent who grew up on a farm at Dalyup,  

described how trace element deficiencies still kept most Esperance sandplain farms centred around the fertile 

mosaic patches of the original ‘First class’ soils.46  Despite the causes of coastal disease, lack of cobalt, copper and 

other trace elements, being identified in 1934 by the CSIR Animal Production Division in collaboration with Eric 

Underwood from the WA Department of Agriculture, ruminant livestock animals were still only being raised in 

these fertile patches, or by farmers who owned sandplain and mallee farms and  practiced a form of 

transhumance.47 The inadequate farmer uptake may have been linked to slow diffusion of this knowledge into 

agricultural circles due to the depression and farm abandonment that continued during and after World War 2.48  

The pressure to develop the sandplain intensified after the success of the farmers in the mallee from the 

1940’s onwards  and as wool prices spiked (fuelled by the Korean War) there was powerful pressure to release 

more land.49  Thus, in 1938 a Royal Commission, the ‘Honorary Royal Commission on Light Lands and Poison-

Infested Lands’ was appointed to determine who owned and how best to promote the development of these ‘light 

and poison infested lands’ throughout the southwest, from Geraldton to Esperance. In their report, they stated, 

‘that there are very few districts in this State that an offer the same reliability as the country known the Esperance 

Plains, with the exception perhaps of Albany.’50 They also noted that up to two sheep per acre were being carried 

on established farms. This decision concerning the States light lands, of which the Esperance bioregion was just 

one part, comprised much of the unique Kwongan ecosystems and resulted in perhaps the largest area of native 

vegetation in the world to be cleared in such a short time span.51 

The Western Australian Agricultural Bank had not been impressed with the Esperance bioregion as a 

farming area until the reconstruction of the 3500 Farms Scheme area in the mallee had proved successful in the 

early 1940s. They recognised that for the district to grow, prosper and repay the large monetary losses of the 

original Scheme and Railway construction, agricultural development would need to extend onto the sandplain.  In 

1937 A.D. Helms wrote ‘Notes on the Esperance Plain and its Possible Development,’ in which he recommended 

that the Esperance plains be developed by a centrally administered Government department, or similar, that 

                                                
45  Pers.com from one of the old farmers of Esperance regarding Aboriginal land management. Anonymous.  
46  Albert Kent, Esperance, Interviewed by Nicole Chalmer, 7/10/2015. His family farmed along Dalyup river in the 1930s - 40s 
and could run sheep and cattle. the farm next door only had sandplain soils, so the stock was coasty.  
47 A. McKay. 'Cobalt and coast disease', In F. White and D. Kimpton. Editors.  Surprise and Enterprise, Fifty Years of Science for 

Australia. CSIRO Publishing, Clayton, Victoria, 1976, 18-20. McKay describes the exciting discovery of how to prevent ‘coastal 

disease’.  
48  EMA R51. D. Campbell. ‘Scadden.’ In Bale, L. Pioneers and Early Settlers of Scadden, 1910-1959. Publisher Unknown, 2006.      
49  G. Grewar. ‘From Farm to Corridors of Parliament and Back.’ Esperance Shire Council, 1995; C. Nicholson. Opening up the Land 
– Charles Darwin Reserve Community History. Bush Heritage Australia, Melbourne, Victoria, 2007.  
50 'Western Australia. Honorary Royal Commission on Light Lands and Poison-Infested Lands' 1938-2008.  
51 Beresford, Q. ‘Developmentalism and its environmental legacy: the Western Australia Wheatbelt, 1900–1990s.’ Australian 
Journal of Politics & History 47, no. 3, 2001, 405. 
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would be backed by Government funds and able to finance the development far better than individuals.52 This 

document, its proposals and findings were shelved until re-ignited when W.C. Stewart—a son of Sarah Stewart —

returned from the war.53  He set out to push for the development of Esperance as a major farming region, 

supported by those established mallee farmers who had set up pasture farms on the sandplain as a permanent 

drought refuge, to be run in conjunction with their mallee farms.54   

In 1947 W.C. Stewart was instrumental in forming the Esperance Land Development Committee which 

included local farmers, a land agent and the local manager of the Bank of NSW. The committee published articles 

about successful farmer trials of pasture establishment and grazing and eventually persuaded the Minister for 

Agriculture, Mr. G. Wood, to come to the region in 1948 and view the trials for himself. He was sufficiently 

impressed to support the establishment of a research station as a sub-station of the Salmon Gums research station 

on the Esperance Sandplain. In 1949 the Esperance Downs Research Station was established 29km north of 

Esperance at Gibson. The first ploughing of 40 ha was undertaken in September with first trials established in 1950. 

The soil research completed here showed that with the application of superphosphate and trace elements it was 

viable to establish pastures in the sandplain soils.55  

The success of these official trials and those developing on the new Research station resulted in the R&I 

Bank taking the initiative in recommending Government financial support for establishment of pasture for meat 

and wool production on the Esperance Downs.56 This recommendation was supported, and the State Government 

approved loans of up to £1000, from a pool of £10 000, to be available to any individual settler. The Esperance 

Downs Area was declared a special settlement area in 1952 with 2500 acres (1011 ha) assumed to be the viable 

block size for a family farm. Minister for Lands Mr. Thorn said that the land, when made available for selection by 

the Department of Lands and Surveys, would be granted under Conditional Purchase (CP) conditions that deemed 

the maximum area per applicant as 2500 acres to be lived on by the selector or his agent within one year of 

selection date and to be the main residence for 5 years; payments under the terms of Section 47 of the Land Act; 

properties to be fenced in accordance with Land Act requirements; after the first year, 250 acres per year of 

pasture to be developed for 4 years; and a water supply established as required under the Land Act.57  

Though some potential selectors believed these CP conditions were too onerous to allow rapid uptake by 

the smaller farmer, development and clearing of the Esperance sandplain slowly progressed, and with good 

commodity prices by 1954 thirty-six farmers had developed approximately 8000 ha out of the total released of 101 

                                                
52  Rintoul, 1986, 121-122. 
53  ‘Light Lands. Royal Commission Enquiry.’ West Australian, 23 April 1938, p. 18; F. Collet. ‘History of Esperance Downs.’ 
Pastoralist and Grazier 11, no.13, August 1960, 20-22. Mr. Collett was Chief Valuer for the R.& I. Bank and very positive about 
the development of the Esperance Sandplain.  
54 Collett, 1960, 20-22. 
55 Department of Environment and Conservation. Historical Forestry Notes – Esperance. n.d.; Rintoul, 1986, 123-127, 129; 
Collett,1960, 20-22.   
56 Collett, 1960, 20-22.  
57 ‘Special Settlement Area Near Esperance.’ West Australian, 10 Mar 1950, p.13. 
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215 ha. The Esperance Road board was unhappy with this slow rate of progress and with the difficulty of getting 

finance by potential settlers it was unlikely to change.58  

Various social, economic and infrastructure constraints were now recognised as major impediments to 

expansion. A committee of six was appointed by the Government as ‘The Esperance Downs Development Advisory 

Committee’, to advise on the special problems related to infrastructure, transport and marketing associated with 

the agricultural development of the area.59 Their report essentially found that granting land to applicants without 

adequate capital—and most applicants fell into this category in their opinion—‘leads to stagnation in a district’ and 

therefore rapid development would be hindered, unless some form of government assistance was offered. 

Alternatively, private enterprise which provided for release only to those with sufficient capital would lead to slow 

development, or a Settlement Authority which bore the cost of development with approved settlers providing a 

fidelity bond, would rapidly speed up the process.60  Such an opportunity arose in the late 1940s when a syndicate 

of Americans, including film and television stars such as Art Linkletter and Ann Sothern, and led by Allen Chase, 

was told about Esperance by the then Administrator of the Northern Territory, the Hon. F.J.S. Wise.  Wise had 

heard of the virtues of Esperance from the WA Minister for Lands and Agriculture, the Hon. E.K. Hoar, in a recent 

visit to the Northern Territory. The Americans were coming out of an enormous failed rice-growing venture at 

Humpty Doo in the Northern Territory, managed by Commonwealth Bank Director and friend of the deputy Prime 

Minister John McEwan, William Gunn.61 Helped and encouraged by politicians of the day the Americans signed a 

development agreement with the Western Australian State Government on November 19th, 1956 which allowed 

their company Esperance Plains (Aust.) Pty. Ltd to acquire 600,000 ha of land at 99 cents per ha plus survey costs. 

In return, they would clear and develop it, plant pasture and on-sell half of it as 800 ha blocks with a house and 

fencing, with first preference to Australian buyers.  

The syndicate was eager for rapid returns so chose to ignore the advice of their initial advisor Dr Merton 

Love, who recommended they follow the land development techniques proven by locals and the Department of 

Agriculture at Esperance Downs Research Station. Instead, they followed the advice of Dr. Moule, a veterinarian 

from Queensland and William Gunn, both of whom recommended various ‘shortcuts’ to the proven systems. Dr 

Jesse Skoss was employed as the on-ground project overseer and his advice to take advantage of local knowledge 

was also ignored.62  Ross White, Government Surveyor for the project, stated that their development procedures 

                                                
58 Rintoul, 1986. 131-132. 
59  ‘Six Will Advise on Esperance Downs. ’West Australian, 20 January 1954, p.1.  
60  ‘Six Will Advise on Esperance Downs.’ West Australian, 20 January 1954, p.1.   
61  A. Linkletter. Linkletter Down Under. Prentice hall Press, New Jersey, USA, 1968. The book outlines the two failed land 
development ventures - Humpty Doo, and the Esperance Downs. The syndicate included celebrities - TV show host Art 
Linkletter, actors Robert Cummings and Rhonda Fleming, radio comedy creator Charles Correll and businessmen Randolph Galt 
and George and Bill Newton.  It is hard to comprehend how William Gunn, (unless helped by influential connections) the 
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62  J. Hagon and W. Kirwan. ‘The Beginnings of Modern Esperance.’ Esperance Shire Council, 1995, 125; EMA 2236. Dr. Jesse D. 
Skoss, Palo Verde Plant Research Resource Associates. Letter to Avon at Esperance Museum, ‘Regarding the early days at 
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were ‘a shambles’ and so failed spectacularly.63  Bill Kirwan and his two brothers had successfully developed their 

10,000 acres of sandplain (Hannets’ old grazing lease east of Esperance), with capital help from the Government 

Special Settlement Grant. He was asked as a local to advise the Syndicate but found Gunn an arrogant man who 

believed in the superiority of American knowledge and techniques. At a round table meeting of advisors Gunn 

stated, ‘Look, these Americans know more about agriculture than you guys are ever likely to know,’ he then 

‘thumped the table’ and said, ‘We’ll do it this way.’ Kirwan later observed, ‘They [the Americans] didn’t grow a 

blasted thing’ which may have been an exaggeration but certainly very little grew. 64  

The main reason for this failure was the attempt to shorten the proven pasture establishment methods to 

one year. Geoff Grewar, District Manager of the Esperance Downs Research Station in 1956 and 1957, explained 

that the Syndicates policy of ploughing the scrub in rather than burning it, meant clover nodulation completely 

failed as ‘the rotting scrub caused toxins that killed the rhizobium.’65  By 1959 the Chase Syndicate investors had 

lost around half a million pounds and were disillusioned with their development team, as their 100% tax 

deductible investment had not returned any income.66  

 Art Linkletter persisted with his 4000 ha and suspending his initial belief that the locals were ill-educated 

colonials, hired John Hagon as manager. In 1968 he acknowledged that ‘John Hagon could very well be the basic 

reason for my success in Australia.’67 Hagon used the proven procedure, taking about 3–4 years, to permanently 

establish pasture. Most land developers used subterranean clover and rye grass, but a few forward thinkers 

included perennial grasses such as couch grass, kikuyu and phalaris to provide feed in summer and early autumn; 

super, copper and zinc (later molybdenum was included) were top-dressed. When stock was introduced in autumn 

of year 3 or 4, cobalt would be included.68 The above process as outlined was the ‘ideal’ way to establish 

permanent pasture and because of the long delay before achieving a return required adequate capital or a source 

of off farm income for a successful outcome.69 

After their three years of failing to establish significant pasture, the government ruled that the syndicate 

was in default. In 1959, the company sold nearly 24,000 ha of its undeveloped land and returned 111,903 ha from 

the Neridup district to the state, causing numerous heated parliamentary and public media exchanges demanding 

the land still held be returned. As Linkletter explains in his book Linkletter Downunder, ‘it is a cardinal rule of 

politics never to admit to having had made a mistake’, so Allen Chase was given leeway to bring in a second group 

of investors. Amfac Inc., a Hawaiian-based sugar and pineapple conglomerate, teamed with the Chase Manhattan 

                                                
chain and burn prior to ploughing was completely ignored. He was also one of the first to plant and promote perennial pastures 
to combat salinity. 
63 R. White. ‘Surveying for the Esperance Pioneers.’ In Esperance Shire Council. Faith, Hope and Reality: Esperance 1895-1995. 
Publ. Esperance Shire Council, Esperance, WA, 1995, 116.  
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Bank (unrelated to Allen Chase), venture capitalist J.H. Whitney & Co. and Australian pastoral house Elder Smith & 

Co. They formed the Esperance Land & Development Company (ELDC), and with State Government approval and 

special legislation - The Esperance Lands Agreement Act, 1960 - they were successful in developing the Esperance 

bioregion sandplain country as originally envisaged.70  There were specifications in the Act that required settlers to 

be at least 50% Australian with rest being American or European and not more than one holding allotted to each 

settler. The Americans eventually sold out to National Mutual Life (NML) in 1988 and the company was renamed 

Esperance Rural Properties (ERP). NML was taken over in 1995 by AXA, a French life insurance company, and by 

2002 all the rural assets had been sold to individual farmers and corporate and overseas investors.71 

In the meantime, the State Government had been releasing the land returned to it from the Chase 

scheme as conditional purchase blocks of maximum 1800 acres (728ha) at Neridup and 1600 acres (647ha) to the 

west. Even though the purchase price of $800 was considered cheap it would cost about $20 per acre to get into 

pasture and many settlers were undercapitalised to achieve the CP requirements. A number of settlers were 

employed by ELDC as it continued with development. This income to helped them pay for and develop their own 

properties.72  The small block sizes would have longer-term implications as eventually they proved too small to 

return a decent living as wheat, wool and beef prices fell, and input costs went up. As Grewar later explained, ‘a lot 

of early settlers in the 60’s and 70’s had to leave because the input costs beat them.’ With declining returns banks 

foreclosed and despite endless work the future was grim, especially when ‘the wife gets sick of living in a shed’ and 

can see no end to the situation.73 A statement such as this can underplay the role that women played in Farm 

development not only in the Esperance bioregion but throughout the period of state land developmentalism.74    

Even without wealthy overseas investors, clearing the native vegetation from the sandplain and mallee 

had expanded rapidly after the end of the World War 2, when ex-army machinery became available.  Brendan 

Freeman, who had inherited Grass Patch Farm, explained: ‘Prior to 1960 land clearing was a slow laborious job 

done with small-width machines or by dragging a large log over the country [behind draught horses], pulling down 

the trees and bush to be burnt.’75 After the war, a General Grant tank minus the gun turret and with a railway iron 

bar on its front, was used by contactors but was still relatively slow. As a positive, the slower and more limited 

                                                
70 B. Senior. ‘The Coming of the Americans, 1956-1988.’ Esperance Shire Council, 1995, 129-134; Esperance Lands Agreement Act, 
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a non -specified time a fertilizer works, and abattoir were also to be developed on land granted to ELD. Areas with significant 
poison or lacking water would be excluded from the agreement, and within 10 years designated parcels were to be sold or leased 
to aspiring farmers.  There were also requirements to plant trees and retain native vegetation. The company had the right to 
retain one half of the land taken up and developed, ending up with 270,000acres.   
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J. Stuart. ‘A Woman’s Voice.’ In Esperance Shire Council, 1995. 
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clearing methods encouraged many of the larger trees to be left and paddock boundary windbreaks were 

commonly uncleared large trees and bush. Then in August 1960, two Caterpillar D7s from the south-west arrived 

and using a 2-inch anchor chain (5cm diameter) drawn between them, flattened and smashed all trees and bush in 

their path. This large-scale indiscriminate clearing rapidly became the norm.76  

The 1960 Esperance Land Agreement Act had carried over to the previous Chase syndicate agreement to 

leave natural vegetation where possible: ‘The Company shall as far as practicable preserve natural growth and 

trees which are not harmful to agriculture or pasture and encourage settlers in the planting of suitable trees.’ 

However, ELDC did not comply with this recommendation as it strove to clear as much land as possible to meet 

government conditions. David Reichstein related how the D7 dozers, with 145 drawbar horsepower and pulling a 

200-metre length of massive anchor chain between them at a speed of 5 kilometres per hour could clear a swathe 

75-80 metres wide. An average day could see 250 ha flattened and efficient clearing of big trees was now 

possible.77 Large trees were attacked individually with a pusher bar mounted above the dozer blade that could 

push from a height to loosen the roots before pushing the tree down so that the chain could continue its path.78  

From 1956 onwards, using soil classification surveys, mapping and land research based indirectly on John 

Beard’s vegetation patterns or soil types named in the Salmon Gums and EDRS surveys, the Department of Lands 

and Surveys commenced soil classification (primarily retrospective) in the sandplain for various land releases.79 

However limited attention was given to using this important research as the Esperance Downs techniques along 

with farmer experience and later Mr. E.F. Smart’s 1965 publication on sandplain ‘wasteland’ development, were 

firmly established as the blueprints for ‘successful’ sandplain land development.80 Little thought was given to the 

long-term consequences of the normalised wholesale clearing, especially salinity or wind erosion. There was no 

encouragement to leave hilltops, natural drainage lines and yate or paperbark swamps and wetlands uncleared, 

and no consideration given to wildlife at all.81 Though most of the new pioneers were content to clear as much as 

possible, not all were happy with the blanket clearing conditions imposed upon them. Lifelong conservationist and 

Farmer Jack Ewert, who retired to a cattle property near Esperance, later decried the attitudes of the time: 

It absolutely horrified me in the 1960s when they started opening up this area on a broad scale ... they 

would just flatten everything. The paperbark swamps were all wiped out. It nearly drove me crazy. You 

could never get through to these people, …  Some of the required knowledge has been available since the 

1940s.82 
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In his opinion, this indiscriminate clearing was disastrous: ‘The farmers are paying dearly for it now and will for the 

next 20 years as they try to re-establish vegetation.’83 So poor were the land clearing recommendations that no 

efforts were made to retain even riparian vegetation buffers along rivers and creeks. This situation continued until 

the 1980’s with the region’s many wetlands cleared, and rivers and creeks cleared to the banks. Results have 

included overfilling of the Lake Warden Ramsar listed wetlands so that no breeding and feeding beach margins 

were left for migratory wading birds (coming from as far as Siberia, China and Malaysia); rising salinity impacting 

both farming and non-farmed ecosystems; and catastrophic flooding events that wash out roads and bridges as 

well as downstream farms and are causing sedimentation of estuaries and inlets.84    

There was only one reason that seemed to have any justification for the wholesale clearing of bush – the 

removal of areas containing poison plants.  Poison had been the single largest cause of stock death in the region 

since these statistics were first recorded in 1896.85 The presence of these plants was a major deterrent to keeping 

windbreaks and other patches of remnant vegetation especially on gravelly soils, along creeklines, around granite 

outcrops and in the strip of transitional country between the mallee and sandplain. Solutions other than clearing 

exist: Orleans Bay farmer Mary Hoggart says that the main reason for fencing off their beautiful creekline was the 

presence of gastrolobium poison plants. Most contractors and farmers cleared the riparian vegetation rather than 

bother fencing it.86 However even in areas without poison plants, bush was still cleared wholesale so overall their 

presence was unlikely to have been a major factor in the destructiveness.  

  The developmentalist attitude of these times is reflected in the 1965 development proposal by an 

American company, the Bitelle Institute.  With large amounts of money available to them to research new 

agricultural projects, they proposed to develop 5 million acres (2, 023,500ha) beyond that already released in the 

Esperance sandplain. This encompassed all the land to Israelite Bay and north to Balladonia within the Eucla 

division. After forming the West Australian Development Corporation with some interested locals, the Institute 

applied to the state government in 1967 for a licence to research the agricultural and pastoral development 

potential of Eucla. Nils Blumann explained how ‘one of the company’s proposals was to alter the climate and 

improve rainfall by sealing several hundred square kilometres with bitumen.’ In search of credibility, they 

‘indicated that Israeli experts would be employed.’87  Blumann believed that earlier such a scheme may well have 

impressed ‘gullible’ Western Australians and their politicians. With the recent failure of the Chase scheme, hostile 

locals saw it as yet another American scheme to get hold of Australian land cheaply. The Brand Government 

decided it was politically too risky and rejected the licence.88 
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The 1970s was a period of converging challenges for the new agriculture on the sandplain. The first 

widespread outbreak of the fungal disease called clover scorch (Kabatiella caulivora (Kirchn) Karak), destroyed 

pastures based on clovers throughout the district, severely limiting summer feed reserves and increasing 

vulnerability to wind erosion. Disease resistant varieties were subsequently developed and the threat, though still 

present, has been largely reduced.89 In 1969 there was a world oversupply of wheat and national quotas were 

introduced. Esperance grain growers as late comers were hit hard. Since quotas were based on the average yields 

from ‘selection of the best three of the last five years' deliveries’, the policy prevented new farmers without a 

history of supply from delivering wheat.90  Wool prices declined severely as well, and in 1976, following an 

oversupply in the United States, cattle prices plummeted. The superphosphate subsidy to farmers which kept the 

price at $15.00 per ton allowed continuing applications even though farming returns were poor.91  Despite the 

negative agricultural outlook, the rate of development continued with large tracts of semi-developed land 

including ELDC land being sold to the influx of new ‘settlers’ mainly from South Australia but also from other 

eastern states.92 

 

8.3.1 The Last Settlers and Rise of Conservation in the 1980’s 

According to Arthur Conacher there has been no other region in the world as large as the Western Australian 

wheatbelt that has been cleared of its native vegetation so rapidly.93 Quentin Beresford describes how 

unrestrained ‘developmentalism’ seeking to increase economic and population growth, financed by agricultural 

export commodity production of wheat and wool, encompassed all political factions in Western Australia.94 Any 

calls for a measured longer term approach were overruled by the push to re-engineer landscapes as quickly as 

possible, to extract income in the shortest timeframe. The attitude was an accompaniment of the extractivist 

economy in which short term economic returns are the goal, leaving predicted problems to be solved in the 

future.95 These attitudes are not unique to Western Australia, as John Simons Esperance regional hydrologist for 

DPIRD ( Dept. of Primary Industry and Regional Development) found after secondment to China to impart salinity 
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and hydrological research.96 According to local farmer Nils Blumann, after the Second World War there was still an 

underlying farmer and wider societal belief of a moral obligation to develop such an isolated area at all cost ‘lest 

people from other countries lay claim to our land’. Transformation of worthless ecosystems into European type 

agricultural systems was therefore evidence of ownership, progress and civilisation.97  

During the 1980s it became clear that salinization—a feature of the earlier settled wheatbelt regions 

beyond the Esperance bioregion—was now appearing on the new Esperance sandplain farmlands.  Farmer Marg 

Agnew related how, ‘By the mid- 1980s I could see that the land on the home farm was very slowly going out of 

production on low lying areas and around a saltlake.’98 Around this time the WA Dept. of Agriculture decided that 

it was necessary to retain at least 10 percent of native vegetation and this was included as a condition on CP 

blocks. Unfortunately, little effort was made to check compliance even though the power to do so existed under 

the Soil and Land Conservation Act 1945 (WA).99 There were no co-ordinated objectives, no planning and 

recommendations about types and areas of bush to be retained, or their distribution on farms or in catchments. 

