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Introduction
JAMES BEATTIE
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The present issue has a breadth of perspectives and great temporal scope that reflects
the healthiness of environmental history globally. Contributors from North and
South America, Oceania and Europe cover thousands of years of history, and topics
as diverse as ornithology and conservation, humans and woodlands, agribusiness
and the Anthropocene, colonial environmental change and conservation, and
marine snails and humans.
International Review of Environmental History has a truly global reach. As of
mid‑2021, the journal had nearly registered 78,000 downloads. The journal is now
listed—or will soon be—on the following databases:
•
•
•
•
•
•
•

Directory of Open Access Journals
ProQuest
Informit
Scopus
EBSCO
National edeposit (accessed through Trove)
ANU Open Research digital repository

Before introducing our present issue, I would like to welcome two new members
to our editorial board, Professor Eric Ross from Al Akhawayn University, Ifrane,
Morocco, and Dr Rosie Ibbotson from the University of Canterbury, Christchurch,
New Zealand.
In the opening article, ‘What have limpets ever done for us? On the past and
present provisioning and cultural services of limpets’, Louise B. Firth provides
a reassessment of this ubiquitous but under-appreciated gastropod. Far from simply
being a famine food, Firth demonstrates that everyone from early hominids and
Homo sapiens to indigenous subsistence gatherers and more recent middle-class
consumers of ‘wild foods’ have appreciated limpets gastronomically. She also
examines the role of limpets in religious ceremonies, medicine and ecosystem
services and what she terms ecosystem disservices.
1
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The second article, ‘Fatal fashions and caring actions: Florence Augusta Merriam
Bailey and the rise of avian conservation’, explores our complex and contradictory
relationship with consumption and environment. Wieteke A. Holthuijzen writes
about North American ornithologist Florence Augusta Merriam Bailey. Bailey’s
text, Birds through an Opera Glass (1889), Holthuijzen shows, marked a change in
attitudes towards bird conservation in the west. For Holthuijzen, Bailey’s accessible
text, combining scientific with ecological and emotional arguments, helped to
popularise conservation in the early twentieth century.
From the sea and air, we move to the soil, with the ‘Genealogy of the Soyacene:
The tropical bonanza of soya bean farming during the Great Acceleration’.
Claiton Marcio da Silva and Claudio de Majo’s contribution to global environmental
history considers the introduction and expansion of a grain from Asia into
subtropical South America. From the 1960s, as the authors observe, the widespread
introduction of the soya bean has imposed ‘different agricultural management
and territorial control regimes upon rural communities … ultimately modifying
entire ecological bioregions’. While the grain’s expansion comes at considerable
environmental and social cost, it has equally provided a transformation in global
nutrition. Its ambiguous legacies, de Silva and de Majo observe, place this grain
firmly within the Anthropocene.
In ‘Fashioning a future Part II: Romanticism and conservation in the European
colonisation of Otago, 1840–60’, I conclude a two-part article on the environmental
history of this region. This article demonstrates that, despite ushering in profound
environmental changes, ‘Otago settlers were neither indifferent to the environment
around them, nor to the effects of their own actions on it’. While settlers used
aesthetic conventions to ‘read’—and rank—the different environments of Otago,
authorities and some settlers urgently attempted to conserve remaining forests. A host
of different conservation schemes demonstrates very different conceptualisations of
the ecologies and needs of settlers. The article also considers urban conflict over the
preservation and use of the Town Belt in Dunedin, designed as a recreational reserve
and lung for the nascent town.
The next article, ‘The oldest new woodland on earth: Recognising, mapping,
naming and narrating the Great Western Woodlands’, stays with the topic of
forests, but examines the highly biodiverse, semi-arid woodland of Australia’s inland
south-west. Alexandra Vlachos and Andrea Gaynor demonstrate the impacts of
narratives of progress and development on this region. They chart a movement away
from images of the conquest and exploitation of nature, and their marginalisation of
Indigenous groups, to ones in which NGOs and Indigenous peoples, together with
scientists and conservationists, co-operate to create new cultural and environmental
values that help to protect the woodlands.
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The final article returns us to the subject of water, but in this case (originally)
freshwater, as Daniel Rothenburg examines the environmental degradation of the
Goulburn–Murray Irrigation District in Northern Victoria. In ‘Too much water:
How salinisation transformed Australia’s ‘food bowl’, 1945–2017’, Rothenburg
challenges the traditional environmental despoliation model, by demonstrating the
manner by which rural communities, in conjunction with government departments,
developed agricultural practices able to operate in saline conditions, themselves
caused originally by unsustainable irrigation. He also considers the impact of
Australia’s 14-year ‘Millennium Drought’ from 1996 in giving the region a reprieve
from problems associated with salinisation.
Looking ahead to 2022, we have a special issue on ‘Animals and epidemics in
modern East Asia’, guest edited by Professor Fa-ti Fan. This could not be a more
apposite topic, given the reach of the current pandemic into all our lives.
Looking into the journal’s immediate future, I would like to acknowledge the
generosity of an anonymous donor for funding the copyediting of the International
Review of Environmental History from 2022 as an interim measure. The cessation of
funding from Victoria University of Wellington has meant that without this support,
the journal would not be published. Nevertheless, long-term funding sources for the
journal will have to be found. I am determined to keep the journal as open-access,
but if it becomes a choice between the journal’s continuance and its open-access
status, then I will have to choose the former. I invite correspondence or potential
long-term sponsors of the journal to contact me.

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

Acknowledgements
I am indebted to the support of so many in making this publication possible.
International Review of Environmental History is published with the support of
the Centre for Environmental History, The Australian National University, whose
director, Associate Professor Ruth Morgan, has enthusiastically backed this venture
from the outset, just as her predecessor, Professor Emeritus Tom Griffiths, did.
In 2013, Professor Bruce Clarkson, formerly director of the Environmental Research
Institute, University of Waikato, granted me the time to devote to planning and
preparing the journal by giving me teaching buy-out. The journal was initially funded
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by the University of Waikato from 2015 to 2016. From 2017 to 2020, the journal
was funded by Victoria University of Wellington. From 2022, I acknowledge the
generosity of an anonymous donor for funding the copyediting of the International
Review of Environmental History as an interim measure.
I remain grateful to the journal’s associate editors and supportive and active Editorial
Board for permitting me to test ideas and share material with them. I thank especially
the assiduous copyediting of Dr Austin Gee.
James Beattie, Dunedin, September 2021
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What have limpets ever done for us?
On the past and present provisioning
and cultural services of limpets
LOUISE B. FIRTH

School of Biological and Marine Sciences,
University of Plymouth, United Kingdom

Abstract
Limpets are one of the most abundant and familiar rocky shore organisms
globally. They are perhaps most famous for their ability to cling onto rocks,
but they are also well known for their grazing activity, which has an important
structuring function. In contrast to other molluscs, such as oysters and mussels,
which are celebrated for their gastronomic and cultural importance, little is known
about the provisioning and cultural services of the humble limpet, and they are
often referred to as ‘famine food’. Using an interdisciplinary approach, this paper
describes the importance of limpets in the diets and cultures of humans globally.
Not only were limpets often the dominant shellfish eaten by early modern humans,
but also they sustained the poor during times of famine and destitution. Today,
they are considered a delicacy in many cultures. They are popular as bait and
their shells have been used for a wide variety of uses, including tools, currency,
offerings, traditional medicine, jewellery and artworks. They have important
spiritual and religious relevance, featuring in myriad traditions, superstitions and
folklore. Whilst limpets are not exploited on a global scale, there are many regions
where populations are vulnerable to over-exploitation and possible extinction.
Appropriate management is required if we are to protect these underappreciated
animals. This comprehensive review rectifies the limpet’s reputation as ‘famine
food’ and attests to the important role that limpets played in past and present
coastal cultural heritage and food culture.