There was no requirement to fence, even though smaller patches of bush were known to deteriorate when 

livestock continuously browsed and camped in it.100 Eventually during the 1990’s the WA Department of 

Agriculture salinity research officers realized that 10 percent retention was inadequate for incipient salinity 

problems, so they decreed that 20 percent of land be left uncleared in large interconnected blocks, preferably 

fenced from livestock. As DAFWA Esperance regional manager Brendan Nicholas explained, this amount was not 

based research but rather arrived at as a socially and politically acceptable compromise.101   

Conserving native ecosystems on farms has not been recognised as a problem encompassing all of society 

even though it is reliant on industrialised food production systems to eat. Instead, the onus has generally been on 

farmers to recognise the need for and bear the cost of conservation. Most are unable to see how it makes their 

farms more profitable and evidence for positive influences is still regarded as largely subjective. Forms of Landcare 

had developed throughout Australia from at least the 1930’s in response to environmental problems that arose 

after clearing, with the establishment of a Soil Conservation Committee (first called the Soil Erosion Committee in 

1936) which eventually led to the Soil and Land Conservation act of 1945.102 This Act related to the conservation of 
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apology for taking Aboriginal lands for ‘we can do much better things with it.’; Beresford, 2001. 
98  J.A. Simons and A. Alderman. Groundwater trends in the Esperance sandplain and mallee sub-regions. Report 10/2004, 
Department of Agriculture and Food, Western Australia, South Perth, WA, 2004; M. Agnew. ‘Farming for the Future.’  Esperance 
Shire Council, 1995, 183.  
99 Soil and Land Conservation Act, 1945. Originally set up at the request of land users - an Act relating to the conservation of soil 
and land resources, and to the mitigation of the effects of erosion, salinity and flooding, it had the power to prevent further 
clearing of remnant vegetation on private lands;  
100 N.Y. Chalmer, pers. obs.; Wendy and Peter Harkness, Beaumont farmers, Interviewed at Beaumont 20/10/2016.  
101 Nicholas, 2013- 2017.  
102 Gaynor, 2002. 
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soil and land resources, and to the mitigation of the effects of bad farming practices, many identified by other 

farmers - erosion, salinity and flooding not necessarily as result of clearing.103  

In 1989 the national Landcare movement officially began when Rick Farley of the National Farmers 

Federation and Phillip Toyne of the Australian Conservation Foundation, successfully lobbied the Hawke Federal 

Government to commit itself to the emerging movement as a national program. With bipartisan support the 

‘Decade of Landcare Plan’ was implemented with $320 million to fund the National Landcare Program. Landcare 

did help change attitudes with education and interactive problem-solving projects, as landholder co-operation is 

more likely if solving environmental problems can be seen to mesh with production goals.104 The recognition of the 

unsustainability of farming practices in the Esperance bioregion reached the point where as Murray Fulton 

describes, there were 10 landcare groups formed under the umbrella group Esperance Regional Forum (ERF) by 

the early 1990’s, looking for ways to reduce water recharge.105 The recently (2017) disbanded ERF, expended large 

amounts of money for farm on-ground projects between the late 1980’s to 2016, yet the most recent research in 

the Esperance bioregion indicates that salinisation continues and at least 70-90 percent of farmland needs to be 

under perennial vegetation to prevent its spread.106  This would be very difficult to achieve under present SES, 

economic drivers and dominant landscape farming systems. 

The pressure to release new land continued and in 1985 further new land release surveys in the Mt. 

Beaumont, Mt. Ridley and Cascades areas were completed. The Shire of Esperance (amongst others) wanted the 

CP schemes revisited and more virgin land released to aid Shire income from rates, population growth, road 

development and business stimulation. Optimistic recommendations by the advisory body set up to review this 

option, the ‘Rural and Agricultural Industries Commission’ (made up entirely of farmers) advocated the 

development of several millions more uncleared hectares on the south coast, including the Esperance bioregion.107  

Beresford argues that a State and community developmentalist vision remained the primary motivator of new land 

release; as Ron Richards described in Diversity or Dust, ‘the unquestioned default use for unalienated land was 

agricultural development unless proved otherwise.’108 Once again, scientific knowledge of salinity was ignored in 

favour of policy and community expectations of economic development.109 Richards relates how ineffective the 

                                                
103 Soil and Land Conservation Act, 1945 (WA 
104 G.A. Wilson. ‘The Australian Landcare movement: towards ‘post-productivist’ rural governance?’ Journal of Rural Studies 20, 
2004, 461–484; Nicole Chalmer, past Landcare Project Officer, 2008 for Esperance Regional Forum (ERF)- this landcare group 
received funding to actively educate and encourage fencing of remnant vegetation, with grants to farmers.    
105 M. Fulton. ‘Cereal and wool production in the Esperance Sandplain area of Western Australia: The need for a systems 
approach for sustainable agriculture.’ American Journal of Alternative Agriculture 8, issue 02, June 1993, 85 – 90.  
106 P. Coyne, et.al. Salinity Crisis Action Plan - Western Australia, d. u. If trees and native vegetation are used to reverse salinity 
90 percent of the catchment would need replanting; Simons, 2013-2017. His research shows that salinity is continuing to spread 
in both the Sandplain and the Mallee with the worst future outcome predicted to be west of the Esperance Norseman Highway. 
To address the problem would require a radical cultural shift into new farming systems.   
107  Beresford, 2001, 401,408. 
108 Beresford, 2001, 403-409; R. Richards. ‘Structure and Process’ in Australian Conservation Foundation(ACF). Diversity or Dust – 
a review of land clearing programs in South West Australia. ACF, Mt. Hawthorn, WA, April 1984, 17 
109  J.W. Paterson. In Report of the Royal Commission on Mallee Belt and Esperance Lands. Western Australia, 1917; Professor 
Paterson warned of saline soils if land was cleared; W.E. Wood. ‘Increase of salt in soil and streams following the destruction of 
the native vegetation.’ Journal of the Royal Society of W.A. 10, 1924, 35-47. Their earlier research on Salinity causes and 
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representatives from the Department of Conservation and Environment and the Environmental Protection Agency 

were during the 1970’s and 80’s, as members of the interdepartmental ‘Working Group on Land Release’ (WGLR -

there were also representatives from Departments of Lands, Agriculture, Fisheries and Wildlife). Their input was so 

weak that it was never considered necessary to complete surveys of the fauna and flora or to consider the science-

based warnings of well documented salinity risks for the proposed land release areas.110  

The key reasons for the Australian Conservation Foundation’s support that allowed release of members of 

WGLR group’s report Diversity or Dust in 1984, was to allow them shed light on the consequences of the 

government policy of alienation of WA crown land to agriculture.111 The report drew attention to the consistent 

history of lack of environmental, social or economic planning in previous releases. The ‘last straw’ for concerned 

conservationists and scientists had been the announcement in 1980 by the Minister for Lands David Wordsworth, 

that it was state government policy to release 100,000 ha a year for agricultural development until the upper limit 

of 3.1 million ha was reached. In doing this he ‘made the bold decision not to throw a report on new land release 

by the Rural and Allied Industries Council open for public comment but to proceed with throwing open fifty blocks 

annually.’112 The clearing impacts in the Esperance bioregion from previous releases mirrored the wider rising 

wheatbelt salinity, discussed in depth by C.V. Malcolm in his 1983 Agricultural Department bulletin; existing 

examples of wind erosion with vast sand drifts areas due to ploughing  and overstocking with sheep; along with the 

loss of wildlife and habitat.113 Interviews with Edward Hannet and Paul and Pauline Bertola have confirmed the loss 

of wildlife as  species declared rare and endangered in the south west (such as the malleefowl, brushtail bettongs, 

ringtail possum and tammar wallaby), for which considerable conservation expense and effort was being 

expended, still lived in the Esperance bioregion, where their habitat was being cleared until the 1960s-1980s.114  

Protection of a species is pointless unless policy makers include protection of the ecosystems and habitats that 

they need to survive, and since economic development was paramount only areas unsuitable for farming were left. 

It was not until the Environmental Protection Act 1986 (WA) was passed that land clearing was finally brought 

                                                
solutions were also dismissed; C.V. Malcolm.  Wheatbelt salinity: a review of the salt land problem in South Western Australia. 
Technical Bulletin 52. Department of Agriculture and Food Western Australia, South Perth, 1983.  An extremely comprehensive 
report clearly outlining the causes of salinity (first published in 1907), again to be dismissed as the printing was well before the 
time of promotion of new land releases.  
110 Richards, 1984, 17; R. Richards. ‘The Bureaucracy’, ACF, April 1984; Beresford, 2001, 409.    
111 Australian Conservation Foundation, April 1984. 
112 Wordsworth, D. ‘From Tasmania to Mediterranean Esperance.’ In Esperance Shire Council, 1995, Faith, Hope and Reality: 

Esperance 1895 -1995. Publ. Esperance Shire Council, Esperance, WA, 1995, pp. 193-194. Wordsworth appeared to be proudly 

attempting to follow in the footsteps of other developmentalists politicians; Australian Conservation Foundation, April 1984.  
113  Malcolm, 1983, 1-70. This 1983, extensive review and outline of research, provided no excuses for continued land release; 

Keith Bradby (CEO of Gondwana Link), interviewed by Nicole Chalmer, Albany, 26/03/2016; Department of Agriculture and Food. 

Report Card on Sustainable Natural Resource use in Agriculture. Department of Agriculture and Food WA, 2013.The Esperance 

bioregion is now classified as a low risk area for wind erosion in this report, due to minimum tillage cropping and greatly reduced 

sheep numbers 
114  Hannet, 2007; Paul and Pauline Bertola (Mallee farmers at Beaumont), Interviewed by Nicole Chalmer, Beaumont, 
17/06/2014. 
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under some sort of control.115 The almost disappeared Kwongan ecosystems have only recently been listed as 

ecologically significant, rare and endangered and can no longer be cleared and should be fenced on farms.116  

Mt. Beaumont, approximately 100km north-east of Esperance, was designated to be released for 

agriculture in two stages. In 1982 Beaumont Stage 1, an area of 35,000ha of unalienated Crown Land was released 

as CP blocks for agriculture. A further 33,600 ha was later to be released as Beaumont Stage 2. A similar situation 

existed for Cascades with a Stage 2 planned also. The initial criteria for release assumed the soils to have the same 

physical and chemical properties as those at Salmon Gums, but after the release of Stage 1 anomalies were found.  

Furthermore in 1984, hydrologist K.J. Hirschberg had recommended that no more land be released as 3 

groundwater bores (15m deep) west of Mt. Beaumont were very high in salinity, and since then an annual 

watertable rise of 40cm has been measured by DAFWA hydrologists.117  An in-depth on-ground soil survey of the 

planned Stage 2 lands by Scholz and Smolinski determined significant soil features that would severely limit 

production.118 After their clearly retrospective soil survey at Beaumont, Scholz and Smolinski went on to conclude 

that:  

Most of the soils in the area are highly susceptible to degradation which would reduce their already low 

productive capacity substantially unless very high levels of land management were applied. In view of 

these soil limitations, the mount Beaumont land Release Stage 2 appears unsuitable for release for 

agricultural development using current systems.119 

Even more severe soil and hydrology limitations were found for the Stage 1 Cascades release. After clearing it 

farmers found that much of their land couldn’t be farmed because of its inherent salinity, alkalinity and sodicity. 

Unfortunately, only 3 farmers out of the 22 blocks released ever received an ex-gratia payment in 

compensation.120 

Further land releases were halted though it appears that the environmental reasons for doing so were 

barely acknowledged. Anti-clearing activist Keith Bradby of the WGLR (now CEO of Gondwana link), believes this 

was because admission could have potentiated legal action by CP farmers against the state government for once 

                                                
115 J. Squelch. ‘Land clearing laws in Western Australia.’ Legal Issues in Business 9, 2007, 1-15.  
116  R. Richards. ‘Agricultural Accountability’, ACF, 1984, 27; initiated by Nathan McQuoid - Under a Federal/ State Government 
Act, the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (s. 266B), the Kwongan shrublands once the 
dominant ecological community of the Esperance sandplain is recognised as rare and endangered. It is now listed as threatened 
under the Act, requiring intervention: see, Department of the Environment. Proteaceae Dominated Kwongkan Shrublands of the 
Southeast Coastal Floristic Province of Western Australia in Community and Species Profile and Threats Database, Department of 
the Environment, Canberra.  
117 K.J. Hirschberg. ‘Hydrological Report 2613. Esperance New Land Release.’ Geological Survey. Perth, unpublished 1984.  
118 G.G.H. Scholz and H.J. Smolinski. Soils of the Mount Beaumont Area Stages 1 and 2. Land Resources Series No. 7, Agriculture 
Western Australia, South Perth, WA, 1996.  
119  Scholz and Smolinski, 1996.   

120 Bradby, 26/03/2016. Bradby suggested only 3 farmers were compensated; Department of Land Administration. Director, 
Land Operations Division, Department Land Administration, PO Box 2222, Midland WA 6056. Letter to the Crown Solicitors 
Office (concerning Mr. Cooper’s claim for compensation). Mr. Cooper’s block when re-assessed for salinity had only 30% 
suitable for agriculture. He had cleared over 80% before finding it was too salty to grow crops or pasture; Nicholas, 10/12/2013- 
2017; Scholz and Smolinski, 1996.   
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again releasing land prior to adequate soil surveys and land capability assessments.121 Instead in 1985 a paper to 

the Premier (Cabinet) from Ken McIver, Minister for Lands and Surveys as Chairman of the Agricultural Land 

Release Review Committee barely mentioned environmental reasons, instead suggesting that recommendations to 

delay further agricultural land releases were based largely upon economic imperatives as defined by the 

Department of Agriculture:  

It is the unanimous opinion of the Review Committee that the current rural economic position supports 

the indefinite suspension of further land release except in limited cases where there is a proven need for 

‘build up’ of existing farms.122 

In 1984 Cabinet approved an amendment within the Soil and Land Conservation Act, that disallowed clearing of 

native vegetation without an assessment and issuing of a clearing permit by the Department of Agriculture. This 

recommendation was accepted by Premier Brian Burke and Cabinet on the 22nd of April 1985 and a moratorium on 

new land release and clearing was imposed, reinforced by the Native Vegetation Protection Act, passed in 1986.123  

Those who took up land in the Mount Beaumont Stage 1 land release, have been successful in developing 

adaptive profitable farming systems despite having only 70 cm of soil depth above salty subsoils.124 During oral 

history interviews, Beaumont Stage 1 farmers Peter and Pauline Bertola and Peter and Wendy Harkness described 

how development of their farms depended upon technological changes that accompanied zero till farming 

systems.125 Land can never be ploughed or exposed and after initially clearing the powdery, highly wind erosion-

prone kopi soils, they were not cropped but left to regenerate native vegetation. Strips and patches of bush 

totalling 20percent of the farm were left to satisfy the requirement on CP blocks in this land release.126 Given the 

lack of guidelines given on remnant bush management, they found stock degraded and damaged the mallee and 

its ti-tree understory when allowed continuous access. Since destocking during the drought period of 2008-2010, 

the damaged bush is regenerating.  

Previous farming research knowledge was essential for Beaumont farm development, but success also 

depended on adopting new strategies. Older research has determined that the fertiliser requirements of ‘new’ 

land are 200-250 kg per ha of superphosphate plus copper, zinc and molybdenum to allow a nitrogen fixing legume 

pasture/ crop rotation.127  But farming these soils also required new strategies such as zero-till farming practices in 

which seed is drilled into the soil after chemical weed control. This drastically reduces soil disturbance and so 

                                                
121 Bradby, 26/03/2016. 
122  Hon. K. F. McIver, Minister for Lands and Surveys. Cabinet Summary Sheet, ‘Agriculture Land Release Review – final 
Recommendations.’ During the 1980’s and early 90’s prices for wool and wheat were at historic lows.  
123 The State Records Office of Western Australia. A Guide to the 1984 State Cabinet Records. 2015. In 1984 with Cabinet 
approved an amendment within the ‘Soil and Land Conservation Act’, that disallowed clearing of native vegetation without an 
assessment and issuing of a clearing permit; Environmental Protection Act, 1986. Native vegetation clearing legislation in 
Western Australia.  
124 Nicholas, 2013-2017. Only the top 70cm of soil is available for crop root growth, below this is too salty. 
125 Bertola’s, 2014; Wendy and Peter Harkness, Beaumont farmers, Interviewed at Beaumont 20/10/2016.  
126 Nicholas, 2013 -2017. An arbitrary recommendation; Simons, 2013-2017. New hydrological research indicates that greater 

than 60% native vegetation (or perennial) is required to prevent secondary salinity developing.  
127 Nicholas, 2013 -2017.  
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prevents wind erosion and inversion of the salty subsoils. Other adaptations include chemical weed control after 

summer rain to enhance soil moisture conservation and use of wheat and barley varieties with short root systems 

that won’t hit the underlying salt soil and are adapted to a shorter, dry growing season. Beaumont has generally 

displayed consistent rainfall patterns with 300-350mm falling most years (until the 2008 to 2012 drought) with 

sufficient rainfall during the growing season. Though the Bertolas continue to include sheep and pastures in their 

system, Harkness’s original 50/50 clover medic pasture (sheep) - crop rotation has been changed to continuous 

cropping, with peas as the break crop to put nitrogen into the soil. Fine tuning of this basic system is dependent on 

individual judgements and tactical decisions based on experience, such as when and how early to sow for growth 

potential, and how much capital to risk on new machinery. In the short-term Beaumont farmers have successfully 

adapted to the landscape characteristics, but the long-term outlook for these agricultural systems may be limited 

as hydrology progresses to a new equilibrium. Simons is concerned that eventually (70+ years) the internally 

drained salt lakes will expand significantly as unused water from crops based on annual plants continues to fill 

them and salinity inevitably spreads into the presently productive soils.128 

 

8.4 Agro-systems Now  

There are basically three agroecosystem variations now consolidated in the region, ranging from specialization in 

cropping only, mixed farming and specialized animal production. All are related directly to rainfall. The once 

dominant wheat and sheep systems in the lower rainfall zones (less than 450mm) has declined in favour of purely 

cropping with rotations between varieties of cereal, canola and legumes; mixed farming in the 450-550mm mallee 

transitional and sandplain zone includes livestock (mainly sheep) to control weeds and diversify income with 

ongoing pasture/crop rotations, with crop sown strategically for pasture improvement or in response to market 

prices. The smallest sector in the high rainfall zone (over 550mm) sandplain is specialized livestock production with 

cattle and/or sheep. The dominance of cropping in the region reflects the large areas of croppable soils; its greater 

profitability during the past twenty years; the younger generation of farmers’ preference for working with 

machinery and chemicals rather than livestock (particularly sheep); and as DAFWA Community Development 

Officer, Kira Tracey explained, social reasons such as families wanting and expecting the longer holiday breaks 

typical of cropping agro-systems.129 Grazing systems are most specialized near the coast as rainfall and hydrology 

often make it too wet for crops but are favourable to pasture. Of the three systems, John Simons and Paul 

Galloway consider mixed farming the most sustainable and profitable in the long term as it somewhat mimics 

biodiversity of natural ecosystems, diversifies income and lends itself to the inclusion of perennial pastures in 

                                                
128 Simons, 2013-2017. 
129 Simons, 2013-2017; Kira Tracey (Esperance Development Officer), interviewed by Nicole Chalmer, DAFWA office, Esperance, 
10/02/2014.  
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phase farming systems.130 The relationship between amount of rainfall and the dominant types of agricultural 

practice are shown in Table 8.0. See Appendix II for Rainfall Isohyets. 

  

Rainfall Relationship to Agricultural Practice 

>550 mm 80% Pasture (50/50 cattle/sheep) - 20% Cropping (80% oats-barley) 

450-550 mm 60-70% Sheep/cattle, 30-40% Crop 
 

350-450 mm 50% Crop, <50% Sheep 
 

<350 mm Mainly Crop 
 

Table 8.2: Rainfall and Agricultural Practices in the Esperance Bioregion.131 

 

The early maladaptive crop establishment techniques based on ‘dry farming’ have been replaced by 

nearly universal adaptive cost-effective minimum tillage practices in the Esperance bioregion, both mallee and 

sandplain, during the late 1990s, as a response to severe wind erosion.132 Adopting this technology and cessation 

of bare fallowing has improved the sustainability of cropping systems and allowed continuous cropping to develop. 

There are new vulnerabilities though, including development of weed resistance to chemicals, growing consumer 

concerns about use of chemicals, and without summer weeds to use rainfall events the water table is rising even 

more quickly. The dramatic reduction of sheep numbers in the 1990s following the collapse of the Reserve Price 

Scheme, which had motivated overstocking, had immediate environmental benefits as it significantly reduced 

sheep caused wind erosion.133 Farmer Les Lang believes that in the past on his family property, too many sheep 

run on annual pastures would dig up the soil searching for clover burr and were as effective as a plough in exposing 

light soils to wind erosion.134 Many coastal specialist sheep and cattle properties have now adopted perennial 

pasture systems (mainly based on C4 kikuyu grass, Pennisetum clandestinum) that contribute to soil protection, 

lengthens the feed growing season and can dramatically increase water use. Dr. Jesse Skoss in the 1960’s, was the 

first to run small scale trials and advocate the use of perennial pasture species (cooch grass, phalaris, lucerne) to 

reduce the rise of salinity and wind erosion caused by landscape clearing.135 

                                                
130  Simons,201-2017; Paul Galloway (Esperance Research Officer, Soil Science), interviewed by Nicole Chalmer, DAFWA 
Esperance,7/12/2012-2016. 
131 R. Short and G. Skinner. ‘Hydrological Systems and Managing the Water Balance at Esperance, WA.’ In Short, R. J. Editor, 
Greening Western Australia, and Soil and Water Conservation Association of Australia. Western Australian Branch. Increasing 
plant water use to reduce salinity: proceedings of a seminar held at the Esperance Civic Centre 31 July 1996. Report 169. 
Department of Agriculture and Food, Western Australia, Esperance, WA, 1996, 10-26.  
132 Gaynor, 2002, 110-113. Dry farming developed in the United States, involved repeated cultivation of bare fallow to get rid of 
weeds and a seedbed tilth assumed to supposedly retain soil moisture for the following years crop. This semi-worked on heavy 
mallee-woodland soils but was disastrous for light sandplain soils.   
133  P. Bardsley. ‘The Collapse of the Australian Wool Reserve Price Scheme.’ The Economic Journal, 104, September 1994, 1087-
1105. 
134 Les Lang, Merivale Farmer, interviewed by Nicole Chalmer, Esperance 2018. 
135 J. Skoss, 2012, EMA 2236.   
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Despite minimum tillage having a heavy reliance on chemical use to control weeds, soil scientist John 

Doran has found there is also a significant benefit from the re-establishment of soil organisms.136 Soil erosion has 

been dramatically reduced, and increased crop-available water allows more timely planting. However, as 

specialized cropping has become the dominant paradigm even where land capability does not suit, hydrological 

changes and salinity is speeding up as water-using summer weeds are now sprayed out leaving bare soil beneath 

stubbles.137  Phase farming in which a high-water use perennial such as lucerne is grown for several years in 

rotation with crops, is considered a more sustainable solution as it will lower the water table. Cropping systems 

with few plant species and no animals are far less biodiverse than animal production systems based on long term 

multi-species pastures, shelter patches, livestock and wildlife adapted to life in grasslands.138   

 

8.4.1 Self-Sufficiency Ends 

As previous ecosystems and farming systems were replaced with large-scale industrialised farms the importance of 

local food self-sufficiency dramatically declined. Until the mid-1980’s a local dairy, ‘Bay of Isles Dairy’ was 

producing milk locally, and fruit and vegetables were available from several large market gardens including those 

owned by the Longbottom family and Mr. C. Trebilco. Grieves and Reid abattoir and butchers supplied meat for 

the town. For those settlers constrained by lack of income as they developed their farms, home grown vegetables 

and fruit supplemented by kangaroo meat were extremely important.139 Esperance landowner Mr. D. Wordsworth 

when elected to parliament in Charles Court’s coalition government, set out to increase the importation of food 

for the Esperance Community, ‘My first action [as Minister for Transport] was to give a franchise to OD Transport 

to cart frozen food through to Esperance, calling at all points in between.’ Previously, state railways were supposed 

to supply a limited choice of frozen goods three times a week to towns such as Esperance. He asserted in 1977 

that, ‘there was no chance of those living in the country enjoying frozen vegetables, chicken or other such goods as 

one sees in the country supermarkets today.’140  

Wordsworth’s interventions were an early contribution to the eventual and inevitable removal of 

localised food production in the Esperance bioregion. The cheap convenient supermarket imports out-competed 

fresh locally grown produce (now the food culture ideal with the growth of farmer’s markets), and people stopped 

supporting locally grown seasonal food. In Esperance, Woolworths and three IGA’s source food from outside the 

district with the same choices as available in Perth.141  Unfortunately, if the trucks of food stopped coming from 

                                                
136 J.W. Doran. ‘Soil microbial and biochemical changes associated with reduced tillage.’ Soil Science Society of America, Journal 
44, no. 4, 1980, 765-771. 
137 Simons, 2012-17. 
138 Simons, 2013 – 17; Galloway, 2012-16; Massy, C. Call of the Reed Warbler: A New Agriculture – A New Earth. Penguin, 
Sydney, NSW, 2017, 193. Quote ‘mother Nature never farms without livestock.’ 
139 T. Hawkins, J. Wylie, pers.com., Oct. 2016; C. King. The Many Faces of Merivale.  Optima Digital Print, Osbourne Park, WA, 
2009; D. Wordsworth, ‘From Tasmania to Mediterranean Esperance.’ Esperance Shire Council, 1995, 190-194.   
140  Wordsworth, 1995, 190-194.   
141 B. Halweil. Home Grown: The Case for Local Food in a Global Market. Worldwatch Institute, Washington DC, USA, 2002, 6; 
Woolworths Esperance, Anonymous Manager. Food at Woolworths and IGA supermarkets in Esperance is similarly priced to 
Perth. 
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Perth, people could starve until localised food production started again. The loss of self-sufficiency is inevitable 

according to ‘locally grown advocate’ Brian Halweil, for during the last 40 years people everywhere are increasingly 

dependent on food from distant sources with food supply chains dominated by the supermarkets.142  

 

Conclusion 
In embracing industrial agriculture, the last settlers of the Esperance bioregion supported by politicians and much 

of the community, undertook a radical and decisive annihilation of vast areas of native vegetation and ecosystems. 

These ranged from the visible mallee and sandplain plant and animal ecosystems, to the myriads of unseen soil 

ecosystems. Local interview evidence suggests that protected species rare and endangered in the South-west of 

Western Australia were still present in the Esperance bioregion until this last great clearing which had not learnt 

from the previous experiences and outcomes of past landscape clearing. The State Government’s 20th century 

vision of development continued the yeoman ideal of prosperous farms in engineered civilized landscapes, 

providing both state self-sufficiency and significant export income.143 This vision repeated the developmentalist 

optimism that demanded large scale landscape re-engineering, without pre-emptive risk assessments such as soil 

and land capability surveys defining the best approaches to clearing. The pointlessness of protecting species 

without protecting their habitat was avoided and once again the forecast landscape reactions to removal of 

ancient perennial vegetation communities, was by-passed in favour of development. Scientific warnings were 

dismissed yet there existed a belief that science would solve the predicted problems.144 Despite this approach, 

research found the soil limiting factors and by supplying these missing nutrients the dream of vast industrialised 

food producing landscapes in the Esperance bioregion has for now been realised.  

The new agricultural systems and SES are in a constant state of adaptive change as farmers try to develop 

more resilient agricultural practices than those originally envisaged. The comparatively large 1200–2000 ha block 

sizes, combined with ready adoption of innovative farming practices have allowed most farmers in the Esperance 

bioregion a degree of success, but the viability of farms of this size are declining. New social and agricultural 

responses will also be needed as salinity remains a persistent threat, and there are emerging challenges such as 

soil acidity, chemical resistance and biodiversity loss within farm agro-systems and SES.145 As well there are wider 

social and environmental challenges such as rural population decline, global and local philosophies of 

neoliberalism, increasing input costs and their looming scarcity and the ravages of climate change are likely already 

being felt. The next chapter examines these and other challenges to the long-term persistence of resilient and 
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sustainable modern Esperance bioregion food production systems and asks whether we can learn by comparing 

modern agro-systems to past food production systems.146  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
146  Department of Agriculture and Food, 2013, 8. 



199 
 

Chapter 9 
 
Comparing Pathways, Past and Present – the path chosen may not let you return. 

the protection of the natural world is an even more fundamental moral and ethical principle than the good of 

humankind. In other words, the natural world comes first, before everything and everyone else.1 

If the farm is to last and remain in health, the wilderness must survive within the farm. That is what agricultural 

fertility is: the survival of natural processes within the human order.2 

 
Introduction 

Paul Collins calls for us to rethink our place in the world, by recognising that the world does not exist solely for 

humanity to use and exploit. Wendell Berry echoes this call in terms of agriculture with a tangible way in which this 

altered viewpoint can be achieved - through recognising that when we create farms, we also have the 

responsibility of creating ecosystems.3 These farm ecosystems should reflect values that ensure very long term 

sustainable farm futures which unfortunately, are usually overridden by the values of the greater society that we 

live in. The production of healthy, tasty and nutritious food in healthy ecosystems has become at the most a side 

issue for as Cameron Muir argues, modern industrial agriculture is very often valued less for food than its 

economic, social and geopolitical purposes.4 To allow development of adaptive cycles Wendell Berry, Miguel Altieri 

and Stephen Gleissman have proposed that humans need to recognize the importance of the contribution of 

natural systems to the resilience and continuation of human SES.5 The history of human occupation in the 

Esperance bioregion has illustrated this as it has moved from collapse of the original pre-human Eden like place of 

animal landscapes followed with a nature/culture reorganization into the humanized landscapes , of Aboriginal 

SES, that successfully lasted for 50,000 years or more. Invasion of the region by Europeans triggered another 

collapse, followed by another reorganization of nature/culture as the invading settlers themselves were started on 

the path to modern industrial agriculture.  This last system I contend is far from creating a new sustainable and 

resilient form of Eden because it largely excludes Nature and relies upon the availability of an endless supply of 

external inputs.  

The environmental history of the Esperance bioregion (and Australia) could be viewed as an evolving 

replacement of different SES at the landscape scale, in a series of broad adaptive cycles being pushed into regime 

shifts following novel shocks. My thesis starts during the Pleistocene around 60,000 years BP, where highly 

integrated co-evolving animal/plant SES dominated the ongoing adaptive cycle. Following the destruction brought 

                                                
1 Dr. Paul Collins.’ Ethics of Migration.’  SPA, Newsletter, No. 117, September 2014. Collins resigned from the Catholic priesthood 
with a fundamental discord about the role of humans on Earth. 
2 W. Berry. The Unsettling of America.  Sierra Club Books, San Francisco, 1977. 
3 Collins, 2014; Berry, 1977. 
4 C. Muir. The Broken Promise of Agricultural Progress: an environmental history. Routledge, London and New York, 2014, 1-3.  
5 Berry, 1977; M. Altieri ‘The Ecological Role of Biodiversity in Agroecosystems.’ Agriculture, Ecosystems and Environment, 74, 
1999, 19–31; S.R. Gliessman. Agroecology: the Ecology of Sustainable Food Systems. 2nd edition. CRC Press, Boca Raton, USA, 
2007. 
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about by the first human invasion, landscapes became dominated by Aboriginal SES which managed to become an 

environmentally integrated human keystone culture driving the adaptive cycles. Their successful development of 

eco-farming as part of co-evolved ecosystems throughout Australia including the Esperance bioregion, shows how 

natural processes can survive and flourish within human SES.6  

In 1864 Anglo/Europeans pastoralists, helped by their biological co-invaders and favoured by a climate 

and environment in which their grazing animals could thrive, invaded and laid claim to the Esperance bioregion.  

With the help of their sheep they disrupted and destroyed many elements of the existing Aboriginal SES. Yet, these 

pastoralists developed a form of transhumance and utilized Aboriginal shepherding systems in ways that appeared 

relatively resilient. This adaptive cycle and its finer scale cycles were again dramatically disrupted when most 

pastoralism was replaced by settled farming and grazing by the late 1930s, with aspirations to produce agricultural 

products that European economies wanted. The bioregion became dominated by a culture with even weaker links 

to the local environment, bringing in cropping and pasture systems based on European plants and domestic 

animals influenced by external political, economic, social and cultural drivers both local and from outside the 

bioregion.  They were the last adaptive cycle that dominated after World War 2 and featured even greater 

unlinked drivers as entire landscapes were rapidly cleared and re-engineered into standardized models of 

agricultural commodity production. This reflected the environmental history of world agriculture since 

industrialisation which Basim Saifi and Lars Drake assert shows an evolving trend such that agroecosystems are less 

linked to surrounding ecosystems and SES, and increasingly dependent on inputs from elsewhere to produce and 

sell products elsewhere. These are, as William Catton describes, the ‘ghost’ resources and economies of other SES 

exploited to maintain the endless economic growth cycle. These transformed ‘ghost’ SES are also necessary to 

maintain the population growth and lifestyles in countries that are no longer self-sufficient in food production.7   

To understand the historical transformative changes to food production in the Esperance bioregion, I have 

examined features of the dominant SES at different periods and how and why they were displaced to reach the 

present emergent systems of modern industrial agriculture.8 In this chapter I evaluate the sustainability of these 

SES in producing food. The frameworks of co-evolution, ecological and social resilience and thresholds and 

extinction rates provide an indicator from which to draw conclusions about their sustainability and the long-term 

sustainability of modern food production systems. 

  

 

                                                
6 Berry, 1977. 
7 B. Saifi and L. Drake.  ‘A coevolutionary model for promoting agricultural sustainability.’ Ecological Economics 65, no. 1, 2008, 
34; W. R. Catton.  ‘Depending on Ghosts.’ Humboldt Journal of Social Relations 2, no. 1, 1974, 45-49; C. Ponting, C. A new green 
history of the world: the environment and the collapse of great civilizations. Random House, New York, USA, 2007.  
 Colonial food imports into Great Britain and Europe allowed population growth well beyond the intrinsic carrying capacity. 
8 V. Shiva. he Violence of the Green Revolution. Third World Network, Penang, Malaysia, 1991. Problems arising from the 
industrialization of Agriculture in India (commonly called the ‘Green Revolution’) threatens food security. They parallel some of 
the Esperance bioregion problems including overdependence on chemicals. 
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9.1 Social Ecological Systems, Resilience, Sustainability and Change.  

There have been numerous interpretations and definitions of sustainability depending upon the context in which it 

is used.  The Brundtland Commission report of 1987, Our Common Future, defined and popularised sustainable 

development as ‘development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs,’ and this has become the unquestioned position since then – that 

development can be sustainable.9 In 1989 economist Herman Daly declared that the concept of ‘sustainable 

development’ was an ‘oxymoron’ and there have been a number of other researchers who also question its 

assumptions.10 Since then, new Sustainable Development Goals have been developed and reported for the United 

Nations in 2015, by the Leadership Council of the Sustainable Development Solutions Network.11 A review of these 

goals by Viktoria Spaiser et.al. have concluded that there is still no agreement on a comprehensive sustainable 

development theory, how the goals can be attained are unclear and the problem of how to take into account 

environmental damage without treating it as an externality is still unaddressed.12  

This theme is demonstrated by the WA Department of Agriculture and Food’s aspirations for sustainable 

development which follows the Brundtland report’s definition of sustainability. Its 2013 Report Card on Sustainable 

Natural Resource use in Agriculture fails to mention the needs of Nature and assumes that continuous economic 

growth is still the unquestioned default.13 The report also assumes that, as Fred Kirschenman puts it, globalisation 

and the pillaging of resources from outside SES that are vital to conduct industrialised agriculture, can continue ad 

infinitum with business conducted as usual.14 Juan Infante-Amate and Miguel de Molina, who have compared the 

social factors, economic and environmental outcomes along with energy budgets of traditional Spanish Agriculture 

(olive growing) with modern industrialised olive production, contend that ‘Practice has shown unequivocally that it 

is not possible to reconcile economic growth with environmental sustainability’ especially in terms of agriculture.15 

Chris Cocklin and Jacqui Dibden also  comment that, ‘sustainability …. is an ambiguous and contested concept’ 

which has become misused as a word to justify many human actions that are only capable of short term 

sustainability in certain circumstances.16  

                                                
9 Gro. Harlem Brundtland. Report of the World Commission on environment and development:" our common future.". United 
Nations, 1987.  
10 Herman Daly and John Cobb Jr. For the Common Good: Redirecting the Economy Toward Community, the Environment, and a 
Sustainable Future.  Beacon Press, Boston, USA, 1989.  
11  Leadership Council of the Sustainable Development Solutions Network. ‘Indicators and a monitoring framework for the 
sustainable development goals.’ United Nations, 2015  
12 V. Spaiser et.al. ‘The sustainable development oxymoron: quantifying and modelling the incompatibility of sustainable 
development goals.’ International Journal of Sustainable Development and World Ecology 24, Issue 6, 2017.  
13  Department of Agriculture and Food. Report Card on Sustainable Natural Resource use in Agriculture. Department of 
Agriculture and Food, Western Australia, South Perth, WA, 2013. These anthropocentric types of definitions do not ascribe any 
rights to the rest of Nature to be able to meet its multiple needs and fail to recognise that human needs are entirely dependent 
upon nature.  
14 F. Kirschenman.  Cultivating an Ecological Conscience: essays from a farmer philosopher. University Press Kentucky, USA, 2010. 
15 J. Infante- Amate and M.G. de Molina. ‘Sustainable de-growth’ in agriculture and food: an agro-ecological perspective 
on Spain’s agri-food system (year 2000).’  Journal of Cleaner Production 38, 2013, 27-35.     
 16 C. Cocklin and J. Dibden Sustainability and Change in Rural Australia, University of NSW Press, NSW, 2005, 2.  
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Such anthropocentric definitions of sustainability are behind much remedial action, undertaken for 

example under Landcare, that seeks to address a great many WA agro-ecosystem problems in terms of a 

sustainability achievable at an endpoint somewhere in the future, and without major change to present systems. 

This is despite evidence indicating that biophysical sustainability is unlikely without significant cultural, ecological 

and economic changes to present SES.17 Australian CSIRO researchers Brian Walker and David Salt, along with 

overseas members of the group who call themselves ‘the Resilience Alliance’, suggest that sustainability is not an 

endpoint.  Ecological systems and human agroecosystems should be viewed in terms of their resilience and ability 

to recover from or benefit from change as they go through adaptive cycles.18  

This concept of resilience as a necessary part of sustainability, has greatly refined the original ecosystems 

theories put forward by Arthur Tansley. His concepts allowed the construction of energy and matter budgets that 

could be used to show energy flow and nutrient cycles in specific ecosystems, as well as determine the 

relationships between different components of ecosystems. It introduced the theory of ecological succession and a 

specific climax community, in which communities of animals and plants together with their physical environment 

ultimately achieve a sustainable state of homeostasis or equilibrium. The process to reach this state is called 

succession and the final stable state is called the climax.19 Ongoing research has shown stages of succession and 

climax are not as predictable in the state reached as first believed, for there may be several possible forms of 

succession with several possible evolving climax situations.  

The adaptive cycle concept developed by ecologists Crawford Holling and Lance Gunderson deals with 

changes in ecosystem drivers over time. The word ‘cycle’ implies that ecosystems invariably return to a constant 

state, however although cycles are recurring they are never exactly the same, as SES can and do evolve through 

time.20 The theory proposes that adaptive cycles at many scales have four stages: growth, conservation, release 

and re-organization. The growth phase reflects the period of rapid growth that occurs when species exploit all 

available resources and every ecological niche, such as happens with a consumer front or human extractivist 

behaviour. During the conservation phase the system enters a longer time frame becoming stable with deepening 

interconnections and dependence on existing structures and processes to continue. It becomes vulnerable to 

disturbance that impacts the co-evolutionary connections, as occurs when a keystone species is removed from an 

ecosystem. Transition from the conservation phase to the release phase can be rapid and even faster especially 

with a conservation phase that has lasted a very long time. This phase is triggered by a disturbance or series of 

disturbances or shocks that break apart the web of reinforcing interactions and co-evolved ecosystems—such as 

                                                
17  Department of Agriculture and Food (DAFWA), 2013- now Department of Primary Industries and Regional Development 
(DPIRD). 
18 B. Walker and D. Salt. Resilience thinking: Sustaining Ecosystems and People in a Changing World. Island Press, Washington DC, 
USA, 2006.  
19 A.G. Tansley. ‘The early history of modern plant ecology in Britain.’ Journal of Ecology 35.nos.1/2, 1947, pp.130-137. 
 He introduced the ecosystem concept in 1935, - for any area of nature the ‘…entirety of living organisms in combination with 
the physical and chemical environment’… is termed the ecosystem.   
20 C.S. Holling, et.al. ‘Sustainability and panarchies.’ In L. H. Gunderson and C. S. Holling. Editors. Panarchy: understanding 
transformations in human and natural systems. Island Press, Washington D.C., USA, 2002, 63-102;  
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occurs when a long-term SES collapses. When a reorganization phase commences, it can lead to a repeat of the 

cycle, as occurred with Aboriginal long term burning practices, or a new reorganized cycle as has happened since 

World War 2 with the industrialisation of agriculture in the Esperance bioregion. It can even trigger collapse into a 

new degraded conservation phase that is resistant to change, as with salt affected land in the bioregion. Figure 9.0 

illustrates the concept.  

 

  

  

Figure 9.0: The ‘Adaptive Cycle’ holds that systems move through a sequence of phases (large arrows), though the exact 
sequence may vary (indicated by thin dotted lines).21 

The stability of an ecosystem’s function when change-inducing shocks/surprises are imposed is an 

important concept and is related to three parameters: resistance to change or buffering capacity during periods of 

stress; the resilience to be able to return to the original state following disturbance; and persistence through the 

ability to remain relatively unchanged through time, which is a direct function of the stability and resilience. 

Alternatively change can result in a complete re-organisation. Several ecologists including Ian Davidson-Hunt and 

Fikret Berkes, argue that resilience is the key concept that allows analysis of linkages in social ecological systems 

and how and why a regime shift into a new stable state can occur.22 Resilience is a measure of an ecosystem’s 

ability to withstand disturbances and shocks whilst maintaining stable function and structure.  

                                                
21 Diagram adapted from C.S. Holling.  ‘Simplifying the complex: the paradigms of ecological function and structure.’ European 
Journal of Operations Research 30, 1987, 139-146; R.R.J. McAllister, et.al.  ‘Australian Pastoralists in Time and Space: the 
Evolution of a Complex Adaptive System.’ Ecology and Society 11, no.2, 2006. This paper uses the adaptive cycle to examine the 
evolution of pastoralism in NSW.  
22 I. Davidson-Hunt and F. Berkes. ‘Nature and Society through the lens of resilience: towards a human –in –ecosystem 
perspective.’ Navigating Social-Ecological Systems: building resilience for complexity and change.  Cambridge University Press, 
Cambridge, UK, 2003; Gunderson and Holling, 2002.  
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The Resilience Alliance considers that there are types of shocks/surprises that can be so new and outside 

the SES experience that they are hard to adapt to. As the environmental systems interwoven with social and 

cultural fabric are disassembled, a feedback loop is created, leading to a further inability to adapt as crucial 

ecological and cultural relationships break down. The whole system becomes increasingly fragile and collapses into 

a regime change.23 For example, the invasion of Australia (and the Esperance bioregion) by Europeans and their 

biological co-invaders, was a completely new type of ‘surprise’ to the very long - term Aboriginal SES and their co-

evolved ecosystems. Introduced diseases both human and animal; destruction of food systems and animals that 

were keystone to co-evolved ecosystems; loss of cultural memory and its critical information combined with 

politically imposed racial restrictions, occurred soon after invasion. They were so simultaneous, rapid and of such 

scale that adaptation by Aboriginal SES became impossible. This drastic regime shift to domination of European 

SES has been consolidated over the last 200 years, despite a constant barrage of adaptive cycles due to the boom 

bust cycles of western economies.24  

             In summary, Davidson-Hunt, Berkes and Marten Scheffer consider the three critical features of resilience as 

persistence or conservation, adaptability and transformability. Hence resilience is the ability of a system to absorb 

shocks, to avoid crossing a threshold into an alternate and possibly irreversible state and to regenerate after 

disturbance.25  The ability to absorb shocks indefinitely indicates how sustainable the intrinsic qualities possessed 

by a specific SES are, but also reflects the level of challenge imposed upon the system. Resilience can also vary 

depending upon which phase of the adaptive cycle the system lies in, with long term sustainability broadly 

maintaining the conservation phase though there may be smaller scale linked adaptive cycles within. The longer 

the conservation phase persists the smaller the shock needed to end it.26 

 This high standard of indefinite resilience must be applied to human food producing systems before they 

can be thought of as sustainable. As ecologist David Pimentel discusses, all food is ultimately derived from the 

plant photosynthesis using energy from the sun, water and CO2 and any human or animal SES, depends on the 

recycling of matter for self-sufficiency, resilience and sustainability.27 Within very long term sustainable 

ecosystems such as those of the Pleistocene animal/plant landscapes (at likely optimum functionality and 

biodiversity), and Aboriginal SES (even with lesser biodiversity), energy and matter were largely recycled. In these 

systems, optimizing production rather than maximizing it seemed to be the norm, for it allows a buffering effect 

and therefore greater flexibility to respond to surprises. 

 In contrast, low biodiversity modern farming takes as much matter and energy as possible out of farm 

agroecosystems for exports of food and products to distant cities and overseas markets, where after going through 

                                                
23  Walker et.al. 2009; Davidson-Hunt and Berkes, 2003. 
24 M. Scheffer. Critical transitions in nature and society. Princeton University Press, Princeton, New Jersey, USA, 2009, 5-7.  
25 Walker et.al. 2009; Walker and Salt, 2006; F. Miller, et.al. ‘Resilience and Vulnerability: Complementary or Conflicting 
Concepts’?  Ecology and Society 15, no.3, 2010, 11.  
26 Davidson-Hunt and Berkes, 2003; Scheffer,2009, 12-16. 
27Pimentel, D. ‘Industrial Agriculture, Energy Flows in.’ Encyclopedia of Energy, Vol.3. Elsevier Inc., Amsterdam, Netherlands, 
2004, pp.365-371; Berry, 1997, 164-165. 
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human bodies it is lost as waste into the biosphere far from the farm where it originated.28 The culture of 

industrialised production methodologies were questioned as early as 1909, when Franklin King, retired Professor 

of Agricultural Physics at the University of Wisconsin, toured China, Japan and Korea to examine how farmers in 

these countries had produced food for thousands of years without chemical fertiliser inputs. The resulting book, 

Farmers of 40 Centuries, is a classic introduction to sustainable farming systems. It describes the 4000 years of 

original Chinese farming which was based upon virtually closed nutrient and energy cycles by returning human and 

animal waste to farms.29   

This desire (and need) to maximize returns for money depends upon balancing ways to increase and 

utilize net production without compromising farm business sustainability. The methods employed exemplify much 

of Walker and Salt’s assertion that ‘the way we do business is sometimes referred to as … command and control’ 

as it involves controlling or commanding aspects of a system to maximize returns.30 For example, Esperance 

bioregion agro-systems are a subset of Australian agro-systems that sustain around 61 million people overseas, as 

well as the local population of about 23 million, so 84 million people in total.31 These exported Australian foods are 

part of Catton’s ‘ghosts’, enabling nations to exceed the carrying capacity of their own land by drawing upon 

‘invisible’ carrying capacity and ghost acreages from elsewhere on the planet.32 For Australia and the Esperance 

bioregion, the unacknowledged reality is that little energy and matter is recycled, so the export-dependent agro-

systems need to continually replace nutrients from ‘ghosts’ elsewhere or they would fail. This reliance on outside 

(ghost) nutrients is a fundamental sustainability problem in A. Duncan Brown’s view, because once a human food 

producing system moves from a system that recycles nutrients and energy, to a position where they are lost 

sustainability is assuredly gone.33 Furthermore Joern Fischer et.al., Altieri and many other researchers, including 

the Resilience Alliance, are convinced that variability within species and biodiversity of species are essential 

components of functioning ecosystems, and also play key roles in the ongoing  sustainability and resilience of SES.  

They sustain ecosystem dynamics because of the interactions between fast and slow, big and small processes, and 

are the variables that can keep agroecosystems in a dynamically sustainable and resilient state as they perform 

vital ecosystem services for example healthy living soils, nutrient cycling and decomposition.  

    Attempting to force a system to function at one level may lead to unintended consequences and loss of 

resilience at another level, according to Walker.34 Inappropriate short-term maximisation activities for immediate 

returns can lead to longer term problems. This was reflected in the state government decision to release land at 

                                                
28 Berry, 1977, 64-165; A. Duncan Brown. Feed or Feedback. International Books, Utrecht, Netherlands, 2003.  
29 F.H. King. Farmers of Forty Centuries or Permanent Agriculture in China, Korea and Japan. 1911. Epub. by Project Gutenberg, 
2004.   
30  Walker and Salt, 2006, 27-28. I disagree with Walker’s use of ‘optimized’ and suggest that ‘maximize’ would be better, as 
optimize suggests restraint when modern agricultural systems are geared towards short term maximization of returns -see 
thesaurus.  
31 M. Keogh ‘Australia exports enough food for 61,536,975 People – give or take a few!’ Australian Farm Institute, Wednesday, 
September 03, 2014.  
32 Catton, 1974. 
33 Duncan Brown, 2003, 290, 296. 
34 Brian Walker, 2012, Pers. Com. 
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Cascades in 1978 as part of the continuing drive to clear more land for wheat and sheep, without adequate soil 

surveys and land capability assessments. The results were disastrous for those farmers who cleared their land and 

attempted to grow crops and pastures. The long-term research had consistently shown that salinity and other 

hydrological changes would inevitably occur, but the predicted environmental changes had so far been small and 

slow for most the district. However, in Cascades the loss of native ecosystems had a very immediate consequence 

as crop and pasture establishment failed in the first year due to the inherent salinity, alkalinity and sodicity of the 

soils. This clearing left degraded land that had been rapidly shifted into a new state, where nothing even the 

original vegetation would grow.35  

 If SES are dominated by inappropriate cultural responses (maladaptive cultural traits) to food production and 

consumption their relationships with natural systems will lack long term sustainability.36 The socially and culturally 

derived beliefs that clearing and re-engineering land would predictably create conditions into which a European 

style of agriculture would inexorably be established, is normalised in the Esperance bioregion and has profound 

implications for farming and its ultimate resilience and sustainability.  