Keywords: ecosystem services, environmental history, culture, shellfish,
midden, folklore, limpet

Background and scope
My research career started with studying the ecology of limpets (Figure 1). On telling
people about my project, many reminisced about kicking them off the rocks as
children and laughed about having to get them first time or they would clamp
down. Some did not even realise that they were animals. One person even expressed
wonder about why on Earth I would spend three years working on such ‘boring
5
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animals’. In comparison to other molluscs (e.g. oysters, mussels and cowries), which
are renowned for their gastronomic, economic or aesthetic value,1 the ‘drab’ limpet
does not win any prizes, and in many regions is commonly considered ‘poor food’2
and even ‘famine food’.3 I felt that it was high time that someone ‘flew the flag’ for
limpets! Through integrating the fields of ecology, anthropology, history and social
science, in this review, I endeavour to celebrate the past and present importance of
limpet for humans globally.
This review is framed in an ecosystem services context. Ecosystem services are
considered the ‘benefits that people derive from ecosystems’ and are generally
classed into four major categories that are underpinned by the species within
ecosystems.4 Provisioning services provide food, medicinal resources and raw
materials. Regulating services are the services that ecosystems provide by acting as
regulators such as carbon sequestration, erosion and pest control. Cultural services
are usually defined as the intangible and non-material benefits ecosystems provide
and include aesthetics and inspiration, cultural heritage, spiritual and religious
values, knowledge and education, and recreation and tourism. Supporting services
includes biodiversity and processes such as soil formation, primary production and
habitat provision. Limpets are often the most abundant and familiar organisms in
coastal habitats (Figure 1). They are a group of aquatic gastropods that exhibit a
conical shell shape (patelliform) and a strong, muscular foot that sucks onto the
substratum. The three main families (Fissurellidae, Patellidae, and Acmaeidae)
all have a low, more or less symmetrically conical shell and a legendary ability to
cling to rocks (see Box 1). Other families include the air-breathing false limpets
(Siphonariidae) and slipper limpets (Calyptraeidae). They are primarily distributed
along coastlines but are also found in the deep sea (Lepetodrilidae) and freshwater
lakes and rivers (Ancylidae). This review focuses on coastal groups and typically
features true limpets (Patellidae) and keyhole limpets (Fissurellidae), but other
1
Marion Johnson, ‘The cowrie currencies of West Africa. Part I’, Journal of African History (1970): 17–49;
Loren D. Coen et al., ‘Ecosystem services related to oyster restoration’, Marine Ecology Progress Series 341 (2007):
303–7, doi.org/10.3354/meps341303; Stefanie Broszeit, Caroline Hattam and Nicola Beaumont, ‘Bioremediation
of waste under ocean acidification: Reviewing the role of Mytilus edulis’, Marine Pollution Bulletin 103, no. 1–2
(2016): 5–14, doi.org/10.1016/j.marpolbul.2015.12.040; Anaëlle J. Lemasson et al., ‘Linking the biological
impacts of ocean acidification on oysters to changes in ecosystem services: A review’, Journal of Experimental Marine
Biology and Ecology 492 (2017): 49–62. doi.org/10.1016/j.jembe.2017.01.019; Caryn C. Vaughn, ‘Ecosystem
services provided by freshwater mussels’, Hydrobiologia, 810 (2018): 15–27.
2
Walter F. Campbell, Life in Normandy (Edinburgh: Edmonston & Douglas, 1863).
3
Andrew B. Smith, ‘Excavations at Plettenberg Bay, South Africa of the camp‐site of the survivors of the
wreck of the São Gonçalo, 1630’, International Journal of Nautical Archaeology 15, no. 1 (1986): 53–9, doi.
org/10.1111/j.1095–9270.1986.tb00544.x; Carolynn M. Harris et al., ‘Analysis of the size, shape, and modeled
age of common limpets (Patella vulgata) from Late Norse middens at Sandwick, Unst, Shetland Islands, UK:
Evidence for anthropogenic and climatic impacts’, Journal of Island and Coastal Archaeology 13, no. 3 (2018): 341–
70, doi.org/10.1080/15564894.2017.1368743; Nyree Finlay et al., ‘Calling time on Oronsay: Revising settlement
models around the Mesolithic–Neolithic transition in Western Scotland, new evidence from Port Lobh, Colonsay’,
Proceedings of the Prehistoric Society 85 (2019): 83–114, doi.org/10.1017/ppr.2019.2.
4
Millennium Ecosystem Assessment, 2005, www.millenniumassessment.org/en/index.html, accessed 14 August
2020.
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groups occasionally feature. Whilst the scope of this review is the global coastline,
many of the case studies and examples are drawn from temperate systems or in
developed countries, reflecting the distribution of published research. In this review,
I focus on the provisioning and cultural services only, because they are more directly
related to human uses than regulating and supporting services. I also briefly describe
the ecosystem disservices associated with limpets before finishing on conservation
efforts that will help to protect these often‑underappreciated animals into the future.

Figure 1: Limpets on the rocky shore: (a) The common limpet, Patella vulgata L.
1758, at Port St. Mary Ledges, Isle of Man; (b) Very high densities of pear
limpets, Scutellastra cochlear, Born 1778 (foreground) at Glencairn, Cape Town,
South Africa.
Source: Louise Firth.
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Provisioning services
As limpets are abundant and easy to collect when the tide is out, they have long
been subjected to human exploitation for a wide range of provisioning services.
Archaeological research on coastal middens revealed that stone tools, ‘limpet
hammers’, were used to knock limpets from the rocks. They were extracted from
their shells by stone ‘limpet scoops’ and either eaten as food or used as bait for fishing
(see the ‘cultural heritage’ section below). Whilst there is some evidence to suggest
that limpets were used as mineral resources for construction materials5 and animal
fodder,6 they were much more important as food and, to a lesser degree, medicine,
tools and implements, which is reflected in the focus of the sections below.

Food
The hoosh-pot with our precious limpets and seaweed was kicked over in
the rush. There, just rounding the island … we saw a little ship flying the
Chilean flag.
Sir Ernest Shackleton, South (1919)7

Past and present harvesting
Limpets were exploited for food by early hominids, including Neanderthals, from
the Palaeolithic period.8 It is generally considered that a switch to a seafood diet led
to the evolution of the large, complex, metabolically expensive brain characterised
by modern Homo sapiens (L.).9 The earliest known evidence of limpet consumption
by modern Homo sapiens dates back 164,000 years to a cave in South Africa.10
When modern humans first started to migrate, it is thought that they followed

5
M. S. Lovell, The Edible Mollusks of Great Britain and Ireland: With Recipes for Cooking Them (London:
Reeve & Company, 1867); Dang Hanh Nguyen et al., ‘Valorization of seashell by-products in pervious concrete
pavers’, Construction and Building Materials 49 (2013): 151–60, doi.org/10.1016/j.conbuildmat.2013.08.017.
6
Edward Forbes and Sylvanus Charles Thorp Hanley, A History of British Mollusca, and Their Shells, vol. 1.
(London: J. van Voorst, 1853); Lovell, The Edible Mollusks of Great Britain and Ireland.
7
Ernest Henry Shackleton, South: The Endurance Expedition (London: William Heinemann, 1919).
8 Gertrude Caton-Thompson, ‘The Aterian industry: Its place and significance in the Palaeolithic world’, Journal
of the Anthropological Institute of Great Britain and Ireland (1946): 87–130, doi.org/10.2307/2844512; Henry
de Lumley, ‘A Paleolithic camp at Nice’, Scientific American 220, no. 5 (1969): 42–51; João Zilhão et al., ‘Last
Interglacial Iberian Neandertals as fisher-hunter-gatherers’, Science 367, no. 6485 (2020), doi.org/10.1126/science.
aaz7943.
9
Catherine Leigh Broadhurst et al., ‘Brain-specific lipids from marine, lacustrine, or terrestrial food resources:
Potential impact on early African Homo sapiens’, Comparative Biochemistry and Physiology Part B: Biochemistry and
Molecular Biology 131, no. 4 (2002): 653–73, doi.org/10.1016/S1096-4959(02)00002-7.
10 Curtis W. Marean et al., ‘Early human use of marine resources and pigment in South Africa during the Middle
Pleistocene’, Nature 449, no. 7164 (2007): 905–8, doi.org/10.1038/nature06204.
8