 

9.2 Pleistocene Landscapes - a true baseline?  

As discussed in Chapter 2, the late Pleistocene landscapes and ecosystems present when the first Homo sapiens 

stepped upon the shores of ancient Sahul, were highly biodiverse and could be an aspirational baseline for 

sustainable Australian ecosystems and agroecosystems. Using imagination allows us to envision how the 

Esperance bioregion environments appeared at this time. There would have been mosaics of forest, grasslands and 

woodlands, large herbivorous ad predatory mammals, reptiles and birds and a plethora of smaller animals 

occupying numerous habitats.37  These ecosystems would have exhibited high levels of resilience that allowed their 

persistence or adaptive change through many periods of biophysical including change including climatic and sea 

level fluctuations.  Though the possibility of recreating such past landscapes of nature are remote, the idea of 

mimicking important elements of these original ecosystems with introduced species that can for instance fulfil 

megafaunal roles (camels, horses, donkeys)  has been proposed as a solution to allow Australian ecosystems to be 

self-regulating.38 Mimicking natural ecosystems has also been proposed as a way of finding sustainability and 

resilience in agroecosystems. The premise being as  Dawson and Fry have discussed, is that a region’s natural 

ecosystems are adapted to the key environmental constraints and can therefore provide a specific sustainability 

                                                
35 Keith Bradby (CEO of Gondwana Link), interviewed by Nicole Chalmer, Albany, 26/03/2016; C.V. Malcolm.  Wheatbelt salinity: 
a review of the salt land problem in South Western Australia. Technical Bulletin 52, Department of Agriculture and Food WA, 
South Perth, WA, 1983.  
36 Walker and Salt, 2003. 
37 C.N. Johnson.  Australia’s Mammal Extinctions: a 50,000 year history. Cambridge University Press, Melbourne, Victoria, 2006. 
T. Flannery.  ‘Pleistocene faunal loss: implications of the aftershock for Australia’s past and future.’  Archaeology in Oceania 25, 
No. 2, July 1990, pp.45-55; T. Flannery.  The Future Eaters: an ecological history of Australasian lands and people.  Reed Books, 
Chatswood, Australia, 1994. 
38 A. Wallach. ‘Bettongs and Bantengs Welcome to Australia’s Wild Anthropocene!’ Journal of National Parks Association of NSW. 
2016, 28-30.   



207 
 

model if it could be mimicked by agricultural systems.39  Palaeontologists have found evidence that these 

Pleistocene ecosystems included those similar to savanna biomes in Africa, where as A.R. Sinclair describes, still 

existing megafauna are the ultimate ecosystem engineers recycling energy and matter and influencing all trophic 

levels of the biophysical environment - even the regional climate.40 The long-term persistence of these ecosystems, 

in spite of perturbations, whilst maintaining their biodiversity and functional qualities, continued for millennia. It 

was the entry of modern humans into Sahul/Australia that proved a shock too great to bear.   

 

9.3 Sustainability of Aboriginal SES.  

Human impacts upon the Esperance bioregion and Australian ecosystems were as a consumer front that is still 

taking place in modern times. A clear example occurred in the Lakes district of Wisconsin USA, where Walker and 

Salt found that the collapse of native fisheries in this region took place in a wavelike fashion. As overfished 

populations crashed in one region, the human consumer front moved to the next, creating a cascade of collapses 

and ecosystem degradation through space and time. It was not a deliberate strategy but a reactive one.41  As I 

have discussed in Chapters 2 and 3, the demise of megafauna SES and their co-evolved ecosystems likely followed 

a similar pattern with over 90 percent of large and small mammal species lost throughout Australia.42 One of the 

most probable outcomes was climatic change both locally and continent wide. The accumulation of biomass from 

ungrazed vegetation allowed wildfires to proliferate (as happens today)from lightning strikes and anthropogenic 

burning. This may have been enough to disrupt rainfall patterns leading to increasing aridity inland and eucalypt 

dominated landscapes.43    

Eventually, people in the Australian and Esperance bioregions adapted to the new conditions they had 

caused, and re-organised people and culture to develop new SES. They broke the boom-bust fire cycle and 

mimicked many of the previous animal landscape management roles. They become the keystone culture, with 

spiritual attachments to their lands as they bio-engineered a post megafauna Australian landscape, facilitating the 

conditions for other ecosystem members to carry out their overlapping and interacting functions.44 As eco-

farmers, they maintained a landscape mosaic of shifting adaptive cycles beneficial to persisting and co-evolving 

animals and plants that were their food and ecosystem base.45 Ongoing sustainability and resilience was enhanced 

with practical repeatable systems to allow specific ‘releases’ (such as fire use to manipulate vegetation states in 

                                                
39 Berry, 1977; T. Dawson and R. Fry. ‘Agriculture in Nature’s image.’ TREE 13, no. 2 February 1998.  
40 A.R. Sinclair. ‘The Role of Mammals as Ecosystem Landscapers.’ Alces 39, 2003, 161-176. 
41 Walker and Salt, 2006, 101 
42 G.J. Prideaux, et.al. ‘Timing and dynamics of Late Pleistocene mammal extinctions in south-western Australia.’ PNAS 107, no. 
51, December 21, 2010, 22157–22162. 

43 T. Flannery. The Future Eaters: an ecological history of Australasian lands and people. Reed Books, Chatswood, Australia, 1994; 
Anastasia M. Makarieva and Victor G. Gorshkov. ‘Biotic pump of atmospheric moisture as driver of the hydrological cycle on land.’ 
Hydrology and Earth Systems Sciences Discussions 3, no.4, 2006, 2621-2673; D. Sheil and D. Murdiyarso. ‘How forests attract rain: 
an examination of a new hypothesis.’ Bioscience 59, no.4, 2009, 34-347.  
44 Berkes and Folke, 2000, Ch13, Ch16.  
45 M. Gadgil, et.al. ‘Indigenous knowledge for biodiversity conservation.’ Ambio, 1993, 151-156; B. Gammage. The Biggest Estate 
on Earth: how Aborigines made Australia. Allen and Unwin, Sydney, NSW, 2011, Chapter 5.  
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the landscape), and a broad conservation phase was sustained with methods including population control, 

rotational grazing with fire, many cultural mores to limit overexploitation and the ability to read signs that 

overexploitation was imminent. In effect, as well as human based physical storage mechanisms, much food was 

stored as a living biomass of numerous alternatives throughout the landscape, and with food systems 

incorporating a large variety of animal protein the maintenance of biodiverse animal/plant populations was 

crucial.46  

Were Aboriginal SES sustainable? At least four measurable indicators of long term sustainable systems are 

proposed by Gerardo Ceballos et.al.47  Firstly, rate of species extinction and retention of biodiversity are accepted 

as indicators of sustainability. After early impacts, the long established Aboriginal SES are generally assumed 

sustainable, however there was continued species loss particularly during the later Holocene when Chris Johnson 

and Stephen Wroe have proposed that population increase, land use intensification and the hunting advantage 

conferred by introduction of the dingo, contributed to the extinction of the thylacine (Thylacinus cynocephalus), 

the Tasmanian devil (Sarcophilus harrisii) and the Tasmanian native hen (Gallinula mortierii) on mainland 

Australia.48  Nonetheless these events are close to the background rate established by Ceballos et.al., of two 

mammal and vertebrate species extinctions per 100 species per 10,000 years. In comparison, the rates of 

extinction occurring now in Australia and globally are at least 100 times greater than this.49  Secondly, Aboriginal 

SES were long term, persisting for tens of thousands of years, during which time climate changed, sea levels rose 

and fell, and animal and plant distributions and abundance contracted or expanded with these macro 

perturbations. A third indicator is the effectively closed nutrient/energy cycles: nutrients and energy consumed 

were produced locally and most eventually returned to the cycle as decayed organic matter or sequestered as 

organic carbon.50 And lastly, natural and social capital were so deeply linked that attachment to land was 

profoundly spiritual, so that consciously and intrinsically, Aboriginal people used culturally embedded methods 

                                                
46  C. Folke, et.al. ‘Synthesis: building resilience and adaptive capacity in social-ecological systems.’ In F. Berkes, et.al. 2003, 352-
387. Seemed largely true of Aboriginal SES; D.B. Rose. Nourishing Terrains: Australian Aboriginal Views of Landscape and 
Wilderness. Australian Heritage Commission, Canberra, ACT, 1996, 48-50. Dreaming sites were a cultural mechanism to ensure 
restraint; K. Sveiby and T. Skuthorpe. Treading Lightly: the hidden wisdom of the world’s oldest people. Allen and Unwin, 
Sydney, NSW, 2006. Suggests that Aboriginal social organisation deliberately avoided hierarchical status based social systems, 
that cause profligate overuse of resources; Gadgil, et.al., 1993. There are various mechanisms used by Indigenous societies to 
conserve biodiversity for food production systems; S. Fallon and M. Enig. ‘Australian Aborigines: living off the fat of the land.’ 
Price-Pottenger Nutrition Foundation Health Journal 22, no.2, 1999, 574-81. Describes the once abundance of food available to 
Aborigines throughout Australia.  
47 G. Ceballos, et.al. ‘Accelerated modern human–induced species losses: Entering the sixth mass extinction.’ Science Advances 
1, no.5, 2015. 
48 C.N. Johnson and S. Wroe. ‘Causes of extinction of vertebrates during the Holocene of mainland Australia: arrival of the 
dingo, or human impact?’ The Holocene 13, no. 6, 2003, 941-948. Though these extinctions are usually linked to the incursion of 
the dingo the story may be more complicated than that as the dingo was brought in by people and its presence may have 
triggered human cultural changes. 
49 Ceballos, et.al. 2015.  
50 Pimentel, D. ‘Hunting and Gathering Societies, Energy Flows in.’ Encyclopedia of Energy, Vol.3. Elsevier Inc., Amsterdam, 
Netherlands, 2004, pp.183 -195; Duncan Brown, 2003; C. Massy. Call of the Reed Warbler: A New Agriculture – A New Earth. 
Penguin, Sydney, NSW, 2017. Early explorer journals describe rich, crumbly, soft and friable soils, all indicators of high organic 
Carbon content. 
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(population control and resource conservation techniques) to control their long-term impacts on the landscape’s 

food production potential.51  

Aboriginal SES had an Achilles heel linked to their success as the keystone culture. The resilience of 

multiple ecosystems, though still linked to many surviving keystone animal cultures, largely depended upon 

continuation of Aboriginal practices so were vulnerable to a novel ‘shock’ that prevented them.52 The rapidity with 

which Australian ecosystems collapsed after European invasion supports this supposition.  David Bowman argues 

that Aboriginal people and their co-evolved ecosystems could be viewed as prisoners to the use of fire as the main 

land management system. Many animal species were dependent on the fine-scale habitat mosaics so created. The 

use of fire created a ‘brittle landscape ecology’ in which biological communities dependent upon this ongoing 

disturbance were in no position to adapt to wildfires, habitat destruction by stock and lack of managed burning 

following European invasion.53 The intensification of domesticate grazing moved the system towards one 

dominated by annual grasses, unpalatable trees and woody shrubs, with these substantial vegetational changes 

making the sophisticated use of fire unable to continue.54   

    A sustainable way of long term living and producing food in the Esperance bioregion disappeared within 

decades of the Anglo invasion, and past Aboriginal SES are now largely disregarded as sources of useful 

information about how to produce human food from the landscape. Modern attempts to include aspects of 

Aboriginal landscape management with fire would seem crude and primitive to the fire experts of the past because 

the clear aims and purposes of eco-farming with fire for food production is absent. In those times, land was not 

being managed for aesthetic and ideological conservation purposes, with food producing land separated from 

other ecosystems, but was lived in as a cultural whole with constant close management to produce food and other 

consumables in adaptive cycles that were intended to last forever.55  

     

9.4 Sustainability of Colonial SES.  

The changes wrought by European invaders of the Esperance bioregion were linked to their deliberate attempts to 

change the biophysical environment to better suit their cultural agricultural practices and visions of what 

landscapes should look like – as close to ‘home’ as possible. Animal co-invaders such as sheep were the first 

instruments of change, followed by technologically re-engineering of landscapes for Anglo cropping and livestock. 

                                                
51  Rose, 1996. 
52 B. Gammage.  The Biggest Estate on Earth: how Aborigines made Australia. Allen and Unwin, Sydney, NSW, 2011, Ch.10. 
53 D.M.J.S. Bowman. ‘Australian landscape burning: a continental and evolutionary perspective.’ In I. Abbott and N. Burrows, 
edits.  Fire in Ecosystems of South-West Western Australia: Impacts and Management. Backhuys Publishers, Leiden, 
Netherlands, 2003, 114-115. Most early habitat destruction was due to sheep grazing in the EM-R bioregion followed by cattle 
and wildfires. 
54 McAllister, et.al. 2006; N.Y. Chalmer. A Swarm of Sheep; colonizing the Esperance Mallee Recherche bioregion. AHA 
Conference, Ballarat, 2016; EMA R51. D. Campbell. ‘Scadden.’ In Bale, L. Pioneers and Early Settlers of Scadden, 1910-1959. P. 
U., 2006.  Campbell describes a wildfire in 1913, that started at Dundas and ended on the coast 400km away. This was the 
period when pastoralism was declining, farming was appearing, and Aboriginal burning practices were long gone.  
55 I. Perfecto, et.al.  Nature's Matrix: Linking Agriculture, Conservation and Food Sovereignty. Earthscan, London, 2009. The 
authors contend that sustainable food production can only be possible with landscape mosaics of integrated ecosystems.  



210 
 

These systems from early on displayed a linear energy and matter flow and disjointed relationships between local 

food production and the wider community as it relied on minimal species for food and resources and large 

amounts of external inputs.56  

There were features of colonial systems that exhibited sustainability traits for short periods of time but 

were always constrained by inherent cultural variables that limited resilience. Domesticated animals and plants 

preferred and considered essential for food and economy in Anglo/European SES were not well adapted to living 

everywhere throughout the bioregion but could only live productively in the mallee and fertile soil patches of the 

sandplain.  Using transhumance and Aboriginal strategic mobile shepherding techniques for sheep had long term 

sustainability potential.57  The most immediate risk to its resilience was overgrazing and being unable to recognize 

when this was occurring, for it would reduce carrying capacity and lead to irreversible sheep-driven vegetation and 

micro-climate changes.58 With experience many pastoralists understood this but were eventually overruled by 

prescriptive Government leasehold conditions intended to increase production. With no basis in ecological 

understanding these stipulations ensured overstocking. In spite of reducing native animal and plant biodiversity, 

the pastoralists brought new biodiversity from plants (forbes, grasses and legumes that naturalized in the better 

soils) and animals (camels, horses and others) that could live in the changed ecosystems.59 During this time small 

amounts of nutrients and energy as wool and smaller amounts of meat and dairy produce were exported so the 

cycle was not closed but the low levels of export may have enabled long term – if not indefinite – persistence.60 

Natural and social capital were linked as inappropriate actions such as overgrazing had observable and fairly 

immediate results on the agroecosystem and the low levels of export from the district meant farmers were initially 

not supporting the food needs of a large ‘ghost’ population.61  

In the early years of the 20th century several coinciding shocks acted to remove the Pastoralist SES, 

confining them to the far eastern parts of the region. They included: the Homesteads Act, a policy to promote 

closer settlement and fenced subdivisions for agricultural land use, which excluded pastoralists from the best 

sandplain mosaics; government racial policies that prevented or reduced Aboriginal shepherding; the invasion of 

the rabbit consumer front in the early 1900s; and the desire for a middle-class Australian lifestyle. 

                                                
56 Duncan Brown, 2003. 122-124. Relates the linear nutrient and energy flows on settler farms.  
57 F. Braudel. The Mediterranean and the Mediterranean World in the Age of Philip 11. Volumes 1 and 2. Collins, London, UK, 
1972, 85-94.  Braudel discusses transhumance in depth showing how it improved production from sheep flocks and allowed 
pasture to rest and was an accepted and ancient practice that ‘offered fiscal resources which no state could ignore.’ 
58 B.R. Sharp and R.J. Whittaker. ‘The irreversible cattle‐driven transformation of a seasonally flooded Australian savanna.’ Journal 
of Biogeography 30, no.5, 2003, 783-802 
59 K. Thompson. Where do camels belong? the story and science of invasive species. Profile Books, London, UK, 2014, 22-28. 
Many ‘native’ plants in Europe are not native at all and have come with people and their livestock from elsewhere; R. Erickson. 
Old Toodyay and Newcastle. Toodyay Shire Council, 1974. Describes colonisation by European/ Mediterranean plants from seed 
carried on sheep. 
60 Duncan Brown, 2003, 189- 206. 
61 K. Dimer. Elsewhere Fine. Bunbury, W.A., South West Printing and Publishing Co. Ltd., Bunbury, WA, 1989. After his father 
cleared an area of Gimlet woodland (E. salubris) to grow wheat, it could only grow a crop for 1-2 years. It took over 30 years for 
the land to recover; Catton, 1974, 45-49.  
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Were colonial systems that followed pastoralism able to achieve sustainability? The relatively small mixed 

farming systems may have been capable of a period of sustainability if they used the traditional Anglo yeoman 

farm practices which attempted to balanced inputs with outputs, and which Saifi and Drake describe as a 

coevolutionary feature of traditional European agricultural systems.62 In the Esperance bioregion closer farming 

settlement was only possible on fertile mosaics in the bioregion, for lack of water limited stock production in the 

mallee, and lack of macro nutrients and trace elements limited animal/plant production in the sandplain.  The 

colonists were locked into a marginal farming system teetering on collapse, in which animal and plant productivity 

were hampered by inherent fertility, limited potable water and salinity even in the best lands.   

The eventual availability of and recognition that applications of first guano and then superphosphate 

could significantly increase yields and balance the outputs, enabled re-organisation and growth. Grain and 

horticulture, dairy and meat were produced to feed townspeople with no direct ecological or spiritual linkages to 

the Esperance bioregion.63 When the farmed areas were increased, a new growth phase of the adaptive cycle 

commenced and was furthered by railway construction allowing accessibility to distant markets and importation of 

inputs. There was further reorganization and growth during the 1940’s and 50’s, when the breakthrough 

discoveries of trace element supplementation for animals and plants along with the widespread availability of 

cheap subsidized superphosphate allowed sandplain clearing and development on an enormous scale. The 

discovery that the nitrogen fixing legumes, clover and medic could be used on a large scale to feed animals and 

crops, furthered this development.64   

These agro-systems ended as a new phase of release ensued when the state government exerted external 

pressure to maximize production and internal drivers to improve individual income by exporting produce. A new 

adaptive cycle was initiated with the landscape scale changes of a new growth phase of industrialised agriculture 

after World War 2. This destroyed most of the surviving biodiversity of animal/plant SES in the Esperance bioregion 

and culminated with around 1.6 million ha of new agricultural land by the 1990s.65 The issues of outward exiting 

nutrient and energy flows have been addressed by using fertilisers from elsewhere.  

The four indicators of sustainability defined by Ceballos et.al., suggest that despite possessing elements of 

resilience, colonial pastoralism and farming were balanced on the brink of falling into a new state as livestock 

                                                
62 Saifi and Drake, 2007, 3-5; B. Donahue.  The Great Meadow: Farmers and the Land in Colonial Concord. Yale University Press, 
Connecticut, USA, 2004. Traditional yeoman farms recycled animal manures onto soils to grow crops.  
63 ‘Esperance Royal Commission.’  Kalgoorlie Western Argus, 7 November 1916, p.14; J.C. Noble, et.al. and the Mutitjulu 
Community. ‘The Potential for Degradation of Landscape Function and Cultural Values Following the Extinction of Mitika 
(Bettongia lesueur) in central Australia.’ In J. Conacher. Editor. Land Degradation. Kluwer Academic Publishers, Dordrecht, 
Netherlands, 2001. 
64 C.M. Donald. ‘The Progress of Australian Agriculture and the Role of Pastures in Environmental Change.’ The Australian 
Journal of Science, vol.27, no.7, January 1965, pp.187-198; Western Australian Department of Agriculture. Agriculture on the 
Esperance Downs. Bulletin 3080, 1960, 1-2. 
65 R. J. Short. Editor. Increasing plant water use to reduce salinity: proceedings of a seminar held at the Esperance Civic Centre 
31 July 1996. Report 169. Department of Agriculture and Food WA, Greening Western Australia, and Soil and Water 
Conservation Association of Australia, WA Branch, Esperance, WA, 1996.  
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production at the expense of plant ecosystem sustainability always dominated.66 The length of time their systems 

were in place was too short to know if their adaptive strategies would have been able to continue indefinitely or 

evolve into new strategies. 

 
9.5 Sustainability of Modern Industrial Agriculture 

Since World War 2 there has been a stream of rapid adaptive cycles as farmers in the Esperance bioregion adjusted 

to ongoing changes often related to political and socioeconomic factors beyond their control. As well there were 

(and still are) developing environmental issues caused by destructive widespread land-clearing to grow the 

dominating monocultures of industrialised agriculture. For instance, the onset of salinity problems due to clearing 

to grow wheat, though recognised from 1864, were ignored as the lack of a viable solution would hinder the 

development of desired production systems.67 The growth phase of this cycle continued until the 1980s when it 

finally became apparent that the costs of environmental damage and the marginal economic value outweighed the 

benefits, and as values changed wider community support ended and large scale land clearing  stopped.68  

 There are emergent environmental, socio-economic/political thresholds in the Esperance bioregion which 

will affect the ability of modern farming systems to continue adaptation. Socio-economic factors include: distance 

from larger population centres compelling commodity-based production; commodity price and production boom 

and bust cycles; political interference; the consolidation of farming into fewer and fewer hands and the 

supermarket domination of supply chains. Environmental thresholds include: disrupted hydrology increasing 

salinization as the watertables approach a new equilibrium; ongoing loss of biodiversity particularly in cropping-

only enterprises; the almost complete reliance on chemical pest controls; continual research expenditure to keep 

ahead of disease threats in crops especially; soil changes including low C sequestration, acidification and the use of 

chemicals disrupting soil rejuvenation processes; the total reliance on imported fuels, fertilizer (particularly 

phosphorous predicted to peak in the 1930’s) and trace elements; localized climatic effects of the vast clearing of 

native vegetation and global climate change resulting in higher temperatures and changes in rainfall patterns.69 

Though these thresholds could be categorized as social or environmental, they have fuzzy borders and in reality 

are tangled closely in a web of interactions and feedbacks, many undetermined and with unknown ramifications. 

There are pitfalls in speculation, but I will take this risk and discuss possible future scenarios for several of the 

issues that could tip the Esperance bioregion agro-systems into multiple new states. 

 The following examination of various agricultural SES caused environmental problems supports the 

inconvenient reality that modern Agricultural systems in the Esperance bioregion are struggling to be long term as 

                                                
66  Ceballos et.al. 2015. 
67 R. George, et.al. ’Salinity threatens the viability of agriculture and ecosystems in Western Australia.’ Hydrogeology Journal 5, 
no.1, 1997, 7-8.   
68 R. Richards. ‘Agricultural Accountability’ in Diversity or Dust – a review of land clearing programs in South West Australia.  
Australian Conservation Foundation, Perth, 1984; Keith Bradby, 2016; Brendan Nicholas (Esperance Regional Manager), 
interviewed by Nicole Chalmer, Department of Agriculture and Food WA (DAFWA) office, Esperance, 26/02/2013 -2017. 
69 Nicholas, 2013- 2017; Glenn W. Cook, Senior Climate Liaison Officer, Western Australia Regional Office. Climate Information 
Services Branch, October 2016. 
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they focus on maintaining monetary returns by responding and adapting to short term economic shocks of supply 

driven boom and bust cycles, imposed by a globalised agricultural economic system. There is increasing reliance on 

new technological breakthroughs in fertilisers, plant varieties, chemicals and machinery which has allowed a 

perception of rapidly adaptive systems. However there are slowly building ecological threats, such as salinity, and 

if these are taken into account according to Helen Allison and Richard Hobbs modern farming SES  throughout 

Western Australian wheatbelt are in a ‘pathological lock in trap.’70 This prognosis is further supported for when 

matching modern industrial food systems in the Esperance bioregion against the four indicators of resilience and 

sustainability – rate of species extinction, closed nutrient and energy cycles, linked natural social capital and long 

term, none are well supported. 

 

9.5.1 Biodiversity Loss, Species Extinction 

A feature of the ‘great clearing’ from the 1950s to 1980s, was the extinction or near extinction locally of many 

ecosystems and their resident plants and animals. Modern agricultural systems were established into an Esperance 

bioregion environment still teeming with biodiverse life. Aboriginal SES had managed these ecosystems with 

human physical and mental energy input (such as fire management and yam planting/harvesting techniques) to 

maintain landscape mosaics of ecological communities in multiple states. Their management techniques 

encouraged resilience because of the co-evolved biotic interactions and internal feedbacks typical of self-

organizing ecosystems. After colonial impacts disrupted their management, the landscapes were reverting to 

mallee woodlands and the wildfire prone but fire dependent sandplain Kwongan ecosystems.71 Today much of the 

cleared farmed areas are held at a simple state of low biodiversity with fast growing annual crop species and 

annual pasture systems. Todd Dawson and Rae Fry consider that the most sustainable of farms would use systems 

that more closely ‘mimic the natural functions of the biota of the region in which the agricultural system is 

embedded,’ which would include using plants that maintain or return hydrological systems to those pre-clearing.72 

Fundamentally this how Aboriginal people managed their SES and ecological communities for food production.  

 Biodiversity ensures a range of plants and animals for landscape wide soil, habitat and hydrology up keep. 

Healthy ecosystems ensure healthy agro-systems containing important pollinators (honeybees, native bees and 

moths) and pest control agents ranging through insects and birds to bats as well as predator-prey relationships 

                                                
70  Allison, H. E. and R. J. Hobbs. ‘Resilience, adaptive capacity, and the “Lock-in Trap” of the Western Australian agricultural 
region.’ Ecology and Society 9, no.1:3, 2004.   
A. Nesvetailova. ‘Ponzi finance and global liquidity meltdown: Lessons from Minsky.’ (Report No. CUTP/002). London, UK: 
Department of International Politics, City University London, 2008. 
71 EMA R51 Campbell, 2006. Campbell describes an unstoppable bush fire in 1913 that started at Dundas and burnt to the coast 
over 400km away.    
72 T. Dawson and R. Fry.  ‘Agriculture in Nature’s image.’ TREE 13, no. 2 February 1998, 50-51. The paper reports on a 
September 1997 international workshop on ‘Agriculture as a Mimic of Natural Ecosystems’, held in Williams, SW Australia; 
Kremen and Miles, 2012, 40.  They emphasized the importance of biodiversity which is yet to enter mainstream agricultural 
thinking.   
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between herbivores such as kangaroos and rabbits and predators such as eagles and dingoes.73 Healthy soils 

contain a vast range of micro-organisms and small organisms that help fix carbon in organic matter and supply 

nutrients to plants.  

The ongoing loss of variability in crop varieties and natural biodiversity, especially to the levels evident in 

specialist cropping agro-systems landscapes in the Esperance bioregion, puts them on a path to ecologically ‘flip’ 

into a new unwanted state.74  The  higher rainfall sandplain is relatively resilient in comparison through an adaptive 

response that includes permanent perennial pastures which increase water use,  lengthen the feed growing season 

and also inadvertently more closely mimic nature with higher ongoing biodiversity.75 Many of the first cleared 

farms still have couch grass (Elymus repens) and old phalaris (Phalaris tuberosa) varieties present in pastures. Since 

the 1990s, deliberate seeding of kikuyu grass (Pennisetum clandestinum) and other sub-tropical perennial grasses 

into pasture systems has been widespread. These species fill much of the summer/autumn feed gap and can also 

use as much water as native vegetation, so being capable of preventing localised and landscape scale rising water 

tables if used widely.76 They also contain a wider variety of cohort species such as serradellas, clovers naturalised 

and improved and many grasses and broad-leafed plants (usually referred to as weeds in cropping systems). 

Permanent perennial pasture systems can significantly contribute to greater biodiversity in soil micro-organisms, 

beneficial insects and grassland loving bird and small mammals a larger mammals (less welcome are large numbers 

of kangaroos), though there is yet to be significant research done about this in Australia.77 European research 

indicates that they can include many of the self-regulating features of animal/plant landscapes.78  

 

9.5.2 Open Nutrient and Energy Cycles. 

Agricultural production systems in the Esperance bioregion are unlikely to be sustainable in agricultural researcher 

Murray Fulton’s opinion, as they rely significantly upon imported energy and materials, ‘resources that are not 

                                                
73 J. Fischer, et.al.  ‘Biodiversity, ecosystem function, and resilience: ten guiding principles for commodity production landscapes.’ 
Frontiers in Ecology and the Environment 4, no. 4, 2006, 80-86; M. Altieri. ‘The Ecological Role of Biodiversity in Agroecosystems.’ 
Agriculture, Ecosystems and Environment 74, 1999, 19–31. 
74 Shahid Naeem, et.al. ‘Biodiversity and Ecosystem Functioning: Maintaining Natural Life Support Processes.’ Issues in Ecology, 
no.4, Autumn 1999; Gunderson and Holling, 2002; C.S Holling, et.al. ‘Science, sustainability and resource management’ In Berkes, 
F. and Folke, C. Editors Linking Social and Ecological Systems. Cambridge University Press, Cambridge, UK, 1998, 342-362; C. 
Kremen and A. Miles. ‘Ecosystem Services in Biologically Diversified versus Conventional Farming Systems: Benefits, Externalities 
and Trade-Offs.’ Ecology and Society 17, no.4, 2012, 40.  
75 EMA 2236. Dr. Jesse D. Skoss. ‘Regarding the early days at Esperance and the beginning of the Chase Land Development fiasco.’ 
2012.  Letter to Avon at Esperance Museum. Palo Verde Plant Research Resource Associates. 
76  G. Moore, et.al. Perennial pastures for Western Australia. Bulletin 4690, Department of Agriculture and Food, Western 
Australia, December 2006; A. Ryder, et.al.  Low Recharge Farming Systems: Case Studies on the South Coast. Miscellaneous 
Publication 22, NHT, Agriculture WA, South Perth, WA, 2000. 
77 NY Chalmer pers. obs. as long term pasture farmer; Massy, C. Call of the Reed Warbler: A New Agriculture – A New Earth. 
Penguin, Sydney, NSW, 2017. My observations are supported by Massey’s examples of regenerative agriculture. Objective 
studies are lacking.  
78 J. PYKÄLÄ. ‘Mitigating Human Effects on European Biodiversity through Traditional Animal Husbandry.’  Conservation Biology 
14, no. 3, June 2000, 705–712. 
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managed sustainably in the rest of the world.’79 In this region I have shown that our imported farming systems 

using animals and plants adapted to grow in geologically young fertile and trace element sufficient soils are 

dependent for their success upon the continual addition of these outside inputs. Phosphorous, potassium and 

nitrogen are required every year and trace elements at least every few years. Fossil fuels and their products are 

essential to run production systems and transport materials to and from farms, as well as produce cheap nitrogen 

for plant growth. Large external inputs from mining finite phosphate and potassium fertilizers and inputs of lime 

and trace minerals along with various pesticide chemicals to control pests and weeds, are essential for industrial 

scale cropping agriculture to continue. This also applies to other regions in Australia and in most developed 

countries.  

Until now industrial agriculture has succeeded in food production for a vastly increased and increasing 

human population and generally been economically viable. Though with this type of SES so dependent on non-

renewable resources and contributing to degrading social and ecological systems at local, regional and global 

levels, it can hardly claim long term sustainability and resilience. Globalisation and the pillaging of resources from 

outside SES are also vital to support the endless growth concept that enmeshes industrial agriculture.80  

When an agricultural system is based upon monocultural food ‘commodities’ for distant ‘consumers’ it is a 

maladaptive SES.  A society that views agriculture in this way demonstrates elements of the extractivist mindset of 

invasive colonialism, even if mitigated by attachment to place and desire to continue living there and producing. 

The outward flow of matter and energy from the ancient Esperance bioregion soils that are no longer being 

renewed by bio-pedogenesis, are so reliant upon inputs mined from ‘ghost’ places elsewhere that when these 

eventually fail—remembering that Aboriginal SES lasted over 50,000 years—the brief 150+ year flare of modern 

agriculture is likely to fade rapidly unless the will and the ways can be found to return exported carbon and 

nutrients to the farmed landscape.   

 

   

 

 

 

 

 

 

 

 

                                                
79 M. Fulton. ‘Cereal and wool production in the Esperance Sandplain area of Western Australia: The need for a systems approach 
for sustainable agriculture.’ American Journal of Alternative Agriculture 8, issue 02, June 1993, 88. 
80 F. Kirschenman.  Cultivating an Ecological Conscience: essays from a farmer philosopher.  University Press Kentucky, Kentucky, 
USA, 2010, 53-55.    
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Figure 9.1: Energy and matter taken out of an ecosystem for human food production reflects the amount recycled and  

available to other organisms and biodiversity. Based on information accessed from A. Duncan Brown and D. Pimentel.81 
 

9.5.3 Unlinked natural and social capital.  

Sustainability is a collective concept; production systems must be sustainable over a continent, not just a single 

farm. As Murray Fulton’s analysis of sustainability of farming in Esperance suggests, farmers must find ways to 

reduce the damage they cause beyond their own farms and look at the broader catchment.82 Society at large must 

also be accountable. Developing a sustainable food production system requires including the society in which an 

agricultural system sits as part of a systems approach which instead of viewing agriculture as a series of separate 

independent problems, views it as an integrated system impacted and impacting local and global socio-economic 

and ecological factors. This highlights a major difference between the human/environment integration of 

Aboriginal SES where impacts could be quickly and directly seen, and modern SES in which there is a lack of 

community environmental accountability, sharing of problems and adaptive responses, and a disconnection 

between economic aims and the immediate and long term environmental impacts they cause.  

 Dollars earned/ha is the dominant driver in modern Esperance bioregion agricultural systems.83 Despite 

the good intentions and actions of some farmers to work towards longer term futures they are constrained by 

cultural and economic drivers where farming-produced environmental externalities are not being paid for by 

society at large. As agricultural economist Harvey Jones describes, traditional mores about what should be grown 

for whole farm profitability and an economically sustainable return are not based on land capability and 

                                                
81 Drawn by NY Chalmer, based on information from Duncan Brown, 2003 and D. Pimentel. ‘Industrial Agriculture, Energy Flows 
in.’ Encyclopedia of Energy, Vol.3. Elsevier Inc., Amsterdam, Netherlands, 2004, pp.365-371.  
82  Fulton, June 1993, 85 – 90.  
83 Simons, 01/02/2013-2017. 
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sustainability. They are being determined by factors such as commodity markets, cultural acceptability, perceived 

consumer benefits from competition, distance from markets and global production/overproduction cycles.84    

Since the Esperance bioregion is far from larger population centres, and as described in Chapter 7 it has 

long required physical connections to outside markets for monetary income as the Esperance population is too 

small to consume the amount of food produced. The dollars therefore come from commodity based production 

with prices based on global pricing regimes.85 Farming systems and markets are also subject to political 

interference internationally as well as locally. These can be linked to social perceptions and pressures to change 

markets and practices from the majority city-based voters.86   

Frank Vanclay and Stewart Lockie discuss how Australian farmers who historically worked within 

regulated and supportive systems, have had ‘market discipline’ unilaterally imposed, by the economic rationalist 

ideology of trade deregulation in a globalised world of ‘free’ markets. These Government strategies of 

deregulation and structural change have caused much ongoing hardship, altering the social -ecological nature of 

rural Australia - for example through forcing farms to get bigger and bigger.87 The ideology of a ‘free market’ fails 

to account for damaging social and environmental externalities that escape market analysis, and as most other 

nations heavily subsidise their agriculture, not sharing Australian political beliefs in the capacity of the free market 

to regulate their agro-ecosystems, Australian farmers are left to bear these costs alone. Recently there has been a 

shift away from deregulation as an essential component of globalisation and restructuring – the UK White Paper 

on International Development (DflD 2000), for example, states that ‘open trade is not unregulated trade.’ A report 

published by the Organisation for Economic Co-operation and Development (OECD) in 2014 looks at agricultural 

policies in its member countries and the ‘producer support estimate’ which measures the total subsidies farmers 

receive from government as a percentage of farm revenue. For Australia the estimate is 3 percent, the second 

lowest support base other than New Zealand, among OECD countries. Compare this to a major competitor, USA 

which operates with 10 percent subsidy.88  

                                                
84 H. Jones.  ‘An Economic snapshot of the Esperance Region.’ In P. Burgess and M. Seymour. Editors. Agriculture Western 
Australia Esperance Manual. Agriculture WA, Esperance, WA, 2000, 11-13.  
85 Simons, 2013-2017; T. Clunies-Ross and N. Hildyard. ‘Politics of Industrial Agriculture.’ Natural Resource Management Set. 
Taylor and Francis, Melbourne, Victoria, 5 January 2013. 
86  ‘Effects of Australian live export cattle ban to Indonesia still felt by beef producers.’ Weekly Times, June 7, 2016; Tracey Hayes, 
CEO Northern Territory Cattleman’s Association, pers.com. Feb. 2015. The Federal Government shut down of the live cattle 
industry in 2011, due to incidents of cruelty in 12 Indonesian Abattoirs, caused the collapse of Australian cattle prices for the 
following 5 years. Numerous cattle producers and connected enterprises, lost their properties and business with no or greatly 
reduced income during this period.  
87  S. Lockie.  ‘Agricultural Biodiversity and Neoliberal Regimes of Agri-Environmental Governance in Australia.’ Current 
Sociology 2009, 417-18; F. Vanclay. ‘The Impacts of Deregulation and Agricultural Restructuring for Rural Australia.’ Australian 
Journal of Social Issues 38, No. 1, February 2003, 81-83. ‘ 
88 OECD. Agricultural Policy Monitoring and Evaluation 2011. OECD Countries and Emerging Economies. OECD Publishing, Paris, 
France, 2011, 52-55. 
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Figure 9.2: OECD and emerging economies: producer support estimates by country 1995-97, 2011-12. Percent of gross farm 

receipts.89  

Some forms of regulated marketing systems, such as the reserve price scheme for wool which encouraged 

farmers to overstock sheep with environmentally damaging results, have negative impacts on good farming 

practices in conditions of poor or booming prices. However, economic rationalism (an Australian term for primarily 

market-orientated economic policy) has embedded modern Esperance bioregion agroecosystems into the dogma 

of continuous growth with little concern for long term sustainability.90 As Department of Primary Industry and 

Regional Development (DPIRD) hydrologist John Simons commented: ‘no-one gets paid to be sustainable.’91 

Maximised profitability in the free market system is manifested in agency research (DPIRD) that 

emphasizes increased production as the major driver of profitability, and private enterprise research paid for by 

farmers, chemical/gene technology companies such as Monsanto and fertiliser/chemical companies such as CSBP 

Limited. This has resulted in continual research and development of crop varieties adaptive to the Esperance 

bioregion agroecosystems, technological change, climatic conditions and soil types, to improve the productivity of 

crop and livestock production systems. However, far smaller amounts are spent on research to define, mitigate 

and prevent the social and environmental problems that result from productivist objectives.  

Adaptive production systems also respond to consumption demand, which as outlined by E.N. Anderson, 

result from the social and cultural factors that recognise and accept something as food.92 Food demands have also 

been deeply influenced by the supermarket sector dominated by the Coles and Woolworths duopoly (owned by 

Wesfarmers Group and Woolworths Limited respectively), which over the past twenty years has reduced 

                                                
89  OECD, 2011, p.55. 
90 Lockie, 2009; Vanclay, 2003. 
91 Simons, 2013-2017. He is interested in the socio-economic factors that stop farmers from trying new systems that could 
improve water use. 
92 E. N. Anderson Everyone Eats. New York University Press, New York, USA, 2005, 230.  
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competition despite the ideology of ‘free market’ systems. These national retailers have the power to make 

decisions that not only shape individual consumer choices but that also shape the practices in food production on 

farms and at retail level which can then affect towns and communities.93  The grain feeding of livestock that 

started in Australia in the late 1980s is criticised by those who believe the grain used should be for human 

consumption, but this enterprise is directly attributable to strict supermarket requirements for uniformity of size, 

quality and quantities of beef and lamb with a year-round supply. Feedlotting has benefited grain growers because 

grain that doesn’t meet the strict human consumption specifications can be sold as feed grain.94  Supermarkets 

also prefer to deal with fewer large scale suppliers, so the cost price squeeze driven ‘get big or get out’ syndrome  

is reinforced.95 Unlike fruit, vegetables and meat, prices for grain are buffered from these local duopolies because 

most grain (even feed grain) is exported to overseas countries extremely reliant on food imports.96 

Generally, farm sizes in the Esperance bioregion have been increasing as an adaptation to the ‘cost price’ 

squeeze.97 Family businesses expand and buy out neighbours, and national and international corporations such as 

Lawson Grains (Macquarie Bank-backed agricultural fund) and Hassad Australia (Qatar), aggregate farms into large 

holdings. Land capability can be subsumed by short term economic drivers to such an extent that unsound 

decisions are forced onto the local farm managers that can lead to long term environmental damage.98 These 

corporations are often inflexible, unable to innovate or adapt quickly enough to local weather events, or deep 

market disturbance such as the collapse of wool prices in the 1990s. DAFWA development officer Kira Tracey, 

describes how consolidation is resulting in tragic social disruption and decline of family based communities, as 

small-town populations drop below the level where services such as the local primary school can be justified. Many 

families have migrated into Esperance with the farmer (almost always husbands and son/s) commuting to work on 

their farms.99 These trends can reflect a serious loss of emotional land connections and system flexibility as 

corporate farm decision makers are usually city-based managers and accountants.  

Despite beliefs that larger size produces economies of scale and efficiency, Department of Agriculture and 

Food WA (DAFWA) unpublished research supports overseas research confirming that smaller landholders are 

generally more efficient and produce more dollars/ha than large properties – especially those that are corporate 

                                                
93 S. Keith. ‘Coles, Woolworths, and the Local.’ Locale: the Pacific Journal of Regional Food Studies. no.2, 2012; R. Urban. ‘Coles' 
secret multimillion meat deal.’ The Sydney Morning Herald, Business. January 26, 2007, p.1. Coles 2007 decision to source all its 
WA store beef from Queensland, had deep and lasting negative impacts on Western Australian beef producers, who suddenly 
lost nearly half of their domestic market.  
94 Australian Lot Feeders Association (ALFA), ‘About the Australian Feedlot Industry’, 2017; CBH Group. Grain Quality from 
Western and Southern Australia. AGIC Singapore, March 2015. The specifications and uses for different classes of grain based 
mainly on protein content, are discussed.  
95 N. Barr.  The House on the Hill – the Transformation of Australia’s Farming Communities. Halstead Press, Canberra, ACT, 2011.  
96 Nicholas, 2013-2017. For instance, Saudi Arabia, a major importer of Australian wheat, has used up its fossil water growing 
grain, and now must import food for its burgeoning population. 
97 Barr, 2011. 
98 Galloway, 2012-2016; Simons, 2013-2017; A corporate farm in the Boyatup district was run under was continuous cropping, 
despite land capability defined as a pasture based mixed farm. The Cropping paradigm was adhered to despite the 2007 year 
being one of the wettest on record, causing canola germination to fail twice. By summer several thousand ha was experiencing 
severe wind erosion with no plant cover at all. 
99  Tracey, 10/02/2014.  
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owned.100 For example, Spanish researchers Infante-Amate and de Molina question the default assumption that 

industrialised farming systems are more efficient than traditional systems.  Analysis of Spanish olive production 

systems found that though monoculture olive groves can produce as olives only very efficiently, traditional systems 

are up to 4 times more productive in terms of yield per ha of multiple-foods (meat from animals grazing and 

vegetables grown in olive woodlands) as well as olives and products (such as firewood) than monocultural systems, 

using 95 percent less of the petroleum energy and other inputs than industrialised systems.101 

 Inherent land capability is rarely regarded as important because the terraforming technology now exists 

to change it, both positively and negatively. For instance, claying sandy soils dramatically increases their ability to 

hold water and improves crop and pasture production as a positive ecosystem change that will last millennia. Less 

benign is controlled traffic farming where the land is reduced to grids— ‘a square flat earth’—that computer auto 

steered machines work. In such landscapes trees get in the way and are removed.  

 

9.6  Is Long-Term Sustainable Agriculture Possible in the Esperance Bioregion? 

Sustainable and resilient food farming is an ecological and cultural practice – yet in general it is not treated as such 

by Australian and Esperance bioregion farmers, agricultural researchers or the wider community.  They generally 

know little about or recognise that Australian ecosystems as managed by Aboriginal SES before European invasion 

and interference could have lessons for present systems.102 

Goal and profit oriented modern agricultural systems depend on high human and external material and 

energy inputs (fossil fuels, chemicals, fertiliser, technological research) to forcibly maintain simple early 

successional growth stages, against nature’s trend to greater complexity.103 The implications of some of the 

problems arising from these accepted agro-system paradigms will impact the ability of present farming systems to 

have a long-term future. Despite risks inherent in being speculative, I will take this risk and discuss possible future 

scenarios for several sustainability issues that could tip Esperance bioregion agro-systems into new states and 

make present farming practices difficult to sustain. 

 

 

 

                                                
100 Nicholas, 2013-2017; D. Sackett. Corporates can't replace family farms: Sackett. Farmonline, National, 10th June 2014. David 
Sackett is respected Farm Business Advisor; Z. Lerman and R.S. Willian. ‘Productivity and Efficiency of Small and Large Farms in 
Moldova.’ Selected Paper prepared for presentation at the American Agricultural Economics Association Annual Meeting, Long 
Beach, California, USA, July 23-26, 2006.  
101 Infante-Amate and de Molina, 2013, 27-35. This multidisciplinary study, including Environmental history, spanning three 
countries is comparing the efficiency of traditional food systems to modern industrial monoculture systems.   
102  D.R. Horton. ‘The burning question: Aborigines, fire and Australian ecosystems.’ The Australian Journal of Anthropology 13, 
no. 3, 1982, 237-252.  
103 P.J. Bohlen and G. House. Sustainable Agroecosystem management: integrating Ecology, Economics and Society. CRC Press, 
Boca Raton, USA, 2009; D. Campbell. ‘Scenes from Fifty-Two Years of Farming at Scadden.’ In Faith, Hope and Reality, Esperance 
Shire, Esperance, WA, 1995, pp.33-30. When farms at Scadden were abandoned -the bush, native grasses and mallee started to 
regenerate.  
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 9.6.1 Salinity 

Salinization is potentially the biggest controllable bio-physical risk to continuation of present agro-systems in the 

Esperance bioregion – which is an old weathered landscape with low hydrological gradients. Research by Simons 

indicates that the extent of dryland salinity in the Esperance bioregion is about 50 years behind the earlier cleared 

WA wheatbelt.104 The original ecosystems had strategies to prevent runoff and groundwater recharge with native 

vegetation using 95-99 percent of rainwater falling onto the landscape. Their replacement with annual crops and 

pastures has completely disrupted the water cycle. As little as 5 percent of water going unused leaves enough 

groundwater recharge to trigger the salinization process. It is currently estimated that over 10 percent of water is 

unused.105 Water tables are rising, and the naturally brackish rivers and streams are becoming more saline. For 

example, Coramup Creek east of Esperance was historically slightly brackish but fresh enough for gilgies (Cherax 

sp. - small freshwater crayfish) to live in. It is now too saline for them and they are gone. Excess water has also 

encroached into non-farmed areas such as wetlands, estuaries and bush reserves with large amounts of public 

money spent in attempts to ameliorate problems such as the flooding of the Ramsar-listed Lake Warden wetlands 

system.106 

Agricultural production is affected as soil structure declines and contains sufficient soluble salts to limit 

plant growth under both waterlogged and nonwaterlogged conditions.107 The growth of dryland salinity, especially 

in Western Australia, was an important motivation for the Australian Conservation Foundation and the National 

Farmers Federation to join forces and develop a National Landcare program for Australia during the 1980’s.108 

Though providing environmental education, and taken up widely and with enthusiasm by farmers in the region 

from the 1980’s, 90’s and early 2000’s, these programs have now drifted into obscurity in the region with the 

winding up of the once very active Esperance Regional Forum (ERF) in 2017. Non-government agencies such as 

South Coast Natural Resource Management (SCNRM) continue small scale discrete projects that demonstrate 

short-term, measurable outputs within the confines of a much reduced grant system.109 The Landcare movement is 

also the victim of a socio-political complacency that fails to understand that salinity has not gone away but 