What have limpets ever done for us?

coastal routes, due to the year-round accessibility of food, including limpets.11 They
were known to have been eaten by civilisations including the ancient Greeks12 and
Romans13 and the early medieval Vikings.14 Archaeological work from prehistoric
middens has revealed that not only were limpets eaten all over the world but also that
they were often the dominant shellfish in people’s diets.15 This potentially reflects
their greater accessibility compared to other shellfish such as mussels and oysters,
which tend to be found lower on the shore.16 More recently, limpets featured in
the diets of Caribbean slaves17 and indigenous populations in Chile18 and British
Columbia.19 Whilst in modern times, they are widely considered to be ‘famine
food’,20 they are still subsistence-harvested in California,21 Chile,22 New Zealand23
and South Africa.24 In some places, subsistence harvesting has been replaced by
highly profitable commercial exploitation; much of which has since collapsed

11 Chris Stringer, ‘Coasting out of Africa’, Nature 405, no. 6782 (2000): 25–7, doi.org/10.1038/35011166; Jon
M. Erlandson, ‘Food for thought: The role of coastlines and aquatic resources in human evolution’, in Human Brain
Evolution: The Influence of Freshwater and Marine Food Resources, ed. Stephen C. Cunnane and Kathlyn Moore
Stewart (Hoboken, NJ: Wiley-Blackwell, 2010), 125–36; Jon M. Erlandson et al., ‘Ecology of the kelp highway:
Did marine resources facilitate human dispersal from Northeast Asia to the Americas?’, Journal of Island and Coastal
Archaeology 10, no. 3 (2015): 392–411, doi.org/10.1080/15564894.2014.1001923.
12 Michael Lovano, The World of Ancient Greece: A Daily Life Encyclopedia, 2 vols (Santa Barbara, CA: ABCCLIO, 2019.
13 Roy W. Davies, ‘The Roman military diet’, Britannia 2 (1971): 122–42.
14 Nicky Milner et al., ‘Marine resource intensification in Viking Age Europe: The molluscan evidence from
Quoygrew, Orkney’, Journal of Archaeological Science 34, no. 9 (2007): 1461–72, doi.org/10.1016/j.jas.2006.11.004.
15 John Parkington, ‘Middens and moderns: Shellfishing and the middle stone age of the Western Cape, South
Africa’, South African Journal of Science 99, no. 5–6 (2003): 243–7; Milner, ‘Marine resource intensification in
Viking Age Europe’; Esteban Alvarez-Fernández et al., ‘Entre lapas: Primera valoración de los restos de origen
marino del yacimiento holoceno de J3 (Hondarribia, País Vasco)’, Munibe (Antropologia–Arkeologia) 65 (2014):
67–78.
16 Katherine Szabó et al., ‘Shell artefact production at 32,000–28,000 BP in Island Southeast Asia: Thinking
across media?’, Current Anthropology 48, no. 5 (2007): 701–23, doi.org/10.1086/520131.
17 John M. Chenoweth, ‘Marine shell and small-island slavery in the Caribbean’, Historical Archaeology 52, no. 2
(2018): 467–88, doi.org/10.1007/s41636-018-0101-3.
18 John Byron, The Narrative of the Honourable John Byron … Containing an Account of the Great Distresses
Suffered by Himself and His Companions on the Coasts of Patagonia, etc. (Wigan: W. Bancks, 1784).
19 Chris Moss, Patagonia: A Cultural History (New York: Oxford University Press, 2008).
20 For example, Campbell, Life in Normandy; R. Nicholson, J. Robinson, M. Robinson and E. Rowan, ‘From
the waters to the plate to the latrine: Fish and seafood from the Cardo V Sewer, Herculaneum’, Journal of Maritime
Archaeology 13, no. 3 (2018): 263–84. doi.org/10.1007/s11457-018-9218-y.
21 Oscar Alberto Pombo and Anamaria Escofet, ‘Effect of exploitation on the limpet Lottia gigantea: A field study
in Baja California (Mexico) and California (USA)’, Pacific Science 50, no. 4 (1996): 393–403.
22 Doris Oliva and Juan Carlos Castilla, ‘The effect of human exclusion on the population structure of key‐hole
limpets Fissurella crassa and F. limbata on the coast of central Chile’, Marine Ecology 7, no. 3 (1986): 201–217,
doi.org/10.1111/j.1439-0485.1986.tb00158.x.
23 Priscilla Wehi et al., ‘Marine resources in Māori oral tradition: He kai moana, he kai mā te hinengaro’, Journal
of Marine and Island Cultures 2, no. 2 (2013): 59–68, doi.org/10.1016/j.imic.2013.11.006.
24 W. R. Siegfried et al., ‘The exploitation of intertidal and subtidal biotic resources of rocky shores in Chile
and South Africa—an overview’, in Rocky Shores: Exploitation in Chile and South Africa (Berlin and Heidelberg:
Springer, 1994), 1–15; Charles L. Griffiths and George M. Branch, ‘The exploitation of coastal invertebrates and
seaweeds in South Africa: Historical trends, ecological impacts and implications for management’, Transactions of
the Royal Society of South Africa 52, no. 1 (1997): 121–48, doi.org/10.1080/00359199709520619.
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(e.g. Hawai‘i,25 California,26 Mexico,27 Chile28 and the Azores29). In Asia, limpets
are canned and marketed as ‘poor man’s abalone’. Today, they feature in many
regional traditional recipes, some featuring in recipe books of celebrity chefs.30 They
are expensive delicacies in some gastronomical cultures with dishes such as limpet
escabèche and grilled limpets (lapas grelhadas) featuring on gourmet websites.31

Limpets associated with starvation, destitution and survival
Limpets have long been associated with starvation and destitution, and are often
referred to as ‘famine food’32 or ‘poor food’.33 This is perhaps best captured through
narratives from the Irish potato famines (See Box 2) and Highland Clearances of
Scotland (1750–1860) when tenants were evicted from their homes and driven to
hunger and destitution. In Scotland, many people relied on harvesting from the
shore for survival, and limpets were both an important source of food34 and bait
(see the ‘cultural heritage’ section below). Gathered after a bad harvest, limpets
became the focus of rioting in Orkney, Scotland, in 1762 when it was perceived
that overharvesting the kelp impacted the limpets by denying them shade, thus
depriving the poor of food—the so-called Kelp Riot of 1762.35