                                                
104 Simons, 2014-2017; Short and Skinner, 1996, 16. Soils are technically saline when their electrical conductivity exceeds 
50mS/m using a Geonics EM 38 (ECa) in vertical orientation. 
105  Short and Skinner, 1996, 13; Simons, 2013-2017.  
106  T. Massenbauer.  Lake Warden Recovery Farm Kit.  Department of Conservation and Land Management, Esperance, WA, 
2000.  
107 R. Ferdowsian, et.al. ‘The extent of dryland salinity in Western Australia.’ In Proceedings, productive use of saline lands 
conference, Albany, Western Australia. Conference Proceedings, Albany, WA, 25–30 Mar. 1996, 89-97. Soil is considered saline 
when the terrain conductivity exceeds 50mS/m using a Geonics EM 38 (ECa) in vertical orientation.   
108 S. Lockie. ‘Collective agency, non-human causality and environmental social movements: a case study of the Australian 
‘landcare movement’.’ Journal of sociology 40, no. 1, 2004, 49; CSIRO Land and Water, Department of Agriculture and Food WA. 
Assessment of Salinity Management Options for Lake Warden catchments, Esperance, WA: Groundwater and Crop Water 
Balance Modelling. CSIRO Land and Water Technical Report 20/00, December 2000; H. E. Allison and R. J. Hobbs. ‘Resilience, 
adaptive capacity, and the “Lock-in Trap” of the Western Australian agricultural region.’ Ecology and Society 9, no. 1, 2004, 3.  
109 R. Tennent and S. Lockie. ‘Vale Landcare: the rise and decline of community-based natural resource management in rural 
Australia.’ Journal of Environmental Planning and Management 56, no. 4 ,2013, 572-587. Grant systems were always geared 
towards short term outcomes.    
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continues as a slowly building destructive threat that could result in collapses of regional SES.110 Esperance 

bioregion groundwaters are generally rising from 0.1 to 0.3 m/year and in some cases, at up to 0.5 m/year.  In 

many of the sandplain and mallee areas, saline groundwaters are within 10 m of the surface. Salt storages in the 

top 6 m of the regolith (the soils and rock materials above the base bedrock) range up to 850 t/ha in the mallee 

and 125 t/ha on the sandplain.111 

Table 9.3 uses remote sensing data which shows salinity in Esperance from 1988 to 1994 increasing by 

1.53 percent. Short and Skinner estimated that 122 500 ha of agricultural land was affected by secondary salinity, 

with the potential for 25.8 percent or 422 400 ha to be affected in the longer term.112 

 

 

Region 

 

Area  
Surveyed 
(km2) 

Salt-affected land % Percent 
increase 

 

1988 

 

1994 

Moora 2,025 7.2 11.7 63  

Kalannie 2,025 14.2 22.0 55 

Esperance 1,580 9.2 14.1 53 

Upper 
Kent 

1,063 6.1 15.3 250 

Upper 
Blackwood 

13,500 No data 12.4 -- 

 

Table 9.3: Result of Landsat TM Surveys showing changes in area of salt affected land 1988-1994.113  

 

The sodic and alkaline soils underlying much of the farmed mallee-woodlands have incipient salinity 

problems, because farms were established on inherently saline, bio-pedogenic soils created by native plants. But 

there is also an insidious slow stepwise progression in groundwater accumulation, produced from major rainfall 

events such as the tail end of summer cyclones. Salmon Gums may be close to equilibrium, but the eastern water 

tables are slowly rising in the internally drained saltlake systems and will eventually expand into the land around 

them. The western water tables are filling much faster. At Munglinup water tables are rising rapidly as basins in the 

bedrock are filling up, in places only 30cm from the surface. Eventually an equilibrium will be reached when the 

watertables are full.114  

   

                                                
110 Nicholas, 2013-2017.  
111 R. Short. ‘Esperance Hydrogeology.’ In Seymour and Burgess, June 2000, 9; Simons, 2013-2017.  
112  Short and Skinner, 1996, p.11. 
113 N.Y. Chalmer adapted from information in R. George, et.al.  ’Salinity threatens the viability of agriculture and ecosystems in 
Western Australia.’ Hydrogeology Journal 5, no.1, 1997, 4 
114 P. Rengasamy. ‘Transient salinity and subsoil constraints to dryland farming in Australian sodic soils: an overview.’ Animal 
Production Science 42, no. 3, 2002, 351-361; Short and Skinner,1996, 3-17.  
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Figure 9.4: Area of salinisation in Esperance bioregion in 1994 in orange 240,200 ha (7.5%), and at potential risk of 

salinisation in blue 422,400ha (25%) by 2020.115 

 

Though the spread of salinisation is faster than predicted by DAFWA modelling, as the estimate of 15 

percent salinisation between 2010 to 2020 was reached by 1994, the Esperance bioregion may still have time to 

avert a salinity threshold which will tip much of the district into a new regime. This would involve timely use of 

perennial vegetation that mimics natural hydrology to minimise groundwater recharge, on a landscape wide scale, 

otherwise saline areas will become too large to restore the original hydrological balance.116 Analyses indicate that 

effective water balance control will only be achieved if over 95 percent of catchment water in any given year is 

used by either trees or plants with similar ecohydrological characteristics as native trees and shrubs. Without this 

innovation, much of the present agricultural land in the Esperance bioregion and the WA wheatbelt will succumb 

to salinity.117  

                                                
115  Permission from John Simons. Ferdowsian et.al., 1996, 89-97; P. Caccetta, et.al.  ‘A methodology to estimate the future extent 
of dryland salinity in the southwest of Western Australia.’ Journal of environmental quality 39, no. 1, 2010, 26-34.   
116 Simons, 2013-2017. 
117 T.J. Hatton and R.A. Nulsen ‘Towards achieving functional ecosystem mimicry with respect to water cycling in southern 
Australian agriculture.’ Agroforestry Systems 45, no. 1-3,1999, 203-214B.  
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A research investigation to include phase farming with eucalypt trees is described by Robert Sudmeyer 

et.al. Results indicated significant carbon sequestration and a dramatic lowering of the water tables lasting for up 

to 18 years after returning to conventional agriculture. However, limiting factors included acidification and 

nutrient loss in the surface soils and the problem of how to make an economic return from the land in its tree 

phase. 118 A small scale trial subsequently carried out by Sudmeyer at EDRS(Esperance District Research Station) 

using Acacia saligna instead of eucalypts indicated similar results to those found in other places where N fixing 

trees are used: the soil structure improved, C was sequestered and nutrients such as N and K were returned to the 

soil by N fixation and deep root systems; it would also be expected that the water table would be significantly 

lowered.119 

There are other models that have had success. In Victoria salinisation has been reversed when a 

combined perennial pasture system based on lucerne along with tree revegetation reduced recharge to almost 

zero.120 In WA, salinisation of the originally fresh Denmark and Kent Rivers was caused by widespread clearing of 

native trees and bush in their upper catchments. These were identified in 1996 as Potable Water Recovery 

catchments under the WA Salinity Action Plan. The Denmark river catchment underwent extensive programs of 

revegetation and high-water use farming (planting of perennial based pastures) to reduce salinity, with such 

success that the river is now classified as fresh. Unfortunately, this river’s health is not assured, for unless private 

tree plantations are perpetually retained (perhaps by government purchase), economic cycles and stressors that 

could lead to plantation clearing leave the river vulnerable to re-salinisation in the long term.121  

Hydrological mimicry salinity solutions are needed at the whole landscape scale, such as the broad scale 

use of long-term perennial pastures with native perennial grasses or introduced species such as lucerne varieties 

(Medicago sativa) and kikuyu.122 Though livestock production is at present economically-attractive  the fluctuation 

of economic cycles and the desire to have minimal or no livestock by specialist cropping farmers, means that long 

term strategies are unlikely to be permanently adopted at the necessary scale to avert a salinity based regime 

shift.123 Strong cultural shifts, based on very long- term sustainability priorities for food production systems, are 

needed by politicians, farmers and society at large, before the known (or future)  solutions can be integrated to 

achieve salinity stabilisation or reversal.  

 

 

                                                
118  R.A. Sudmeyer, et.al. ‘Phase Farming with Trees: Field validation of the cropping phase.’ RIRDC Publication, No.122, July 2008. 
119 Dr. Robert Sudmeyer, Researcher at Department of Primary Industries and Regional Development, February 2018, pers.com. 
120  George et.al. 1997, 16. 
121  B.H. Ward, et.al. Denmark River water resource recovery plan. Department of Water Salinity and land use impacts series, 
Report no. SLUI 40, December 2011. After 20 years of work, the Denmark river is again fresh with salt levels below 500 mg/L TDS.  
122 Simons, 2013-2017; Galloway, 2012-2016. 
123  Hatton and Nulsen, 1999, 203-214; A. Ryder, et.al.  Low Recharge Farming Systems: Case Studies on the South Coast. 
Miscellaneous Publication 22, NHT, Agriculture WA, South Perth, WA, 2000; P. Coyne, et.al. Salinity Crisis Action Plan - Western 
Australia, d. u.; Allison and Hobbs, 2004. Since Australian agriculture is unsubsidised, farmers alone deal with the economics of 
often unpredictable agricultural commodity cycles, so few can take risks– they are not paid for sustainability. 
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9.6.2 Acidification   

In southern Australia, the annual cropping and pasture systems accelerate soil acidification compared to native 

ecosystems.124 Soil acidification significantly lowers growth and production and has been identified by DPIRD as 

one of the major concerns to agricultural futures in Western Australia, including the Esperance sandplain 

bioregion. The potential extent of this problem is shown in Figure 9.4. The target soil pHCa (pH as measured in 

Calcium Chloride solution) of 5.5 (0–10 cm layer) and pHCa 4.8 (10–20 and 20–30 cm layers) is the optimum for 

crops and pastures, but in the Esperance sandplain most soils are below these levels.125  The use of Nitrogenous 

fertilisers on crops and N fixation by clover and serradella pasture legumes can result in accumulation of excess 

nitrates that cause acidification. Several researchers have shown that perennial grass based pastures that use 

nitrates can reduce acidification, but have concluded application of agricultural lime is still the best option.126 

Though the west coast agricultural districts have sources of high quality lime (neutralising values over 90 percent) 

such as at Mt. Manypeaks and Lancelin, the Esperance bioregion has relatively poor-quality lime (neutralising 

values less than 80 percent) which requires use of larger quantities to achieve the same affect at greater cost.127 

Lime is a finite resource and an important input for the mining industry and direct competition for this essential  

agricultural resource is already occurring.128 

 

 

 

                                                
124 K.R. Helyar, et.al. ‘Soil acidity in New-South-Wales-Current pH values and estimates of acidification rates.’ Soil Research 28, 
no. 4, 1990, 523-537. 
125  B. Minasny, et.al. ‘Models relating soil pH measurements in water and calcium chloride that incorporate electrolyte 
concentration.’ European Journal of Soil Science 62, no. 5, 2011, 728-732.  Soil pH measured in 0.01 m CaCl2 is usually preferred 
rather than measuring in water, as it is less affected by soil electrolyte concentration and provides a more consistent 
measurement; C. Gazey, et.al. ‘Soil Acidity’. In: Report Card on Sustainable Natural Resource Use in Agriculture, DAFWA, 2013. 
Outlines acidity in Esperance.  
126 A.M. Ridley, et.al.  ‘Nitrate leaching under phalaris, cocksfoot, and annual ryegrass pastures and implications for soil 
acidification.’ Crop and Pasture Science, vol. 50, no. 1, 1998, 55-64; L. Cransberg and D. J. McFarlane. ‘Can perennial pastures 
provide the basis for a sustainable farming system in southern Australia?’ New Zealand Journal of Agricultural Research, vol. 37, 
no. 3, 1994, 287-294. Perennial pasture acidification measurements were done on phalaris based pastures sometimes fescue or 
cocksfoot, which are all winter active C4 perennials. None seems to have been done on summer active C3 subtropical 
perennials such as kikuyu. 
127 C. Gazey and D. Gartner. ‘Survey of Western Australian agricultural lime sources.’ Bulletin 4670, DAFWA, 2009. 
128 Simons, 2014-2016. 
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Figure 9.5: Soil Ph in South Western Australia. Esperance sandplain soils with already poor soil Ph, are getting worse 

(below 5.0 in CaCL); the good calcareous mallee-woodland soils are likely to remain stable (above 5.5 in CaCl).129 

 

9.6.3 Carbon 

Soils hold the largest pool of terrestrial carbon, more than vegetation and the atmosphere combined. The 

percentage of Soil Organic Matter(SOM) and hence Soil Organic Carbon(SOC) (SOM contains around 45-50percent 

SOC) in agricultural soils depends upon rainfall, clay content, biological activity and the C: N: P ratio of added 

fertilizer.130 The amount of SOC is extremely important as for every 1 percent increase in SOC the soil water 

holding capacity increases by 2 percent; microbial activity beneficial to plant and soil structure increases 

dramatically; microbial activity and water holding mitigates atmospheric carbon through sequestration and keeps 

water vapour, another significant greenhouse gas, in the ground.131 Sandy soils such as the Esperance sandplain 

are not the best for developing SOM, the average under modern farming systems ranging from 0.9 to 3 percent. In 

comparison clay loams (such as found around Mt. Barker in WA) may hold up to 7 percent SOM. The sodic mallee 

soils appear to inhibit the levels of biological activity needed to build organic matter and are therefore poor at C 

sequestration.132 Well fertilised deep-rooted perennial grass pastures with a legume mix can sequester 

                                                
129  NY Chalmer adapted from information by C. Gazey, et.al., 2013.  
130  D.W. Pribyl.  ‘A critical review of the conventional SOC to SOM conversion factor.’ Geoderma 156, no. 3, 2010, 75-83; E. G. 
Jobbágy and R.B. Jackson. ‘The vertical distribution of soil organic carbon and its relation to climate and vegetation.’ Ecological 
applications 10, no. 2, 2000, 423-424.  
131  R. Lal. ‘Soil carbon sequestration to mitigate climate change.’ Geoderma 123, no. 1, 2004, 1-22; Department of Primary 
Industries and Regional Development (DPIRD).  Soil organic matter - frequently asked questions (FAQs), 2017.  
132 David Hall, interviewed by Nicole Chalmer, DAFWA regional office, 2017; Nicholas, 201-2017; E. G. Jobbágy and R.B. Jackson. 
2000, 424. The loss of soil C from destructive farming practices is a large contributor to atmospheric CO2.  
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atmospheric carbon at a higher rate than annual pastures or crops in sandplain soils, reaching levels of 3 percent 

and improving water holding capacity by 6 percent. Minimum till cropping systems are beneficial at maintaining 

soil C, though they sequester little extra.133 However research indicates that the ability of many Australian soils to 

increase SOC are ultimately a function of the amount of soil nutrients present, particularly phosphorous. So, 

continuous P applications are a necessary part of all the farming systems in the Esperance bioregion.134  

 

 9.6.4 Phosphorous 

With 75 percent of the key fertilisers used in Australia and the Esperance bioregion imported, the 

availability of P especially but also K, N and trace elements (Cu, Co, Zn, SE, Mn, B) underpins the ability of all 

present industrial agro-systems to continue. The way they are used models the dangerously linear nutrient export 

discussed by Duncan-Brown, as most applied nutrients are exported off farms in agricultural commodities.135 The 

demand for P is growing at a rate that reflects the expanding industrialisation of world agriculture linked to human 

population growth, and remaining phosphate rock is likely to become increasingly scarce and expensive. Estimates 

for peak phosphate are contested but Dana Cordell et.al. have predicted as likely that peak phosphorous 

production will be reached during the 2030’s if human population growth and P demand continues on the present 

trajectory.136 Though this P threshold seems too distant to warrant concern, it is likely that the ride to peak 

phosphate will be rocky as easily available product diminishes and major producers, such as China (the second 

largest phosphate exporter) tighten supply to meet their own requirements.  

A foretaste of phosphate futures occurred in 2008. The 7-800 US $/ton price spike of phosphate 

experienced could happen again (see Figure 9.5). Ian Gregory of IFDC Agribusiness Specialist considers this event 

the result of numerous factors converging simultaneously: demand soaring in Asia; fertiliser demand for biofuel 

production; the expanding need for grain by livestock feeders; China imposing large export tariffs to keep fertiliser 

for local use; and the devaluation of the US dollar.137 In addition, Australian fertiliser companies were found by a 

Parliamentary Inquiry to have used the international price spike as an excuse to raise local prices even higher 

(despite the 15 percent increase in the value of the $Australian) and gouge farmers with ‘what the market could 

bear’.138 When farmers simply could not afford to pay these prices and demand fell drastically, the price eventually 

                                                
133 Hall, 2017; W.J. Rawls, et.al. ‘Effect of soil organic carbon on soil water retention.’ Geoderma 116, no. 1, 2003,61-76. 
134 F. Robertson, et.al. ‘Effect of cropping practices on soil organic carbon: evidence from long-term field experiments in Victoria, 
Australia.’ Soil Research 53, no.6, 2015, 636-646.  
135  Duncan Brown. 2003, 258-259. 
136 D. Cordell.  The Story of Phosphorous: Sustainability implications of global phosphorus scarcity for food security. PhD Thesis: 
University of Technology, Sydney and Linkoping University, Sweden, 2010; D. Cordell, et.al. ‘Peak phosphorus: the crunch time 
for humanity.’ The Sustainability Review 2, no. 2, 2011, 3-  
137 EurekAlert! World fertilizer prices drop dramatically after soaring to all-time highs. American Association for the Advancement 
of Science(AAAS), Public Release, 16-Dec-2008. The P spike rose from October 2007 and lasted a year before collapsing; Cordell 
et.al.2011, 8-9. 
138 Senate Select Committee on Agricultural and Related Industries Report. Pricing and supply arrangements in the Australian and 
global fertiliser market. Commonwealth Government of Australia, 2009,Ch.2.  
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collapsed in response.139 Under these pricing conditions farming would not be economical in the Esperance 

bioregion and most of farmed Australia, unless commodity prices rose in parallel. 

 

 

Figure 9.6: World fertilizer prices doubled in 2007 and reached all-time highs in April 2008. But prices began dropping 
dramatically in October and November.140 

 

It is also doubtful that a market based economy can ensure Australian local fertiliser needs even when the 

nutrients are mined locally. If greater profits can be made by selling overseas this will happen despite their being 

essential for Australia’s future food security 

There are solutions that could change this linear nutrient loss to a cyclic system, for phosphorus can be 

recovered from our excreta, food waste, manure and even fertilizer and mine waste.141 Andrew Shilton et.al. 

describe how algae/macrophyte based systems still in their infancy, can recover P from wastewater on land with 

                                                
139 EurekAlert! World fertilizer prices drop dramatically after soaring to all-time highs. American Association for the Advancement 
of Science(AAAS), Public Release, 16-Dec-2008. The P spike rose from October 2007 and lasted a year before collapsing; Cordell 
et.al.2011, 8-9. 
140 Graph by IFDC from information obtained from Green Markets and FMB Weekly, In EurekAlert, AAAS, 16-Dec-2008;  
141  Duncan Brown, 2003, 258-259.  
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possibilities of offshore recovery.142  Solutions require admission that a long-term problem exists by government, 

farmer groups and fertiliser producers before policies, partnerships and strategic frameworks could be developed 

to recycle phosphorous and develop new fertiliser systems. A very small percentage of farmers have attempted to 

address the use of superphosphate (considered chemicalized) through organic and /or biodynamic farming 

systems, but their long-term success in the Esperance bioregion is compromised by the fundamental need for 

phosphorous inputs, as part of the linear process of food production.143  

 

9.6.5 Chemical Farming 

Wind erosion and dust storms are generally a problem of the past with the introduction and widespread 

adoption of minimum tillage cropping systems in the late 1990s, though overstocking sheep on annual pastures 

can still create these problems. Herbicides take the place of the plough to kill weeds and seed is drilled with 

precision into the undisturbed ground so conserving moisture and soil structure. Crop residues also protect the soil 

to some extent and over time add small amounts of soil organic matter. There are issues as the normalization of 

poison use has led to the belief by cropping farmers that it is not possible to farm without them. Beaumont farmer 

Peter Harkness expressed concern that if public pressure to ban the use of glyphosate was successful, his farm 

would no longer be viable as he saw no other way to control weeds. Ploughing was not an option because it would 

damage the fragile soils, and sheep were difficult to run because there was not the water available for them during 

drought periods.144   

Plant resistance to herbicides is growing in the Esperance bioregion, especially on continuous cropping 

farms, where ryegrass and wild radish have become super resistant to a wide range of chemicals.  Technological 

adaptive responses comprise harvest windrows to burn weed seed; chaff carts to collect and dump seed in easily 

destroyed piles; the use of surface soil burying mouldboard ploughing around every 10 years to bury weed seed so 

deeply that it can’t germinate; and the integrated Harrington Seed Destructor, that during harvest separates and 

pulverizes weed seeds.145  However, nature will still be working hard to overcome these human innovations and no 

single technological silver bullet will be permanent. The more pressure put on rapidly reproducing organisms such 

as ‘weeds’, the more rapidly they will evolve a solution to ensure continued existence. Harsher and harsher 

technologies must be then devised – such as genetically engineered crops resistant to herbicides.146  

                                                
142 A.N. Shilton, et.al. ‘Plant based phosphorus recovery from wastewater via algae and macrophytes’" Current opinion in 
biotechnology 23, no. 6, 2012, 884-889.  
143 Department of Agriculture, Fisheries and Forestry. The Australian Organic Industry – A Summary. Commonwealth of 
Australia, Canberra, ACT, 2004, 9; Duncan Brown, 2003, 258-259.  
144 Wendy and Peter Harkness, Beaumont farmers, Interviewed at Beaumont, 20/10/2016. They had previously destocked during 
a 2008-9 drought period. 
145 M. Walsh et.al.  ‘Harvest Weed Seed Control Systems are Similarly Effective on Rigid Ryegrass.’ Weed Technology 31, 2017, 
178-183. 
146  V. Shiva. The Violence of the Green Revolution. University Press, Kentucky, USA, 2016, 201-203. Shiva outlines the problems 
of ‘improved’ varieties needing vastly more inputs; M. Marvier. ‘Ecology of Transgenic Crops Genetically engineered plants might 
generate weed problems and affect nontarget organisms, but measuring the risk is difficult.’ American Scientist 89, no. 2, 2001, 
160-167. 
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The removal of summer weeds with herbicides is not only further challenging the region’s hydrology, but 

the constant reliance on use of pesticides and herbicides is implicated in declining soil ecology and linked to 

numerous human health issues.147 It has led to the expectation of perfection from buyers and consumers, only 

achievable with the use of chemicals, and supporting enormous agricultural food wastage. Indian agricultural 

researcher and author Vandana Shiva has devoted considerable time and effort in understanding the impacts of 

agricultural industrialisation on India’s traditional farming systems (some have been working sustainably for many 

of thousands of years). She concludes that multinational businesses such as Monsanto now heavily influence the 

health and viability of farmers, food production, communities and even nations to their detriment.148  

 

9.6.6 Local and Global Climate Change 

Large scale landscape clearing has led to drastic alterations in the region’s microclimate probably since 

the 1930’s and accelerating since the 1960s. Research by Udaysankar Nair et.al. has found that regional climates 

are affected by clearing; they consider one of the most important consequences of replacing native perennial 

vegetation with annual crops and pasture is removal of the link between underground aquifers and the 

atmosphere.149 Further modelling by Gemma Narisma and Andrew Pitman is suggesting that the great clearing of 

southern Western Australia has effectively created a long, slow desertification process.150  This past and continuing 

vegetation clearing, is being exacerbated by globalised climate change and is affecting Australia’s ecosystems and 

the human food systems they support. The impacts, assessed using the parameters of CO2 concentration, 

temperature and rainfall and their interactions, are such that over the past 100 years in WA the average annual 

temperature has increased by about 1 degree Celsius, and the south west has lost up to 30 percent of its still-

declining rainfall.151  

In the Esperance bioregion impacts of a drying climate are likely to be experienced most severely in the 

north of the region around Salmon Gums, progressing south to the coast with crop yields on clay soils being most 

impacted by declines in autumn and spring rainfall. The frequency of high yielding episodic rainfall events linked to 

cyclones are likely to increase and are already occurring, as recent historic rainfall records from the Bureau of 

                                                
147 M-M. Robin. The World According to Monsanto: Pollution, Politics and Power. The New Press, New York, USA, 2010. Many 
cancers are now linked to pesticide use.  
148 V. Shiva, 2016. Normalisation of agricultural poisons has led to new crop varieties that can’t be grown without them.  
149 U.S. Nair, et.al. ‘The role of land use changes on the development and evolution of the west coast trough, convective clouds, 
and precipitation in southwest Australia.’ Journal of Geophysical Research: Atmospheres 116(D7), 2011. 
150 Nair, et.al., 2011. Much of the rainfall declines since the 1970’s in SW Western Australia is due to this simple connectivity 
loss; G.T Narisma and A. J. Pitman. ‘The impact of 200 years of land cover change on the Australian near-surface climate.’ 
Journal of Hydrometeorology.4, no. 2, 2003, 424-436. Land cover change was analysed with using the fifth-generation 
Pennsylvania State University–National Center for Atmospheric Research (PSU–NCAR) Mesoscale Model (MM5). Landcover in 
1788 was compared to 1988 and modelling predictions supported the ongoing rainfall loss seen in southern Western Australia; 
S.E Zaimeche ‘The consequences of rapid deforestation: a North African example.’ Ambio. 1994 Mar 1, pp. 136-40. The 
deforestation of Algeria has resulted in an ongoing and widening desertification; A.M Makarieva and V.G. Gorshkov ‘Biotic 
pump of atmospheric moisture as driver of the hydrological cycle on land.’ Hydrology and Earth System Sciences Discussions 3, 
no.4, 2006, 2621-2673.   
151 T. Taylor ‘Linking Land Clearing to Drought and Climate Change.’ ECOS, 2009; C.A.J. McAlpine, et.al. ‘Modelling the impact of 
historical land cover change on Australia’s regional climate.’ Geophysical Research Letters 34, 2007, L22711.  
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Meteorology attest. Weather events in the Lake Warden catchment during summers of 1989, 1999, 2000, 2005, 

and 2007 caused rainfalls over a 72hour period of between 224 mm and 100 mm. After a drought period that 

started in 2008, in February 2017 rainfall over 300 mm for several days severely impacted farms, wetlands and 

regional roads and bridges. The change in the frost window (2-3 weeks later) is now influencing sowing times in 

the inland frost-prone mallee, and the timing of seasonal rainfall distribution and intensity can matter more than 

changes in annual precipitation and evaporation. June/July winter rainfall is usually more than adequate, however 

when autumns are dry, sowing is late, and this lowers yield potential. Dry springs prevent grainfill - the grain heads 

mature too early – and the resulting small pinched grain is classed as lower value feed grain. Increases in 

temperature and reduced rainfall may improve crop productivity in the cooler and higher-rainfall western and 

southern areas of the Esperance bioregion unless rainfall drops by 20 percent. Higher temperatures and lower 

rainfall will have a more immediate effect in the already high temperature, lower rainfall regions that encompass 

much of the rest of the wheatbelt including the mallee and mallee-woodlands.152 Sporadic temperature extremes 

are already impacting vegetation and wildlife. In 2008 a short heat wave in the Esperance bioregion peaked at 

temperatures close to 50 degrees Celsius and many trees in the district died from heat stress as did a flock of 

around 200 Carnaby’s cockatoos.153  

Zvi Hochman et.al. have found wheat yields generally decreasing since 1990 as temperatures and rainfall 

declined, though further declines were believed to be prevented by increasing CO2 levels. The magnitude and size 

of change will depend on soil type and location and continuing upward trends in temperature, CO2 and declining 

rainfall.154 Because of wheat’s importance as the biggest agricultural export earner and the most widely grown 

crop in WA and the Esperance bioregion, agronomic climate change impacts on wheat production have been the 

most extensively researched of all agricultural systems. Wheat yield increases since 1980 have been attributed to 

the adoption of technological and management improvements, such as zero till, refined fertiliser applications, soil 

amelioration with lime and gypsum, stubble retention, early sowing and better weed control. These changes have 

effectively increased water use efficiencies which has benefited the Esperance bioregion even more than other 

regions, since unlike the south west of WA, rainfall averages until 2005 have not declined.155  Figure 9.6 illustrates 

future scenarios. 

                                                
152 R. Sudmeyer, et.al.  Climate change: impacts and adaptation for agriculture in Western Australia. Bulletin 4870, Department 
of Agriculture and Food, Western Australia, Perth, 2016, 76-80. 
153 N. Chalmer, pers. Obs. 
154 Z. Hochman, et.al. ‘Climate trends account for stalled wheat yields in Australia since 1990.’ Global Change Biology, 2017; R. 
Sudmeyer, et.al. 2016, 76-77 
155 http://www.bom.gov.au/jsp/ncc/climate_averages/decadal-rainfall/index. The average rainfall has remained consistent in 
the Esperance bioregion though the northern regions are getting drier compared to 1900-1930. Rainfall is contracting coastwards 
and dropping in the South West. 

http://www.bom.gov.au/jsp/ncc/climate_averages/decadal-rainfall/index
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Figure 9.7: Change in simulated wheat yield under a future climate with an atmospheric CO2 concentration of 450ppm and 
rainfall reduced by 5–10% compared to 1975–2004 conditions at eight locations in WA with sand, clay or duplex soils.156  

Livestock enterprises may initially benefit from increased CO2 levels. Trials in New Zealand have shown 

that legumes and forbes are favoured over grasses so improving the quality of pasture even when the less 

digestible C4 tropical grasses become more dominant.157 However, this could speed up soil acidification and the 

need for lime. The developing trend for summer rainfall events associated with tropical cyclones allows the 

pasture growing season to expand if producers have perennial pasture plants that can exploit the moisture, but 

these perennials become a double edged sword as the warmer winters allow them to keep growing and 

outcompete the annual legumes that are essential for N supply in this pasture system. With uncertainties about 

future levels of greenhouse gases and the consequences of these changes, most models are predicting a decline in 

pasture production over the next 60 years.158  

 As temperatures rise and with more hot days, livestock (and wildlife) are likely to experience more 

periods of heat stress. Cattle are impacted by changes in rainfall patterns (variability and extremes), temperature 

(average and extremes), humidity, and evaporation.  Direct impacts include running out of stock water by autumn 

(common in recent years); heat stress and death from extreme temperatures; fleece rot and increased blowfly 

strike in sheep; and production loss as pasture growth declines. With the lowered forage quantity and quality 

shown in Figure 9.7, the production and price of feed grain will increase. Changes in disease and pest distribution 

will also occur.159 Cattle breeds used in the Esperance bioregion may need to change from Bos taurus British and 

European breeds, to those more heat adapted Bos indicus derived breeds such as Droughtmasters and other 

Brahman infused cattle. Good quality water will become even more important and the availability of this will be 

determined by rainfall patterns and rising groundwater salinity.  

 

                                                
156  With permission Sudmeyer, et.al. 2016. 
157 P.C.D Newton, et.al. ‘Selective grazing modifies previously anticipated responses of plant community composition to 
elevated CO2 in a temperate grassland.’ Global Change Biology 20, no. 1, 2014, 158-169.   
158  Sudmeyer et.al. 2016, 81 
159 E. Vogel, et.al.  ‘Severe heatwaves show the need to adapt livestock management for climate.’ The January – February heat 
waves in eastern Australia directly killed dairy cows from heat stress.  
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Figure 9.8: Projected changes in forage production for a high-emission scenario (CO2 concentration of 650ppm and temperature 

increase of 3°C) with various rainfall increases. a) 10%, and (b) 20%, and rainfall declining by (c) 10%, and (d) 30%. Dots indicate 

the sites where forage production was estimated (McKeon et al. 2009) in Sudmeyer et.al. 2016, p.83.160 

As CO2 levels increase, plant growth increases as more sugars and carbohydrates are produced at the 

expense of protein. Transpiration is reduced so less water is used, and this reduces flow of nutrients and creates a 

high carbohydrate to mineral ratio in crops and food. Using less water would increase catchment recharge levels 

and animals and people dependent on food plants will be eating more starch and sugar but less calcium, 

magnesium, potassium, zinc, protein and other vital nutrients. Models for these impacts already exist as many 

horticultural producers use raised CO2 levels in greenhouses to increase plant growth. Ecosystem impacts are 

generally unknown but could potentially trigger new unknown regimes to develop as lower nutrition plant food 

would be expected to influence reproductive rates and the ability of animals to physically eat enough to get 

essential trace elements. Measured reduction in pollen nutrients is considered as one of the reasons for the 

northern hemisphere’s drastic decline in honey bees and other pollinators.161 

 

Conclusion 

Industrialisation of agriculture in the Esperance bioregion followed belief systems that embraced the paradigm of 

‘don’t change the landuse but change the landscape’ to fit culturally appropriate agricultural systems. The model is 

not unique to this region but reflects how industrialised agricultural systems worldwide are a consumer front 

                                                
160 Permission from G. McKeon. 
161 H. Bottemiller Evich. ‘The Great Nutrition Collapse.’ The Agenda, 09/13/2017. 



234 
 

taking over from traditional systems to make money rather than local food.  They can only persist through 

globalisation and by continuing the pillaging of resources from outside SES, so vital to support the economic and 

population beliefs that endless growth is possible in a finite universe. 162  

My history of European colonisation of the Esperance bioregion shows how long-term considerations 

have been consistently overwhelmed by short term considerations, despite evidence that landscape re-

engineering would cause major ongoing problems. This attitude is still reflected in modern times as enduring 

sustainability and resilience of food production in this region and much of Western Australia is unlikely without 

political will and the community at large understanding the urgent need to proactively address the thresholds to 

looming exponential regime shifts. A very long environmentally sustainable food future should be the aim rather 

than the continuous lurching from one economic ‘boom bust’ cycle to the next in which environmental and social 

consequences are treated as externalities. Though there have been a range of environmental responses such as 

legislation to stop further clearing, Landcare programs and continuing short term projects that attempt to solve 

issues such as salinity and lack of biodiversity, the nutrient and energy cycle is not closed and poor links with 

nature at the farm and landscape level and in the wider community are an ongoing concern.163    

                The challenge remains as how to culturally recognise the importance of deciding how to include 

important aspects and learnings from Aboriginal SES - so successful as a keystone culture for 50,000 years or more.  

Their ability to provide alternative solutions and ideas on how to create and manage an integrated co-evolving 

landscape beneficial to human as well as non-human life are still unacknowledged. For instance, recognising as 

Aboriginal SES accomplished that Australia has a finite human population carrying capacity would be a first step.  In 

many ways the land management approaches used are still colonially extractivist and show a lack of caring for 

country. There is minimal co-evolution within the landscape context as only a few types of landuse have become 

the production paradigm—no matter how ill-suited—and the physical, cultural and economic infrastructure 

developed to support modern food systems removes the economic options for alternative forms of landuse. We 

do not even know how to visualise our National parks, Reserves and unallocated Crown Lands except within the 

unrealistic wish to recreate ecosystems of the past by destroying ‘invasive species’ including dingos the only large 

non-human predator left.  Without the Aboriginal keystone cultures of people living on and with the land for their 

livelihood 24 hours a day 365 days of the year this can only be a dream, unless it can be accepted that ecosystems 

are capable of self-organisation (including species from elsewhere) and the human role should be that of facilitator 

to let a new form of ‘Eden’ develop. 

Within agricultural lands the present economic growth paradigm favours technological solutions that 

push for greater short term monoculture intensification while discounting the future.164  But these technologies 

                                                
162 Saifi and Drake, 2008; Shiva, 2016; Infante-Amate and de Molina, 2013; Kirschenman, 2010, 53-55.  
163 Saifi and Drake, 2008.  Returning the organic waste nutrients of urban populations to agro-systems is fundamentally important 
in building resilient and sustainable agriculture.  
164 C. Muir.  ‘Feeding the World.’ in J. Schultz. Editor. Griffith Review 27: Food Chain. Text Publication, Melbourne, Victoria, 
February 2010 
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themselves, as Catton asserts, are part of the problem as in the short term they enlarge societal resource 

appetites, further reducing the numbers of people that can be supported in the long term. They also put off for 

another day the admission that there are problems that technology cannot solve which need to be addressed 

using social, biological and ecological methods.165 I agree with Denis Saunders’ reflection that there is no overall 

vision of what we want our agricultural landscapes to look like in 150-200 years, or how we as a society want them 

to function.166   

 
 
  

                                                
165 W.R. Catton, n.d., 1. One of the biggest of human problems is equating growth with progress.   
166 D.A Saunders. ‘Does our lack of vision threaten the viability of the reconstruction of disturbed ecosystems?’ Pacific 
Conservation Biology 2, no. 4, 1996, 321-326. 
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Chapter 10 

Conclusion  

Every species [in a forest ecosystem] wants to survive, and each takes from the others what it needs. All are 
basically ruthless, and the only reason everything doesn’t collapse is because there are safeguards against those 

who demand more than their due. And one final limitation is the organism’s own genetics: an organism that is too 
greedy and takes too much without giving anything in return destroys what it needs for life and dies out.1 

 

Though the above quote refers to life in European forest ecosystems, it is an allegory for the extraordinary 

ability of humans without safeguards to consume ecosystems leading to collapse. Without checks and balances 

extrinsic or intrinsic to prevent the continuous overexploitation typical of an ecological consumer front, a large 

proportion of human SES throughout history have consistently damaged their resource base as populations grew 

beyond environmental food producing capacity and ultimately collapsed.2 Over and over it is implied by writers 

such as Carolyn Merchant that this disconnect from nature is an attribute of Western Society and happened 

recently because of linkages to the mechanistic 17th Century Cartesian science.3 Those with a longer view, including 

Austin Duncan Brown, Fred Kirschenman and Clive Ponting attribute this maladaptation to the development of 

agriculture and hence ‘civilisation’, over the last 10,000 years, the effects of which have accelerated dramatically in 

the last century.4  

In this thesis, I propose that disconnection with nature is not a new phenomenon as viewing ourselves as 

separate entities to nature probably becomes implicit when maladaptively invading new territories and it is not 

until successful adaptation and co-evolution (which is not a given outcome) takes place that perceptions of 

ourselves as an entity within an overarching nature becomes established. When people first colonized Australia 

more than 50,000 years BP they had no connections or integration with the native ecosystems so exploited and 

consumed them at a level that led to extinction of animal/plant ecosystem engineers and keystone species, and 

initiated ecosystem collapse in Pleistocene Australia.5 These first peoples eventually established new resilient SES 

such as those existing in the Esperance bioregion before colonial invasion, and sustainably managed and interacted 

with many ecosystems including grasslands, woodlands, wetlands and forests. The second wave of invading human 

colonists around 154 years ago, attracted to the grasslands for their sheep, actively and aggressively replaced 

                                                
1 P. Wohlleben. The Hidden Life of Trees: what they feel, how they communicate. Black Inc., Melbourne, Victoria, 2015, 113.  
2 J. Diamond. Collapse: How Societies Choose to Fail or Succeed. Penguin Group, Australia, 2005; T. Flannery. The Future Eaters: 
an ecological history of Australasian lands and people.  Reed Books, Sydney, NSW, 1994. 
3 C. Merchant, Reinventing Eden: The Fate of Nature in Western Culture.  Routledge, New York, USA, 2003; C. Muir. The Broken 
Promise of Agricultural Progress: an environmental history. Routledge, London and New York, 2014. A. Duncan Brown. Feed or 
Feedback. International Books, Utrecht, Netherlands, 2003 
4 Duncan Brown, 2003; F. Kirschenman. Cultivating an Ecological Conscience: essays from a farmer philosopher. University Press 
Kentucky, Kentucky, USA, 2010; C. Ponting. A new green history of the world: the environment and the collapse of great 
civilizations. Random House, New York, USA, 2007. 
5 G.H. Miller, M.L. Fogel, et.al. ‘Ecosystem Collapse in Pleistocene Australia and the Human Role in Megafaunal Extinction’. 
Science 309, 2005, 287-. 
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Aboriginal SES with their own and in doing so triggered local ecological collapses and regime shifts.  The most 

recent consuming manifestations are industrial forms of agriculture practiced at an enormous scale, which I have 

concluded are maladapted and (in the long view)probably temporary agro-systems only being sustained by using 

vast  amounts of imported energy, nutrients and petrochemical derived products. The growing ecological impacts 

such as salinity, acidification and dependence on a raft of globalized external inputs and market out puts, really are 

consuming the future of the Esperance bioregion food systems. Exploitation is now so globalised in scale that SES 

that may have collapsed in the past and so relieved their environmental impacts and maybe even learnt from their 

mistakes, can continue along the same maladaptive path, because they are depending on Catton’s ‘ghosts’.6 The 

‘ghost’ SES are degraded by this usage without responsibility and then discarded as the users simply move on to 

new ‘ghosts.’ Eventually though, the ghosts will disappear as they have already done for Nauru and Christmas 

Island phosphate.  

Duncan Brown has proposed that the development of modern agriculture ‘brought about a series of 

ecological changes so profound and so extensive as to [now] place in question the survival of our own species,’ as 

the human population explodes and over 75 percent of the planets ecosystems are undergoing negative regime 

shifts.7 Yet Pretty, Altieri, Bayliss-Smith and others remind us that not all agricultural systems developed in the 

same way: as were Aboriginal SES, many traditional agro-ecological systems were deeply integrated and co-

evolved with the surrounding natural environment and had persisted for very long time periods.8 Saifi and Drake 

assert that in the past the agro-ecology of traditional SES provided food for more than a billion people without 

causing the local and remote ecological damage associated with industrialized agroecosystems, and without using 

fossil fuel.9 I have shown how the Aboriginal peoples of the Esperance bioregion at the time of colonisation were a 

model for this kind of food production, with the invading pastoralists and first settlers achieving some aspects of it.   

The last human invasion of the Esperance bioregion by Europeans is a smaller scale example of what 

happened across Australia at large.  Europeans were entering a new land that seemed to them to have resources 

so vast that they were inexhaustible and a landscape conveniently belonging to no-one under their laws. Initially 

they ate and used local natural resources but were on a pathway to deliberately replace as much as possible of 

local nature with the reductive low biodiversity cultural food systems imported from their homelands.  The brief 

period of pastoral occupation in the Esperance bioregion demonstrated that transhumance had elements of long 

term resilience and sustainability, as did the later mostly self-sufficient brief period of farming on fertile mosaic 

patches in the Esperance bioregion. The rapidity of change and reorganisation to the industrial food pathway 

                                                
6Catton, W.R.  ‘Depending on Ghosts.’ Humboldt Journal of Social Relations 2, no.1, 1974, pp. 45-49.  Catton describes how 
importing food from elsewhere allows a society to grow beyond its intrinsic carrying capacity; Pretty, J.  Agri-culture –
Reconnecting People, Land and Nature. Earthscan, London, UK, 2002. Pretty describes how food is grown in third world 
countries and exported to Europe, USA and other nations at the expense of local people and environments.  
7 Duncan Brown, 2003, 18.  
8 Pretty, 2002; M.A. Altieri. Agroecology: The science of sustainable agriculture. Westview Press, Boulder, Colorado, USA, 1995; 
T.P. Bayliss-Smith. The Ecology of Agricultural Systems. Cambridge University Press, Cambridge, UK,1982 
9 B. Saifi and L. Drake. ‘A coevolutionary model for promoting agricultural sustainability.’ Ecological Economics 65, no. 1, 2008, 
24-34. 
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meant that the dominant modern systems lost any colonial learning and knowledge of how to produce food in this 

bioregion without relying heavily on external inputs such phosphate fertiliser, lime and trace minerals.  There is 

minimal co-evolution within a landscape context as only the European type of food producing paradigm is 

considered worthwhile. The vast investments of physical, cultural and economic infrastructure that support this 

type of food system severely inhibits incentives to try new forms of food producing landuse such as the long-term 

regenerative, adaptive and biodiverse agriculture that Charles Massey proposes.10  

Modern agricultural systems are embedded within and driven by economic systems trapped in a 

paradigm of continuous growth and rising profits as the desirable economic state. Earth’s resources are treated as 

capital that exists for humanity to turn into commodities with their price seen as the cost of commodification and 

marketing. There is insufficient general recognition that these resources are finite, or of environmental and social 

production externalities such as expansion of salinity and loss of biodiversity in country such as the Esperance 

bioregion, and the damage they can do to local communities. The long term sustainability and resilience of food, 

culture and nature is being compromised by the need for short term profitably. The rights of other lifeforms to 

have places to live, eat and breed other than in the begrudged margins of reserve lands is largely unacknowledged. 

Land capability is not necessarily seen as important when technologies have so far allowed the re-engineering of 

landscapes so that European derived agricultural land use systems can dominate. This paradigm will persist for as 

long as new technological solutions can be found to continue along this path and inputs from Catton’s ‘ghosts’ are 

not exhausted or social/cultural and environmental thresholds are not reached to cause a collapse.11   

 

Uncertain Futures 

Are there possible solutions to being trapped in this continuing cycle that rolls towards a forbidding future? The 

ability to adapt to local and global climatic change and the other threats to food production such as expanding 

salinity, acidification, peak phosphate and oil, will depend upon the flexibility of the community at large as well as 

individual farmer flexibility and willingness to change the ecology of production systems to more closely mimic 

those of nature. While technological developments continue to supply solutions to problems caused by 

intensification, Catton maintains that the technologies of industrialisation are dangerously reducing the carrying 

capacity of the Earth, because they have created a belief that ‘all limits can be transcended’ to satisfy ‘expanding 

resource appetites’ supporting ever higher standards of living.12  

                                                
10 S.J. Gould Wonderful life: the Burgess Shale and the nature of history. WW Norton & Company, New York City, USA, 1990. 
This reflects that an adaptation may not be the best or most efficient, but once established is difficult to change because of all 
the other linkages that develop; C. Massey. Call of the Reed Warbler: A New Agriculture – A New Earth. Penguin, Melbourne, 
Victoria, 2017.  
11 H. Jones ‘An Economic snapshot of the Esperance Region.’ In P. Burgess and M. Seymour. Editors. Agriculture Western 
Australia Esperance Manual. Agriculture WA, Esperance, WA, 2000, 11-13.  
12 W.R. Catton. Humanity’s Future Imperiled by Cultural Lags. d.u., 6. ‘A principal function of technology for the first two million 
years of human existence was to enlarge Earth’s human carrying capacity. In recent decades, though, mainstream technological 
changes have had the opposite effect.’  
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Before fundamental adaptive change in food production can occur, cultural and neoliberal productivist 

economic aspects of farming in modern SES must change.13 For instance, there has been resurgence in interest in 

smaller diversified farming systems and direct marketing to consumers through farmers’ markets as a means of 

retaining economic returns to farmers and consequent social and ecological benefits within communities.14 Drivers 

include the growth of social movements such as the Slow Food Movement. Originating in Italy, in opposition to the 

degradation of culture and environment exemplified by industrialised ‘fast foods,’ it aims to raise awareness in 

consumers of wholesome local food produced by relatively sustainable methods.15  

Though the Federal Government has attempted a ‘National Food Plan for Australia’, it concentrates on 

food manufacturing, distribution and consumers rather than the fundamentals of farming production systems. It 

barely mentions the long-term impacts of the various regime thresholds that threaten the farming systems that 

produce the food.16 In 2013 DAFWA produced a report on sustainable resource use in agriculture that seriously 

underemphasized the wide reaching social and environmental ramifications of a failure to act on their 

recommendations. And even this report is underpinned by the continuation of business as usual with the belief 

that with mitigating management of the environmental resources upon which agriculture depends, increased 

production is achievable without significant impacts or need for change. It fails to clearly acknowledge that regime 

shifts are already in progress, such as the landscape-scale movement of groundwater hydrology in the Esperance 

bioregion into a new state, and the ominously spreading salinity that comes with this.17  

In Chapter 9, I identified obstacles that are preventing farmers from adopting new paradigms that will 

allow our food systems to adapt with diversified and alternative practices. These include: the lack of policy in long 

term planning about food production and what future agriculture and landscapes in Australia should look like; the 

supply chain and marketing conditions imposed by the retail duopoly and other buyers which are embedded 

within the broader economic and political context; the emphasis within agricultural research on increasing 

monoculture production for export, rather than diversifying agroecological production; and the refusal by 

politicians and society at large to pay farmers to maintain ecosystem services in the landscape.18 Without long 

term transformation of the capitalist economic system to acknowledge that endless growth is an oxymoron and 

that climate change as well as the numerous other threats outlined above are a result, the ability of individual 

farmers to adapt will be severely compromised and regime shifts into new less desirable states are assured.19  

                                                
13  C. Kremen, et.al. 2012. Diversified farming systems: an agroecological, systems-based alternative to modern industrial 
agriculture. Ecology and Society 17, no. 4, 2012, 44- 
14 S. J. Fielke and D.K. Bardsley.  ‘South Australian farmers’ markets: tools for enhancing the multifunctionality of Australian 
agriculture.’ GeoJournal 78, 2013,759-776. 
15 S. Schneider. ‘Good, clean, fair: The rhetoric of the slow food movement.’ College English 70, no. 4, 2008, 384-402. 
16 Australian Government. ‘Towards a National Food Plan for Australia: A summary of the green paper.’ d. u. Contains large 
amounts of dated data and stale contact details. 
17  Department of Agriculture and Food. Report Card on Sustainable Natural Resource use in Agriculture. Department of 
Agriculture and Food, South Perth, WA, 2013. 
18 Kremen et.al., 2012, 44.  
19 J. Shepherd. ‘Global Food Insecurity: rethinking agricultural and rural development paradigm and policy.’ In M. Behnassi, S. 
Draggan and S. Yaya. Editors. The Self-reliant Country: Sustainable Agricultural Policy for Australia.  Springer, Netherlands, 2011, 
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Unlike food production within Aboriginal SES in which almost everyone had a role to play in future planning for 

food production and were taught from an early age how important it was, in modern industrialised societies such 

as the Esperance bioregion and Australia generally, food production is very low on the educational, social and 

political agenda. I have found no obvious socio-ecological research to dispute what seems to be a default belief 

that this will always be a land of food plenty able to feed itself as well as or better than other places in the world.   