25 For a comprehensive review of feasibility options, see Anthony Mau and Rajesh Jha, ‘Aquaculture of two
commercially important molluscs (abalone and limpet): Existing knowledge and future prospects’, Reviews in
Aquaculture 10, no. 3 (2018): 611–25, doi.org/10.1111/raq.12190.
26 Jon M. Erlandson et al., ‘10,000 years of human predation and size changes in the owl limpet (Lottia gigantea)
on San Miguel Island, California’, Journal of Archaeological Science 38, no. 5 (2011): 1127–34, doi.org/10.1016/
j.jas.2010.12.009.
27 José Luis Carballo et al., ‘Decimation of a population of the endangered species Scutellastra mexicana (Broderip
and Sowerby, 1829) (Mollusca, Gastropoda) in the Marías Island (Eastern Ocean Pacific) Biosphere Reserve’, Aquatic
Conservation: Marine and Freshwater Ecosystems 30, no. 1 (2020): 20–30, doi.org/10.1002/aqc.3239.
28 Juan Carlos Castilla, ‘Chilean resources of benthic invertebrates: Fishery, collapses, stock rebuilding and the
role of coastal management areas and national parks’, in Developing and Sustaining World Fisheries Resources: The
State of Science and Management. Second World Fisheries Congress, ed. Donald A. Hancock (Collingwood, Vic.:
CSIRO Publishing, 1996), 130–5.
29 Gustavo M. Martins et al., ‘Illegal harvesting affects the success of fishing closure areas’, Journal of the Marine
Biological Association of the United Kingdom 91, no. 4 (2011): 929–37, doi.org/10.1017/S0025315410001189.
30 Hugh Fearnley-Whittingstall and Nick Fisher, The River Cottage Fish Book (London: Bloomsbury, 2007);
Darina Allen, Irish Traditional Cooking ([London]: Kyle Books, 2012).
31 Pieter A. Folkens, ‘Symbolic and cultural uses’, in Encyclopedia of Tidepools and Rocky Shores, ed. Steven Dean
Gaines and Mark W. Denny (Berkeley, CA: University of California Press, 2007).
32 Andrew B. Smith, ‘Excavations at Plettenberg Bay, South Africa of the camp‐site of the survivors of the wreck
of the São Gonçalo, 1630’, International Journal of Nautical Archaeology 15, no. 1 (1986): 53–9, doi.org/10.1111/
j.1095-9270.1986.tb00544.x; Harris et al., ‘Analysis of the size, shape, and modeled age of common limpets’; Nyree
Finlay et al., ‘Calling time on Oronsay: Revising settlement models around the Mesolithic–Neolithic transition
in Western Scotland, new evidence from Port Lobh, Colonsay’, Proceedings of the Prehistoric Society 85 (2019):
83–114, doi.org/10.1017/ppr.2019.2.
33 Campbell, Life in Normandy.
34 Robert A. Dodgshon, ‘Coping with risk: Subsistence crises in the Scottish Highlands and Islands, 1600–
1800’, Rural History 15, no. 1 (2004): 15.
35 Folkens, ‘Symbolic and cultural uses’.
10
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In his book South, the Irish explorer Sir Ernest Shackleton36 recounts the fate of
his 22 men left behind on Elephant Island after their ship the Endurance became
trapped in ice during the Imperial Trans-Antarctic Expedition of 1914–17. Near the
end of their four-month stay on the island, as their stocks of seal and penguin meat
dwindled, they derived a major portion of their sustenance from harvesting limpets
from the shores of the Southern Ocean. Similarly, during the German occupation
of Jersey in the Second World War, food was scarce and limpet stew flavoured with
curry powder became a staple dish.37

Figure 2: A plate of lapas grelhadas (grilled limpets) on the Macaronesian Island
of Tenerife.
Source: Craig Wilding.

In a cultural turnaround, harvesting and foraging for wild food is now considered
a middle-class leisure pursuit with numerous books and companies promoting the
practice as part of sustainable living and team-building activities. Many children are
taught survival skills in school and through outdoor pursuits clubs, with foraging
limpets commonly featuring as a survival technique. For instance, limpets feature
in British television personality Ray Mears’ Outdoor Survival Handbook.38 Some
species of limpet are highly prized and considered delicacies (Figure 2).39 In Hawai‘i,

36 Shackleton, South.
37 Chris Addy, Limpet Stew and Potato Jelly: Lillian Aubin Morris’ Occupation Recipes ([Jersey]: Jersey Heritage
Trust, 2014).
38 Raymond Mears, The Outdoor Survival Handbook: A Guide to the Resources & Material Available in the Wild &
How to Use Them for Food, Shelter, Warmth, & Navigation (New York: St Martin’s Press, 2001).
39 Michael Harold Depledge et al., ‘The Azores exploitation and pollution of the coastal ecosystem’, Marine
Pollution Bulletin 24, no. 9 (1992): 433–5, doi.org/10.1016/0025-326X(92)90341-3; Hugo Diogo et al., ‘Catch me
if you can: Non-compliance of limpet protection in the Azores’, Marine Policy 63 (2016): 92–9, doi.org/10.1016/j.
marpol.2015.10.007; Mau and Jha, ‘Aquaculture of two commercially important molluscs’.
11
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the limpet (opihi) is called ‘the fish of death’ because many people lose their lives
annually harvesting them from wave-exposed locations.40 Similarly, in the Azores,
people have also been known to die collecting limpets, lapas.41

Cultural recognition
The importance of limpets as food is documented through a range of different
cultural formats. For instance, on the Macaronesian Islands, there is an annual
limpet festival (Festa da lapa) held on Madeira, and there is an exhibit on limpet
harvesting in the Jandía Lighthouse Museum on Fuerteventura. The harvesting of
limpets from the shore has been captured in paintings including those of James
Clarke Hook (1819–1907) and Kate E. Booth (1850–1898). Limpets are symbolic
of the almost complete degradation of the Scottish Highlands after the Clearances.42
This symbolism is epitomised by author Neil Gunn who makes myriad references to
eating limpets in his books (e.g. The Silver Darlings and Off in a boat).43 Similarly,
many other authors refer to collecting limpets in their books, including Victor
Hugo,44 Robert Louis Stevenson45 and William Golding.46 Limpets as a survival food
is even captured in a modern computer game—‘Don’t Starve: Shipwrecked’. Finally,
in his play Assemblywomen (Ecclesiazousae) written in 391 BC, the ancient Greek
comedic playwright Aristophanes created one of the longest words ever (182 Latin
characters), which describes a dish (that includes limpets) by stringing together its
ingredients: ‘Lopadotemachoselachogaleokranioleipsanodrimhypotrimmatosilphio
paraomelitokatakechymenokichlepikossyphophattoperisteralektryonoptekephallio
kigklopeleiolagoiosiraiobaphetraganopterygon’. It is a transliteration of the Ancient
Greek word ‘λοπαδοτεμαχοσελαχογαλεοκρανιολειψανοδριμυποτριμματοσιλφιο
καραβομελιτοκατακεχυμενοκιχλεπικοσσυφοφαττοπεριστεραλεκτρυονοπτο
κεφαλλιοκιγκλοπελειολαγῳοσιραιοβαφητραγανοπτερύγων’. The original word
was translated by the Revd Rowland Smith:47
Limpets, oysters, salt fish,
And a skate too a dish,
Lampreys, with the remains
Of sharp sauce and birds’ brains,

40 E. Alison Kay and Olive Schoenberg-Dole, Shells of Hawai‘i (Honolulu, HI: University of Hawaii Press, 1991).
41 Alison Laurie Neilson et al., ‘Speaking of the sea in the Azores islands: We sometimes went for lapas’, in Heritages
and Memories from the Sea: Conference Proceedings, ed. Filipe Themudo Barata and João Magalhães Rocha (Évora:
University of Évora, 2015), 118–31.
42 Donald S. Murray, Herring Tales: How the Silver Darlings Shaped Human Taste and History (London:
Bloomsbury, 2015).
43 Neil M. Gunn, The Silver Darlings (London: Faber & Faber, 1941); Neil M. Gunn, Off in a Boat (London:
Faber & Faber, 1938).
44 Victor Hugo, The Toilers of the Sea (Brussels: A. Lacroix, Verboeckhoven et Cie., 1866).
45 Robert Louis Stevenson, Kidnapped (London: Cassell, 1886).
46 William Golding, Pincher Martin (London: Faber & Faber, 1956).
47 Roland Smith, The Ecclesiazusae, or Female Parliament (Oxford, J. H. Parker, 1833).
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With honey so luscious,
Plump blackbirds and thrushes,
Cocks’ combs and ring doves,
Which each epicure loves,
Also wood-pigeons blue,
With juicy snipes too,
And to close all, O rare!
The wings of jugged hare!