To ignore information and outcomes from the past is perilous. The understandings and visions of the past 

given by environmental histories of food production should be acknowledged as critical to our future.  Insights  

from my Chapter 3 about the past consumer front behaviour that led to ecosystem collapse in Pleistocene 

Australia, and the Chapter 4 discussion of how new systems were eventually developed to become sustainable and 

resilient, provide valuable information for reflection in planning for long-term futures. Models provided by the 

landscape wide biodiverse mosaic systems of food production with multiple varieties of plant and animal food 

resources, with animals the primary harvesters of plants—the feature of Aboriginal SES—could offer solutions at 

the landscape scale. Aboriginal cultural beliefs provide evidence of a recognition that ‘natures needs’ must come 

first and long term plenty for all was only possible with deliberate human population control strategies that 

enhanced flourishing resilient animal/plant landscapes, as part of various cultural strategies to mostly counteract 

the human ability to over-extract from ecosystems.20 This supports a paradigm that they type of SES in which a 

culture is embedded could also be an indicator of sustainability. The modern allegiance to human population 

growth as a vital part of the growth economy that needs the consumption of more and more ‘stuff’ by an ever-

growing population, is so firmly established that proposals  to impose population and growth limits are viewed as 

against human rights and heretical.21 They reflect an inherently unstable and unsustainable cultural approach to 

living.   

To have some control over an increasingly likely release and re-organisation of industrial agricultural SES, 

may require dramatic and fundamental cultural changes not just locally but globally, down to the level of revisiting 

which plants and animals will better achieve mimicry of a local nature now that the originals are largely gone. It 

may mean that in the Esperance bioregion, some areas are returned to nature completely or become very long-

term low or different food resource systems but with the premise of plants that have significant ground water use. 

Such a landscape which consists of intensive natural resource mosaics, interspersed with less intensive systems, 

could allow a shift to adaptive food production. For instance, animals that are presently derided as ‘ferals’ and/or 

‘pests’, camels, goats, horses, donkeys, red and grey kangaroos, euros and various birds, reptiles, invertebrates, 

                                                
149. Shepherd has re-examined the basis of agricultural systems and policy in Australia concluding that “Insufficient consideration 
is given to the unpaid environment, social, community and human-health costs resulting from Industrial scale agriculture.”; T. 
Gitau, et.al., 2009. This failing is not confined to Australia, as Kenya has undergone a change from relatively closed loop traditional 
systems to export based systems using bought in fertiliser. 
20  D.B. Rose. Nourishing Terrains: Australian Aboriginal Views of Landscape and Wilderness. Australian Heritage Commission, 
Canberra, ACT, 1996. Aboriginal views of landscape are as an integrated source of food production. 
21 D.J. Penn. ‘The Evolutionary Roots of Our Environmental Problems: Toward a Darwinian Ecology.’ The Quarterly Review of 

Biology 78, no. 3, 2003.  
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smaller marsupials and rabbits with their intrinsic adaptations to lower nutrient levels than cattle and sheep, may 

be more sustainable new sources of meat, milk and fibre.22 Grazing would be based on drought and heat resistant 

perennial pastures receiving minimal phosphorus because it will be too expensive. If cropping is to continue, native 

or bio-engineered perennial tree legumes such as Acacia sp. and grain grasses such as weeping grass (Microlaena 

stipoides) a high-protein relative to rice, that uses water year-round, could prevent and reverse the salinity 

spectre.23 Systems that reflect mosaic patches of tree and shrub crops, such as rotational woodlots, wattles, nut 

species, quandongs, sandalwood and olives can be slow to bring returns but last for centuries. The question of how 

to make a return off the land whilst in the tree phase with present short term economic outlooks, requires much 

further research.  The use of trees with their ability to extract deep nutrients and return them to the soil surface, 

dramatically increase ground water use and enhance carbon sequestration, requires acceptance of them as an 

essential part of farming systems and not just a hindrance. Flannery described this in New Guinea where Casuarina 

sp. are used in woodlot/horticulture rotations. Similar forest/ pasture/horticulture systems have been practided 

for centuries in French and African agro-systems and still are, as outlined by Eric Toensmeier.24 The factors 

preventing adoption of such integrated systems are both cultural— accepting that present industrialised systems 

are not automatically superior to proven past systems; that such new (but ancient) foods are  culturally perfectly 

edible; that unlimited population growth is not necessary and is in fact dangerous to the lasting wellbeing of both 

humans and non-humans; and a rethinking of economic paradigms.   

Jared Diamond has proposed that we can choose ‘to fail’ by maintaining our core values that may have 

worked in the past, as did the Norse in Greenland whose culture supported by European agro-systems worked for 

hundreds of years but wouldn’t adapt when climate changed so that within a few years they had died out; or 

choose ‘to survive’ by making fundamental adaptive changes to our core values, as did the people of Tikopia who 

chose to deliberately control their population and removed pigs from their island (and culture) to prevent over-

exploitation of resources.25  The Aboriginal SES discussed also reflected the ability to choose to survive, for they 

moved from an early extractivist resource use culture to a culture of co-evolved systems of resource use. The 

above alternative pathways are suggestions that could give modern human systems a way to adapt to the current 

threats that will challenge the continuation of local agro-systems. They will require the knowledge and cultural and 

economic flexibility to use agroecological systems designed and managed within the principles and concepts of 

ecology. Ideally matter and energy are retained and returned to the agroecological systems with food production 

                                                
22 Horses and kangaroos are adapted to not needing the same levels of trace elements as cattle and sheep. 
23 L. W. Bell, et.al. ‘The potential of herbaceous native Australian legumes as grain crops: a review.’ Renewable Agriculture and 
Food Systems 26, no.1, August 2010, 72–91. The authors have reviewed many native species of perennial legumes and found 
some with exciting potential; G. O’Neill.  ‘Forgotten Treasures.’ Ecos 135, Feb.-March 2007, 8-11. Ian Chivers, funded by the 
Grain Foods CRC, is developing cultivars for different conditions of native perennial grasses such as Microlaena stipoides for 
grain production. This relative to rice has protein levels of 22 percent compared to the best wheats at 12-14 percent. 
24 T. Flannery. Throwim Away Leg: an Adventure. The Text Publishing Company, Melbourne, Victoria, 1999; E. Toensmeier. The 
carbon farming solution: A global toolkit of perennial crops and regenerative agriculture practices for climate change mitigation 
and food security. Chelsea Green Publishing, New York, USA, 2016.  
25  Diamond, 1994, 275, 290-293.   
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primarily based on a diverse array of perennial plants; recapture of exported nutrients by returning all organic 

waste from cities to farms; retaining and promoting biodiversity so that species interactions can be the primary 

method for pest and disease control; and recognition of the need for nature to exist within agriculture, along with 

habitat stewardship to promote beneficial synergies and ecosystem services between farmlands and non-farmed 

lands.26 Since agriculture is not isolated from our social systems, adaptability in agriculture must also be matched 

by adaptability in society at large before sustainability and resilience can be achievable. Unless it is realised that 

the fundamentals of life require looking after the environment as the primary concern, the beliefs and bases of 

present extractive and endless growth based economic systems mean that it is unlikely that the resources needed 

for food production can last when combined with further population and resource consumption initiated  factors, 

such as running out of good water and local and global climate change. 

The maladaptive pathways taken since colonial invasion of the Esperance bioregion are generally looked 

back upon with pride as settlers battling against the odds to subdue and consume local nature, which was never 

seen as Eden. Measured with short term criteria, there are many examples of how successful this approach was, 

and the industrialised agro-systems last developed are tacit pinnacles of human endeavour if the external costs 

they continue to incur are not counted. This type of agriculture is part of a SES that has committed people of the 

Esperance bioregion and Australia to living beyond their means, exceeding a sustainable carrying capacity.27 In the 

final analysis, the promotion of healthy viable Earth systems with people requires the diversity of nature as part of 

food systems at the local level as well as worldwide. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
26 Kirschenman, 2010, 111-117. 
27 Catton, 1974, 45.  



245 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendices 1-  VII



238 
 

Appendix I: Biogeographic Regionalisation of Australia (the Esperance Bioregion comprises the Esperance Sandplain (ESP) and 
Mallee to the north (MAL)).1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
1 Adapted from - Department of Sustainability, Environment, Water, Population and Communities. Interim Biogeographic Regionalisation for 
Australia, Version 7. Australian Government, 2012 
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Appendix I.(i): Esperance Mallee and Esperance Plains Maps.1 

 
 
Mallee, also known as Roe Botanical District, is a 

biogeographic region in southern Western Australia. 

Located between the Esperance Plains, Avon Wheatbelt and 

Coolgardie regions, it has a low, gently undulating 

topography, a semi-arid Mediterranean climate, and extensive 

Eucalyptus mallee vegetation. About half of the region has been 

cleared for intensive agriculture. Recognised as a region 

under the Interim Biogeographic Regionalisation for 

Australia (IBRA), it was first defined by John Stanley Beard in 

1980.2 

 
 
 

Esperance Plains, also known as Eyre Botanical District, is a 

biogeographic region in southern Western Australia on 

the south coast between the Avon Wheatbelt and Hampton 

regions, and bordered to the north by the Mallee region. It is 

a plain punctuated by granite and quartz outcrops and 

ranges, with a semi-arid Mediterranean climate and 

vegetation consisting mostly of mallee-heath and Proteaceous 

scrub. About half of the region has been cleared for intensive 

agriculture. Recognised as a bioregion under the Interim 

Biogeographic Regionalisation for Australia (IBRA), it was first 

defined by John Stanley Beard in 1980. 

 
 
 
 
 
 
 
 
 

                                                
1 Adapted from - Department of Sustainability, Environment, Water, Population and Communities. Interim Biogeographic Regionalisation for 
Australia, Version 7. Australian Government, 2012. 
2 Beard, J. S. Plant Life of Western Australia.  Kangaroo Press Pty. Ltd., Roseville, NSW, 1990. 
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Appendix II: Rainfall Isohyets for the Esperance Bioregion.3 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                                

3  Adapted from   T.D. Overheu, et.al. ‘Esperance land resource survey.’ Report 8, Department of Agriculture and Food, South Perth, Western 
Australia. 1993, 8. 
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Appendix III: Seasonal Calendars of Nyungar and Ngadju Peoples of the Esperance Bioregion. 
 
Nyungar.4  
The seasons are:  
Djeran, April-May- winds begin to swing around to the west with the onset of the cooler weather;  
Makura, June-July coldest and the wettest time of the year with plenty of rain and strong westerly and southerly gales. The 
whales come to the coast;  
Djilba, August-September, starting to warm up with the bush supermarket being opened, winds swing back to the south east;  
Kambarang, October – November, rain decreases, and coastal bush foods start to ripen. The whales now leave or have left; 
Birak, December – January winds start to warm up, many coastal bush foods now ready to eat;  
Bunuru, February – March, winds are now much warmer coming from the east and the north. 
 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
 
Ngadju.5   
The Ngadju describe two major seasons and four sub-seasons: 
Ngarnngi -   the Hot Time (also spelled as Ngurrngi by some participants). It takes more 
than half the solar year, making it slightly longer than Kaluru, and is further divided 
into: 
– Ngawu season, followed by 
 
– Nganji season. 
 
Ngawu is the time the weather warms up and the rain drops off. The winds start up again in October and knock the weak fruit off 
the trees.  
This period is “about September” and reflects the time when many plants, such as the wild hibiscus (Alogyne hakeifolia ) are 
flowering, birds and lizards are laying eggs and mammals are giving birth. The season ends “about October” when the tumpari 
(quandong) begin to ripen, eggs have hatched, and young mammals have all been born. This is a time with plenty to eat – eggs, 
bobtail lizards often with unhatched eggs inside –a delicious find! However, restraint was required e.g. only take half the eggs in 
a mallee fowl nest, leave the rest to hatch. 
 
Nganji  is hot and dry. People eat lots of bush fruit and maybe go to the coast for big meetings and marine foods. Marlu 
(kangaroos) start eating dry grass and fatten up.  
This period is approximately equivalent to from November to March. The first indicator is the flowering of the Christmas tree, 
kunhapiti (Christmas tree, Grevillea nematophylla) which has big white, cream or pink flowers. Another early indicator is the 
arrival of the biting March flies.  Rock holes start to dry up but there are flowers, seeds and ripe fruit available e.g. tumpari 
(quandong), sandalwood, granite rock pigface, ngura (wild grapes), kutarla (yams) and booya beans (Rhyncharrhena linearis). 
On the coast salmon and herring are running. Pikurta (Euro’ kangaroo, Macropus robustus) is fat and good to eat now and at all 
times of year. The kipara (Bush turkeys also known as the Australian bustard, Ardeotis australis) come down when seeds are dry 
or when smoked out of the scrub by bushfires (it comes to look for insects). Echidnas (Tachyglossus aculeatus acanthion) can be 
eaten around this time too, as they have no babies in their pouches. Bats are active and can be caught by lighting tall sticks with 
fire and holding them up in the air at night. The attracted bats burn their wings and fall to the ground.  
An important management practise that would ensure future food abundance was burning off. This was best conducted at the 
end of Nganji (around March) and the beginning of cold time Kupilya ngarrin, when the animals are not breeding and just before 
the rains will come. 
 
 Kaluru, the Cold Time, (about April to August) is typically less than half the solar year. It starts when reptiles dig burrows and go 
to sleep in them; male emus get fat and white scale appears on gum trees. It also contains two seasons: 
 
– Kupilya ngarrin season, (about April to June) followed by 
 
– Karrlkunja season (about June to July). 
Kupilya ngarrin season is typically cold and rainy, a good time for mushrooms. Often it is hard to beat the dingoes and emus to 
them. 

                                                
4 ‘Doc’ Williams in: S. Hopper. Yorlinning. In press -UWA Press, 2015. 
5 M. O’Connor and S. Prober. A Calendar of Gnadju Seasonal Knowledge – report 1.2 to the Gnadju People. CSIRO, 2010, p.26 
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Meeting and trading is held during the part called ngurpany (dingo pup - Canis lupus dingo) time; the Seven Sisters are in the 
north-west sky just after sundown which indicates that female jula (emus) will start egg laying. Grey kangaroos, kulpirr 
(Macropus fuliginosus) get fat from eating all the new grass. This season ends when the reptiles start to wake up. 
The second season in cold time is Karrlkunja  season, it is cold and rainy but starting to warm up.  It starts when the mallee fowl, 
warntu (Leipoa ocellata), begin to call early in the morning. It is the time when birds and animals are getting together, mating 
and nest building. Many moths hatch at this time and are a delicious food roasted on the fire. This is also a good time to clean 
out rock water holes (gnamma holes) and renew sticks that allow lizards and birds to escape from them if they fall in. 
This season ends when walatuttut (possibly Cracticus nigrogularis, the pied butcher bird) starts calling out.  

 

 
 

These Indigenous calendars overlap to some degree in terms of food availability. However, the Nyungar and Gnadju calendars 
are only marginally equivalent to European interpretations of seasons. As O’Connor and Prober reflect –they are an annual cycle 
of events in the biophysical landscape and their implications for Ngadju people. Therefore, seasons and times described are 
generally in terms of a number of environmental indicators related to food availability. Interestingly, the calendars can be seen 
as a natural history record of the abilities of animals and plants to detect seasonal changes and sometimes weather events, 
using cues that are still poorly understood by science.  

 These calendars also take into account flexibility in seasonal conditions over greater climatic cycles than one year. For 
example -  

If pelicans (Pelecanus conspicillatus) arrive in Norseman and other places, they herald 
Drought -breaking rains. The swans (Cygnus atratus) and grey crane (probably whitefaced 
herons, Egretta novaehollandiae) can come as well. The wet cycle lasts about seven 
years. Then there may be seven years of dry. Some of the frogs can stay underground 
for seven years and can be dug up for water in dry times. They come out with the 
drought- breaking rains too. 

 
There are also within season indicators of weather events that have been noted by the long term observations of the Indigenous 
peoples. These include such events as –termites and ants start flying before rain; at any time of year, jimparlu the Squeaker bird 
(Grey Currawong, Strepera versicolor) sings when a big rain and wind are coming (this bird is good eating too!); a big circle 
around the moon indicates rain and cold temperatures – noted by local farmers as well in present times.  
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Appendix IV:  Some Important Plant Foods Still Present in the Esperance Bioregion.6 

 
Scientific 
name 

 
Common 
name 

 
Habitat  

Type of food, staple (St) or snack(Sn) and possible 
ecosystem management 

Probable 
Staples 

   

Typha 
orientalis 

Bulrush or 
flag rush. 

Slow streams and 
swamps some 
slightly saline 

(St) Starch from the underground stems; young 
green flower stalk. Regular burning  

Triglochin 
species 

Ribbon weed Freshwater 
swamps, creeks 
and winter creeks, 
hollows and ditches 

Starchy tubers on the tips of roots –so widespread 
likely to have been important food in Esperance 
bioregion. Prevent overexploitation; possible 
transference to seasonal pools. 

Marsilea 
drummondii 

Nardoo  Inland swamps, 
transient water 
bodies in mallee 

Starchy sporocarps. Widespread in Mallee in 
transient wet areas around rocky outcrops; built 
weirs/dams to maintain wet areas for longer. 

Carpobrotus 
virescens  

Pigface  Beaches and 
sandplain areas; 
rocky outcrops 

Strawberry/fig tasting fruit; starchy edible leaves; 
prevent overexploitation and fire would create 
bare areas for it to grow. 

Pteridium 
esculentum 

Bracken fern Loamy soils in 
wetter 
microclimates such 
as Hillsprings in 
Cape Arid; not 
widespread in 
Esperance 
bioregion. 

Starchy rhizomes; fire promotes regrowth 

Orchidaceae 
species (many) 

Ground 
orchids 

Sandplain heath 
soils; rocky granite 
outcrops; salt lake 
margins 

All produce starchy tubers; require fire to 
regenerate on bare soils. 

Tetraginia 
implexicoma 

Bower 
spinach 

Thick mats on bare 
sand behind 
beaches and cliffs 
and climbs beach 
trees and shrubs 

Succulent spinach like leaves and juicy reddish 
fruits. 

Apium 
prostratum 

Sea celery Swampy areas and 
along creeks; beach 
dunes 

Leaves and stems are eaten raw as salad. 

Santalum 
acuminatum 
 
 

Quandong 
(wolgol; 
Doom Burie) 

Throughout mallee 
and parts of 
sandplain 

Fruits and oily nuts; require passing through emus 
for best germination- small mammals bury seed; 
humans bury seed and were reported to leave fruit 
for emus, as it is an important food for them. 

Thysanotus 
patersonii; T. 
Mangliesianus 
 

Twining 
fringe lily 

Mallee, sandplain 
and woodlands 

Tubers eaten. Vine stems eaten by rolling in a ball, 
baking in ash, grinding to a powder and mixing 
with eucalypt gum.   

Billaridiera 
lehmanniana 

Apple berry 
ngadjun  

Mallee, woodlands 
and sandplain 

Delicious small fruit eaten raw when ripe or 
roasted unripe fruit 

    

                                                
6 Developed from following sources: Personal observations; T. Low.  Wild Food Plants of Australia. Harper Collins Publishers, 1991; B. Gott. 
Ecology of Root Use by the Aborigines of Southern Australia. Archaeology in Oceania, 17, 1, Plants and People, April 1982,59-67; M. Hoggart, 
farmer and botanist, interviewed by Nicole Chalmer, Condingup 10/11/2014, 15/08/2016. 
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Enchylaena 
tomentosa 

Ruby 
saltbush  

Edges of salt 
creeks, pans and 
salt lakes.  

Grape like small salty sweet bright red berries 

Banksia 
speciosa 

Hakea sp. 

 

Proteaceous 
plants such 
as banksias, 
hakeas. 
 
 
 
 

Sandplain and deep 
sands 

Flower nectar; large seeds – important as cockatoo 
food and cockatoos important Aboriginal food; 
Require periodic fire for regeneration from seed. 
Nectar used as a drink and soaked in water for a 
mildly alcoholic drink. 

Lambertia 
inermis var. 
drummondii  - 
with yellow 
flowers; 
Lambertia 
inermis R.Br. 
var. inermis - 
with orange-
red flowers 

Chittick 
(chittick –
Nyungar 
word) 

Sandplain where 
water is close to 
the surface 

Produces copious nectar at the base of flowers 
September to January; periodic fire regenerates in 
groves. 

Exocarpus 
sparteus 

Native 
cherry- 
Broom 
Ballart, 
(Djiyag, 
chuck) 

Widespread –
sandplain and 
mallee particularly 
calcareous soils 

Red ripe fruit eaten December to January–
especially after falling from tree. Related to 
sandalwood and quandong. 

Xanthorrhoea 
platyphylla 

Grasstrees 
(most useful 
of plants) 

Sandplain sandy 
soils and stony 
ridges over granite 
or gravel in coastal 
and inland heaths. 

Edible leaf shoots, pith, flower nectar, nectar in 
water for a drink that could be slightly alcoholic 
and dead trunks habitats for edible grubs and resin 
for glue; require fire for flowering and 
regeneration. Dried flower stalks make firesticks 
and spear handles. 

 Macrozamia 
dyeri  

Macrozamias Groves (some 
planted?) around 
granite outcrops 
and in deeper 
sands –Sandplain 
only. 

The oil rich (40%) red fruit outer coating 
(Sarcotesta which is reported to taste like olives) is 
eaten after the toxin Macrozamin  is removed by 
soaking in water then fermentation underground 
for an extended period of 8-12 weeks. Requires 
firing for flowering and fruit production and occurs 
in groves so possibly orchard like management.  

Acacia sp. Wattle  Sandplain 
especially and 
mallee  

Seeds ground to high protein flour; many produce 
copious edible pale gum. Require periodic fire for 
regeneration and seed germination; provide 
habitat for some types of bardi grubs – food for 
people and cockatoos. 

Solanum 
species 

Bush 
tomatoes 

Mallee, woodlands. Pale yellow purple, brown or green tinted fruit. 
Often eaten dried. Need fire and rain for 
regeneration especially on disturbed areas. 

Microseris 
species 
 
Platysace 
deflexa 

Yams 
(unknown 
species? 
Murrnong?; 
Youlck?) 

Frequent referral to 
eating yams in 
mallee and 
woodlands by Tom 
Dimer 

Tubers containing starchy carbohydrate; requires 
soil disturbance through digging and replanting of 
bits of tubers to regenerate. 

Nitraria 
billardiere 

Nitre Bush  Coastal dunes and 
sand plain 

Produces copious delicious red fruit with a salty 
grape flavour. Attracts emus and many birds. 
 

Marsdenia 
australis  

Silky pear, 
native 
potato 

Mallee and 
woodlands 

Twining creeper produces pods that roasted when 
young taste like zucchini or squash. Ten times more 
thiamine than any cultivated plant. 
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Panicum 
species 

Native 
grasses – 
windmill 
grass; native 
millet 

Mallee, woodlands 
and better clayey 
sandplain soils 

Grass seed gathered and ground into flour for 
damper; fire for regeneration; forms dense swards 
on flooded areas 

Nuytsia 
floribunda; 
Eucalypt 
species; 

Christmas 
tree (Munji)  

Sandplain and 
mallee 

Tree roots that supplied starchy food and water 

Numerous 
species 

Mushrooms 
and fungi 

Mallee and 
sandplain 

Native fungi are relatively common, and many 
were edible and reported as being eaten in EM-R. 
e.g. native truffles, puffballs, bracket fungi, 
mushrooms and underground fruiting bodies. 

Numerous 
species 

Water trees- 
Salmon 
gums; 
gimlet; 
Kurrajong; 
Christmas 
tree; Black 
morrel; 
Giant mallee 

Mallee and woodlands –trees that were trained into water holding 
containers; trees whose roots could be dug up for water. 
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Appendix V: Showing Dalyup Special Subdivision.7 
Scale 2.54 cm = 6km 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
7 N. Kleinig. ‘Image Courtesy State Records Office Western Australia.’ In Shire of Esperance Municipal Heritage Inventory, Draft Edition, 2017. 
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Appendix VI: Old map of Esperance district showing first special subdivisions sites (for horticulture and other intensive 
agriculture; larger farms subdivisions north of Esperance are also indicated.8  

Scale unknown. 
 
 

Dalyup, Myrup and Doombup special subdivisions 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
8 N. Kleinig, 2017. 

Dalyup 
Subdivision 

Myrup special 
subdivision 

Doombup 
Subdivision
n 
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Appendix VII: Showing Phosphate deposits on Christmas Island in the Recherché Archipelago.9 

 
 

 

                                                
9 Woodward, Harry P. (Harry Page) and Geological Survey of Western Australia Plan shewing phosphate deposits on Christmas Island [i.e. Daw 
Island] Recherche Archipelago Eastern Group. Geological Survey of Western Australia, Perth, W.A, 1908. 
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