Medicinal resources
[A]nd yet there was not a child in Jura, or any of the adjacent isles, wholesomer
than this poor infant.
Martin Martin, A Description of the Western Islands of Scotland (1703)48

In general, limpets are not very well known for their medicinal properties. Keyhole
limpet haemocyanin (KLH) is by far the most well known and studied example.49
KLH is a large, multi-subunit, oxygen-carrying metalloprotein that is found in
the haemolymph of the Californian giant keyhole limpet (Megathura crenulata,
Sowerby 1825), which is used extensively as a carrier protein in the production
of antibodies for research, biotechnology and therapeutic applications. KLH
is a highly immunogenic T-cell dependent antigen that is used increasingly in
immunotoxicological studies, including the treatment of bladder cancer,50 atopy
and asthma51 and autoimmune diseases such as Lupus.52
Historical examples of traditional medicine exist but no scientific research has
been conducted to verify these treatments. For instance, in ancient Greece, the
rayed Mediterranean limpet (Patella caerulea L. 1758) was consumed in a broth
as a laxative.53 In Somerset, England, raw limpets (Patella spp.) and snails were
recommended for bronchitis.54 In the Scottish Western Isles, limpets were parboiled

48 Martin Martin, A Description of the Western Islands of Scotland (London, 1703).
49 J. Robin Harris and Jürgen Markl, ‘Keyhole limpet hemocyanin (KLH): A biomedical review’, Micron 30,
no. 6 (1999): 597–623, doi.org/10.1016/S0968-4328(99)00036-0.
50 C. D. Jurincic-Winkler et al., ‘Keyhole limpet hemocyanin for carcinoma in situ of the bladder: A long-term
follow-up study’, European Urology 37, suppl. 3 (2000): 45–9, doi.org/10.1159/000052392.
51 D. Spazierer et al., ‘T helper 2 biased de novo immune response to Keyhole Limpet Hemocyanin in humans’,
Clinical & Experimental Allergy 39, no. 7 (2009): 999–1008, doi.org/10.1111/j.1365-2222.2008.03177.x.
52 John Ferbas et al., ‘A novel assay to measure B cell responses to keyhole limpet haemocyanin vaccination in
healthy volunteers and subjects with systemic lupus erythematosus’, British Journal of Clinical Pharmacology 76,
no. 2 (2013): 188–202, doi.org/10.1111/bcp.12172.
53 Hippocrates, cited in Eleni Voultsiadou, ‘Therapeutic properties and uses of marine invertebrates in the ancient
Greek world and early Byzantium’, Journal of Ethnopharmacology 130, no. 2 (2010): 237–47, doi.org/10.1016/
j.jep.2010.04.041.
54 Ruth L. Tongue, Somerset Folklore, vol. 8 (London: Folk-lore Society, 1965).
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in water and consumed by poorly nourished nursing mothers to increase milk
supply.55 Martin Martin56 describes a personal account of a woman from the Isle of
Jura who:
was almost reduced to a starving condition; so that she lost her milk quite, by
which her Infant had nothing proper for its sustenance, upon this she boil’d
some of the tender fat limpets, and gave it to her infant, to whom it became
so agreeable, that it had no other food for several months together; and yet
there was not a child in Jura, or any of the adjacent isles, wholesomer than
this poor infant, which was expos’d to so great a strait.

Tools and implements
Here they first wash their feet in one of the rock pools before approaching
the spring, in front of which they kneel and pray, afterwards drinking a little
from a limpet shell.
J. H. Hutton, ‘Pilgrimages to the Holy Well and Ruined Church of St.
Conal on the Island Inishkeel, Gweebarra Bay, Co. Donegal’ (1920)57

Given their wide variety of shapes and forms, shells are commonly used as implements
and tools for a wide range of purposes. Shell deposits dated between 26 and 17
thousand years ago from a cave at Altamira, Spain, indicate that limpets were used
for scraping ochre (a natural clay earth pigment) that was used to paint the graphic
representations in the cave.58 In Hawai‘i, the shells were used for scraping the skin off
taro plants and sweet potatoes and for grating coconut meat,59 and particular species
were used as drinking vessels and for dispensing different volumes of traditional
medicine.60 In Tasmania, the Aboriginal Christian community at Leprena drink the
sacramental wine from limpet shells.61 The shells are used to collect and drink water
from holy wells to relieve illness in Wales62 and Ireland. I have even heard of very
recent instances where large shells (>6 cm depth) from the Falkland Islands were
brought back from a research cruise and used as ‘shot glasses’ by PhD students in
the United Kingdom.

55 Alexander Robert Forbes, Gaelic Names of Beasts (Mammalia), Birds, Fishes, Insects, Reptiles, Etc: In Two Parts.
I. Gaelic-English; II. English-Gaelic (Edinburgh: Oliver and Boyd, 1905).
56 Martin, A Description of the Western Islands of Scotland.
57 J. H. Hutton, ‘Pilgrimages to the Holy Well and Ruined Church of St. Conal on the Island Inishkeel,
Gweebarra Bay, Co. Donegal’, Folklore 31, no. 3 (1920): 231–3, doi.org/10.1080/0015587X.1920.9719154.
58 David Cuenca-Solana et al., ‘Painting Altamira Cave? Shell tools for ochre-processing in the Upper Palaeolithic
in northern Iberia’, Journal of Archaeological Science 74 (2016): 135–51, doi.org/10.1016/j.jas.2016.07.018.
59 Edward Smith Handy et al., Native Planters in Old Hawaii: Their Life, Lore, and Environment, vol. 233
(Honolulu, HI: Bernice P. Bishop Museum Press, 1991).
60 Beatrice H. Krauss, Plants in Hawaiian Medicine (Honolulu, HI: Bess Press, 2001).
61 Mark Brett and Jione Havea, eds, Colonial Contexts and Postcolonial Theologies: Storyweaving in the Asia-Pacific
(Basingstoke: Palgrave Macmillan, 2014).
62 Folkens, ‘Symbolic and cultural uses’.
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In the Scottish Western Isles, Martin describes how limpet shells (Patella spp.) were
traditionally used to apply treatments to cure sciatica.63 The spirewort plant (Flamula
jovis) was cut up and stuffed into an empty limpet shell that was held against the
thigh, causing a blister to rise. Following the emptying of the blister three times,
the sea plant Linarich (samphire, Crithmum maritimum) was applied to the place to
cure and dry the wound. This traditional practice is reflected in Neil Gunn’s novel
The Butcher’s Broom,64 which is set during the Scottish Highland Clearances.
Limpet shells are used by nursing mothers as nipple shields to collect leaking milk
and to soothe and protect sore and cracked nipples. This practice is thought to date
back to the Vikings and was traditionally practised in Norway, Denmark, Sweden,
France, Ireland, Wales and Scotland. In Breconshire, Wales, it was customary for
women to collect limpets during seaside holidays and bring them home to be applied
to the breasts of those having feeding troubles after childbirth; the local name for the
limpet was ‘cragen y fron’ (breast shell).65 Today, Norwegian and French companies
sell pairs of ‘breast shells’ for €11–31. The shells are provided to breast-feeding
mothers suffering from nipple soreness by many Norwegian maternity hospitals
and are recommended by Norwegian midwives.

Cultural services
Cultural services comprise myriad categories, depending on one’s perspective.
The categories below were established by the Millennium Ecosystem Assessment66
and are used here due to their suitability in the context of limpets. Cultural
services are deeply interconnected with each other and often link to provisioning
and regulating services. For instance, the use of limpets as bait falls under cultural
heritage below but it could equally fall under recreation and tourism. Many of the
examples given below could feature under other subheadings, and should thus be
considered in a broader cultural sense.

Aesthetic and inspiration
With what truly romantic ideas must it inspire one, to sit in a room furnished
with riches of the most distant shores and oceans!
Griffith Hughes, The Natural History of Barbados (1750)67

63 Martin, A Description of the Western Islands of Scotland.
64 Neil M. Gunn, Butcher’s Broom (Edinburgh: Porpoise, 1934).
65 Anne E. Jones, ‘Folk medicine in living memory in Wales’, Folk Life 18, no. 1 (1980): 58–68, doi.org/
10.1179/043087780798254729.
66 Millennium Ecosystem Assessment, 2005.
67 Griffith Hughes, The Natural History of Barbados: In Ten Books (London: The author, 1750).
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The human obsession with seashells is age-old. Shells have long been collected as
ornaments and crafts. They regularly feature in art and have also inspired many
architectural and engineering designs and their tenacity (i.e. their ability to suck onto
rocks) is widely appreciated and has inspired myriad cultural references (see Box 1).
With the advent of the seaside holiday, the Victorians became avid admirers and
collectors of plants and animals,68 which they displayed in curiosity cabinets alongside
other natural history phenomena. The most famous and best-documented cabinets
formed collections that were precursors to museums.69 So great was the obsession
with shells (‘conchylomania’, derived from the colonial trade and exploration of the
Dutch East India Company),70 that John Foster71 recounts the Northern Irish town
of Bangor being gripped by ‘limpet fever’ in the 1820s when one of the first natural
history societies was established. Shells, including limpets, were collected and traded
between countries (often in exchange for slaves),72 with rare specimens fetching high
prices. Today, limpets are still traded through collectors’ clubs and are available to
buy in shell shops.73
Limpet shells regularly featured in decorative pictures and crafts that were composed
entirely of shells. For instance, the author Agatha Christie was famously a keen
collector, and visitors to her home in Devon, England, can enjoy her beautiful shell
pictures dating from c.1800. Originating in Barbados in the 1830s, the ‘sailor’s
valentine’ is a form of shell craft, a type of souvenir, or sentimental gift made from
large numbers of small seashells, with limpets being a prominent feature (Figure 3).
They were designed to be brought home from a sailor’s voyage and given to a loved
one.74 Today, antique sailors’ valentines are collectibles, but renewed collector interest
has sparked the sale of DIY shell kits and patterns at craft shops.75 Similarly, dolls
made from shells were popular in the 1800s. The salt marsh workers of Brittany
(‘paludiers’) made souvenirs depicting their way of life.76 Dolls in paludier costumes
made from seashells are now collectors’ items. At the time of writing, a pair featuring
limpet shells were being sold online for €1,500.

68 Phillip Henry Gosse, Tenby: A Sea-Side Holiday (London: John van Vorst, 1856); Charles Kingsley, Glaucus;
or, The Wonders of the Shore, 3rd ed. (Cambridge: Macmillan, 1856).
69 Sharon Macdonald, ed., A Companion to Museum Studies, vol. 39 (Malden, MA, and Oxford: John Wiley &
Sons, 2011).
70 Om Prakash, The Dutch East India Company and the Economy of Bengal, 1630–1720 (Princeton, NJ: Princeton
University Press, 2014).
71 John Wilson Foster, ‘Natural history, science and Irish culture’, The Irish Review 9 (1990): 61–9, doi.org/
10.2307/29735546.
72 Jan Hogendorn and Marion Johnson, The Shell Money of the Slave Trade, vol. 49 (Cambridge: Cambridge
University Press, 2003).
73 José Luis Carballo et al., ‘Decimation of a population of the endangered species Scutellastra mexicana’.
74 John Fondas, Sailors’ Valentines: Their Journey through Time (New York: Rizzoli, 2002).
75 Grace L. Madeira et al., Sailors’ Valentines: Their Journey through Time (Atglen, PA: Schiffer, 2006).
76 Mark Kurlansky, Salt: A World History (New York: Random House, 2011).
16

What have limpets ever done for us?

Figure 3: Shell craft—a sailor’s valentine featuring many small limpet shells.
Source: Neochichiri11, commons.wikimedia.org/w/index.php?curid=37606754, accessed
22 August 2020.

Limpets occasionally feature as the main subject of artworks and paintings.
One example is the Human–Limpet Project (Figure 4), which is exploring, from an
archaeological perspective, the entangled relationship between limpets and humans
over time. They feature very commonly in plates of illustrations that were included
in historical books on morphological and taxonomic descriptions. Many of these
old plates are collectors’ items today and some even feature in some of the most
famous art galleries in the world (e.g. Edward Donovan’s (1768–1837) ‘Limpets’ at
the New York Metropolitan Museum of Art). Limpets typically feature in artwork
for cultural or symbolic purposes. For instance, J. M. W. Turner’s (1775–1851)
‘War. The Exile and the Rock Limpet’ was interpreted by Winston Ponder et al.77
as comparing the exile of Napoleon to the island of St. Helena with the solitary
existence of the limpet. Limpets featuring in art as symbols of tenacity or as cultural
references to famine food are dealt with in Boxes 1 and 2, respectively.

77 Winston Frank Ponder et al., Biology and Evolution of the Mollusca, vol. 2 (Boca Raton, PL: CRC Press, 2020).
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Figure 4: The Human Limpet Project. The artist invited people to sit or stand
inside to experience being a limpet. Image of a human-sized felt limpet that the
artist made. Image taken at Lybster, Caithness, Scotland.
Source: Helen Garbett.

The internal nacreous layer of some limpets is highly valued. A 1694 report published
by the Royal Society in London described how the inside of limpet and abalone
shells were sold in shops as true mother of pearl.78 The nacreous layer of the large
Azorean limpet (Patella aspera Röding, 1798) is often painted upon and sold as art
(Figure 5). Possibly linked to their aesthetic value, there is evidence to suggest that
shells of the giant keyhole limpet (M. crenulata) were used as currency and for trade
by native Californian populations.79

78 Nehemiah Grew, Musæum Regalis Societatis: A catalogue & Description of the Natural and Artificial Rarities
Belonging to the Royal Society and Preserved at Gresham Colledge (London: Hugh Newman, 1694).
79 Walker A. Tompkins, Santa Barbara’s Royal Rancho: The Fabulous History of Los Dos Pueblos (Chicago: Papamoa,
2019; Robert Fleming Heizer, ed., Aboriginal California: Three Studies in Culture History, vol. 54 (Berkeley, CA:
University of California Press, 1963); José Luis Carballo et al., ‘Decimation of a population of the endangered
species Scutellastra mexicana’.
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Figure 5: Montage of limpet appreciation in various forms of cultural media:
(a) Limpet necklace; (b) the Mediterranean ribbed limpet (Patella ferruginea)
featured on a stamp from the Comoros Islands; (c) a painted limpet from
the Azores.
Sources: (a, c) Louise Firth; (b) VLIZ Collection, www.marinespecies.org/photogallery.
php?album=702&pic=48106, accessed 22 August 2020.

Research on limpets has implications for technology development. The ‘teeth’ of
limpets are known to be composed of goethite—the strongest material known in
nature.80 As limpet teeth are resistant to abrasion (from the rasping of the radula over
rock surfaces), corresponding structural design features are expected to be significant
for novel biomaterials with extreme strength and hardness, such as next-generation
dental restorations. Similarly, recent research assessed the optical properties of
the blue colouration on the rays of blue-rayed limpets (Patella pellucida L. 1758).

80 Asa H. Barber et al., ‘Extreme strength observed in limpet teeth’, Journal of The Royal Society Interface 12,
no. 105 (2015), doi.org/10.1098/rsif.2014.1326.
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The authors of this research, Ling Li et al., suggest that this discovery may be of
interest to materials scientists and engineers to engineer advanced transparent
optical displays.81
Limpets also feature on a range of items that may be interpreted as appreciation
for their aesthetic appeal. For instance, the shell form features regularly in modern
jewellery (Figure 5) and has been replicated in glassware and tableware. Images of
limpets have featured on collectible cigarette pack cards and postage stamps from
a range of different countries including Namibia, Madeira, Jersey, the Falkland
Islands, the Pitcairn Islands, St. Vincent and the Grenadines, and the Comoros
Islands (Figure 5). Finally, many place names reference limpets, particularly in
Scotland (e.g. Clach Bharnach Bhraodag on North Uist: limpet stone of Freya) and
Ireland (e.g. Cnocán na mBairneach in Cork: little hill of the limpets), but also in
Hawai‘i (e.g. opihikao on the Island of Hawai‘i: opihi = limpet), Singapore (e.g.
Kampong Tumbok Opih: kampung = village, tumbok = to pound, opih = a type of
limpet) and Antarctica (e.g. Limpet Island) to name but a few.

Cultural heritage
Tormad had taken a fancy to the limpets.
Neil Gunn, The Silver Darlings (1941)

Limpets appear to have cultural importance as bait in Britain, especially in
Scotland,82 but also to a lesser degree in other parts of the world, including Mexico
and the United States,83 Australia,84 Ireland85 and the Mediterranean.86 In California,
owl limpets (Lottia gigantea Sowerby, 1834) are collected for fishing bait and used
alongside California giant keyhole limpets (Megathura crenulata) in spiny lobster
traps.87 Ethnographic evidence from the Channel Island of Guernsey demonstrates
that limpets had holes knocked through them and were strung up in willow pots to

81 Ling Li et al., ‘A highly conspicuous mineralized composite photonic architecture in the translucent shell
of the blue-rayed limpet’, Nature Communications 6, no. 1 (2015): 1–11, doi.org/10.1038/ncomms7322.
82 Martin, A Description of the Western Islands of Scotland.
83 Pombo and Escofet, ‘Effect of exploitation on the limpet Lottia gigantea’.
84 Christine Porter and Geoff Wescott, ‘Recreational use of a marine protected area: Point Lonsdale, Victoria’,
Australasian Journal of Environmental Management 11, no. 3 (2004): 204, doi.org/10.1080/14486563.2004.10648
614.
85 House of Commons, Reports from Commissioners, 18 vols. Irish Fisheries; Herring Fishery, vol. 22 (London, 1837).
86 F. Laborel-Deguen and J. Laborel, ‘Statut de Patella ferruginea Gmelin en Méditerranée’, Les Espèces marines
à protéger en Méditerranée (1991): 91–103, cited in Free Espinosa et al., ‘Effect of human pressure on population
size structures of the endangered ferruginean limpet: Toward future management measures’, Journal of Coastal
Research 25, no. 4 (254) (2009): 857–63, doi.org/10.2112/08-1005.1.
87 Pombo and Escofet, ‘Effect of exploitation on the limpet Lottia gigantea’.
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catch crayfish.88 The large Mediterranean ribbed limpet (Patella ferruginea Gmelin,
1791) was used as fishing bait in the past,89 and despite now being subject to strict
legal protection,90 it continues to be collected.91
Whilst three large patellid species occur in Britain, only the common limpet, Patella
vulgata L. 1758, is considered good for bait. In the early 1800s, P. vulgata was
commonly collected for bait by fishwives in Cullercoats, north-east England.92
The lower-shore China limpet (P. ulyssiponensis Gmelin, 1791) was described as
‘almost worthless as baits’ and the black-footed limpet (Patella depressa Pennant,
1777) that occurs on the south coast of England was considered to be too tough.93
Edward Forbes and Sylvanus Hanley report that Dr Johnson estimated that there
was an annual consumption of no fewer than 11,880,000 limpets for this purpose
in Berwick-upon-Tweed and due to ‘constant warfare’ the numbers had, by 1853,
greatly decreased, such that ‘there is now not one out of ten that were twenty years
ago, and the collecting of them has become tedious enough’.94
In Scotland, it could be argued that an entire culture and language95 has developed
around the use of limpets for bait. The use of P. vulgata for bait in Scotland is
known from archaeological research carried out on shell middens dating back more
than 4,000 years in the Western Isles.96 Biot Edmondston and Jessie Saxby describe
how limpets were removed from the rocks at low tide using a limpet pick or knife
called a ‘sprud’.97 They were taken home and ‘leepit’ (parboiled), which made them
easier to remove from the shell, before being carried off in a ‘limpet cuddy’ (basket
made with dock leaves) to go fishing. This routine is reflected in the opening scene
of Neil Gunn’s The Silver Darlings, which depicts the brutality of life in a fishing
community after the Highland Clearances.
88 Karen Hardy, ‘Shell as a raw material for tools and jewellery in Mesolithic Scotland’, Munibe SuplementoGehigarria 31 (2010): 128–37.
89 Laborel-Deguen and Laborel, ‘Statut de Patella ferruginea Gmelin en Méditerranée’.
90 Free Espinosa and Georgina Alexandra Rivera-Ingraham, ‘Biological conservation of giant limpets: the
implications of large size’, Advances in Marine Biology, 76 (2017): 105–55, doi.org/10.1016/bs.amb.2016.10.002.
91 Georgina Alexandra Rivera-Ingraham et al., ‘Conservation status and updated census of Patella ferruginea
(Gastropoda, Patellidae) in Ceuta: Distribution patterns and new evidence of the effects of environmental
parameters on population structure’, Animal Biodiversity and Conservation (2011): 83–99, www.raco.cat/index.php/
ABC/article/view/243396.
92 William Beattie et al., The Ports, Harbours, Watering-Places and Coast Scenery of Great Britain (London: George
Virtue, 1842).
93 Forbes and Hanley, A History of British Mollusca, and Their Shells, vol. 1.
94 Ibid.
95 Donald Macintosh, A Collection of Gaelic Proverbs and Familiar Phrases (Edinburgh: Maclachlan and Stewart,
1882); George T. Flom, ‘Noa words in North Sea regions; A chapter in folklore and linguistics’, Journal of American
Folklore 38, no. 149 (1925): 400–18.
96 House of Commons, Reports from Commissioners, 18 vols. Irish Fisheries; Herring Fishery, vol. 22 (London,
1837); Nyree Finlay et al., ‘Calling time on Oronsay: Revising settlement models around the Mesolithic–Neolithic
transition in Western Scotland, new evidence from Port Lobh, Colonsay’, Proceedings of the Prehistoric Society 85
(2019): 83–114, doi.org/10.1017/ppr.2019.2.
97 Biot Edmondston and Jessie Margaret Edmondston Saxby, The Home of a Naturalist (London: James Nisbet,
1888).
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In the northern Scottish isles, limpets have long been synonymous with ‘craig‑fishing’
or fishing from the rocks.98 This involved mashing limpets for ground bait in
cup‑shaped hollows in the rocks near the favoured spots using a stone and pounder.
The jelly of the smashed limpets was scattered on the surface of the water to attract
coalfish. The fisherperson would then take several limpets in their mouth and chew
them to the correct degree of softness for putting on the hook. It is said that an
expert could bait the hook by slipping the chewed limpet between their clenched
teeth onto it.99 An advantage of spreading the crushed limpets as ground bait was
that the oiliness from the gut of the limpet helped to smooth the surface and provide
a further attraction for the coalfish. Crushed or chewed limpet bait was called ‘soe’
(Shetland,) ‘furto’, ‘raa-saithe’ or ‘saithe’ (Orkney) and ‘soll’ (Gaelic). The ancient
art of limpet chewing and spreading on the water is celebrated in the 1981 song
‘Rubh nan Cudaigean’100 by the Isle of Skye band Runrig; part of the Gaelic lyrics
translates as ‘we will chew the limpets, the limpets the limpets, and we will scatter
them on the sea at the headland’.
Since the arrival of the non-native slipper limpet (Crepidula fornicata L. 1758) in
1893,101 this species has also been used for bait, particularly on the south coasts of
England and Wales, where it is particularly prevalent.102 Outside its native range,
C. fornicata has myriad negative environmental impacts including the alteration of
sedimentary and water flow dynamics through the production of pseudofaeces,103
competition for food with other species,104 and modifications in the trophic and
community structure of benthic communities.105 Consequently, the UK government
have banned their use as bait or disposal at sea.106
98 Alexander Fenton, The Northern Isles: Orkney and Shetland (East Linton: Tuckwell, 1997).
99 T. Christopher Smout, ed., Scotland and the Sea (Laham, MD: Rowman & Littlefield, 1992.
100 Runrig, Rubh nan cudaigean, www.songlyrics.com/runrig/rubh-nan-cudaigean-lyrics, accessed 14 August 2020.
101 Walter Crouch, ‘On the occurrence of Crepidula fornicata in Essex’, Journal of Molluscan Studies 1, no. 1
(1893): 19, doi.org/10.1093/oxfordjournals.mollus.a064069.
102 Hilmar Hinz et al., ‘Temporal differences across a bio-geographical boundary reveal slow response of sublittoral benthos to climate change’, Marine Ecology Progress Series 423 (2011): 69–82, doi.org/10.3354/meps08963;
Katrin Bohn et al., ‘The distribution of the invasive non-native gastropod Crepidula fornicata in the Milford Haven
Waterway, its northernmost population along the west coast of Britain’, Helgoland Marine Research 69, no. 4
(2015): 313–25, doi.org/10.1007/s10152-015-0439-2.
103 Axel Ehrhold et al., ‘Conséquences de la prolifération de la crépidule (Crepidula fornicata) sur l’évolution
sédimentaire de la baie du Mont-Saint-Michel (Manche, France)’, Comptes Rendus de l’Académie des Sciences-Series
IIA-Earth and Planetary Science 327, no. 9 (1998): 583–88, doi.org/10.1016/S1251-8050(99)80111-6.
104 Michel Blanchard, ‘Spread of the slipper limpet Crepidula fornicata (L. 1758) in Europe. Current state and
consequences’, Scientia Marina 61, suppl. 2 (1997): 109–18, archimer.ifremer.fr/doc/00423/53398/; David W.
Thieltges, ‘Impact of an invader: Epizootic American slipper limpet Crepidula fornicata reduces survival and growth
in European mussels’, Marine Ecology Progress Series 286 (2005): 13–19, doi.org/10.3354/meps286013.
105 Laurent Chauvaud et al., ‘Long-term variation of the Bay of Brest ecosystem: Benthic-pelagic coupling
revisited’, Marine Ecology Progress Series 200 (2000): 35–48, doi.org/10.3354/meps200035; Thibault Androuin et al.,
‘The dark side of soft tissues: Unexpected inorganic carbonate in the invasive slipper limpet Crepidula fornicata and its
implications for stable isotope interpretations’, Rapid Communications in Mass Spectrometry 33, no. 1 (2019): 107–15,
doi.org/10.1002/rcm.8322.
106 Marine Management Organisation, ‘Slipper limpets not permitted to be used as bait or disposed at sea’ (2015),
www.gov.uk/government/news/slipper-limpets-not-permitted-to-be-used-as-bait-or-disposed-at-sea, accessed 15 May
2020.
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Spiritual and religious values
But then there come erudite limpets, limpets who write histories of philosophy
and give lectures on comparative religion, and who have never had any vision
of their own.
C. S. Lewis, Miracles (1947)107

There is evidence that limpet shells were and are used as offerings in a range
of different cultures. For instance, S. mexicana shells were found in the Pyramid
of the Feathered Serpent in the Xochicalco deposit (600–900 CE) located in
Mexico’s interior.108 P. ulyssiponensis shells were found in the sanctuary of Apollo
at Delphi, Greece, and Alexandra Livarda et al. speculate that, due to the large size
and good condition of the shells, they may represent votive offerings dedicated to
the divinity, perhaps to ask favours or avert anger.109 In Hawai‘i, opihi shells were
placed on ‘ahu’ (shrines), and certain families revere the opihi as their ancestral
spirits or ‘aumakua’.110
In Scotland, limpet shells have been found kilometres from the sea on mountain
tops near locations that were known to be pagan temples or high places of idolatry.111
It is thought that limpets were part of the ritual of pagan human sacrifice in eastern
Scotland.112 In his book, The Road to the Isles, Kenneth McLeod tells of boys crushing
limpet shells and throwing them into the sea to attract fish, which, representing the
boys’ ancestors, would come out of the sea onto land as a ‘libation unto Lear, the
Sea-God’.113
Limpets are commonly found in burial sites. In the Channel Islands and Brittany,
limpet shells (Patella sp.) have been found in huge abundance in cromlechs
(subterranean burial chambers), where they covered skeletons to depths of one
metre.114 The significance of the shells is unknown, but Nick and Philippe Aubin
107 Clive Staples Lewis, Miracles (London: Geoffrey Bles, 1947).
108 Luis Gómez-Gastélum, ‘Los colores de las conchas marinas en el antiguo occidente de México. El caso del
Posclásico’, Revista Mexicana de Biodiversidad 78 (2007): 41–59.
109 Alexandra Livarda and Richard Madgwick, ‘Ritual and religion: Bioarchaeological perspectives’, in The
Bioarchaeology of Ritual and Religion (Oxford: Oxbow, 2017), 1–13.
110 J. S. Emerson, The Lesser Hawaiian Gods. Haw, Papers of the Hawaiian Historical Society, 2 ([Honolulu,
HI: The society], 1892); Martha Warren Beckwith, ‘Hawaiian shark aumakua’, American Anthropologist 19, no. 4
(1917): 503–17; Shauna Kehaunani Tom, ‘An investigation of the cultural use and population characteristics of ‘opihi
(Mollusca: Cellana spp.) at Kalaupapa National Historical Park’ (M.Sc. diss., University of Hawai‘i at Hilo, 2011).
111 Royal Society, Philosophical Transactions, Giving Some Account of the Present Undertakings, Studies and Labours
of the Ingenious in Many Considerable Parts of the World, vol. 21 (London: The society, 1699).
112 George Sligo, ‘Notes on an Ancient Cave, &c., discovered at Aldham, now called Seacliff, in East Lothian,
in 1831’, Archaeologia Scotica 4 (1857): 353–61; Nina Frances Layard, ‘Evidence of Human Sacrifice in Seacliff
Cave, Scotland’, Proceedings of the Prehistoric Society of East Anglia 7, no. 3 (1934): 399–401, doi.org/10.1017/
s0958841800026934.
113 Kenneth MacLeod, The Road to the Isles: Poetry, Lore, and Tradition of the Hebrides (Edinburgh: Grant, 1927).
114 Frederick C. Lukis, ‘Cromlech du Tus, Guernsey’, Journal of the British Archaeological Association 1, no. 1
(1845): 25–9, doi.org/10.1080/00681288.1845.11886757, cited in Lovell, The Edible Mollusks of Great Britain
and Ireland.
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propose that the quantities of limpet shells suggest a ritual element and that the
seeming preference for limpet shells might be linked to how these animals adhere to
rocks with exceptional strength115 (see Box 1).
Limpet shells have also been found as jewellery, ornaments or ceremonial objects in
the Philippines,116 Mexico,117 California118 and Ireland,119 and in Phoenician burial
chambers in Carthage, Tunisia.120 Free Espinosa and Georgina Rivera-Ingraham
describe how archaeological evidence from the Postclassic period (1100–1350 CE)
in Pacific Mexico shows that Scutellastra mexicana Broderip & Sowerby, 1829,
was used for bracelets and earrings.121 In pre-Columbian central Mexican cultures,
S. mexicana was cut to leave a hole in the middle and worn as a pendant called
‘oyohualli’, which is thought to have connotations with the female genitalia.122
Carved figurines wearing pectoral oyohualli have been found in burial sites in
Guatemala.123
In the Macaronesian Islands and Brazil, ‘lapinhas’ are miniature nativity scenes
made from shells (including limpets), clay, wood, dried flowers and moss that can
be assembled on wooden supports and protected by glass cases (Figure 6). In many
of these displays, the infant Jesus is lying in a limpet shell. This tradition began in
convents in the twelfth century but many people now make their own lapinhas,
which are displayed in family homes during Christmas.124 Incidentally, whilst the
word lapinha could be interpreted as the diminutive of ‘lapa’ meaning limpet, in this
instance, it refers to a small grotto or rock shelter.

115 Nick Aubin and Philippe Aubin, ‘The Neolithic passage graves of the Channel Islands: Stone selection and
the sun’ (2019), www.researchgate.net/publication/337874586_The_Neolithic_Passage_Graves_of_the_Channel_
Islands_Stone_Selection_and_the_Sun, accessed 23 August 2020.
116 Grace Barretto-Tesoro, ‘Burial goods in the Philippines: An attempt to quantify prestige values’, Japanese
Journal of Southeast Asian Studies 41, no. 3 (2003): 299–315, doi.org/10.20495/tak.41.3_299.
117 John M. Goggin, ‘An archaeological survey of the Rio Tepalcatepec Basin, Michoacán, Mexico’, American
Antiquity (1943): 44–58, doi.org/10.2307/275451.
118 Waldo Rudolph Wedel, Archeological Investigations at Buena Vista Lake, Kern County, California (Washington,
DC: US Government Printing Office, 1941); Edward Winslow Gifford, California Shell Artifacts (Berkeley, CA:
University of California Press, 1947).
119 Finbar McCormick, ‘Faunal remains from prehistoric Irish burials’, Journal of Irish Archaeology (1985): 37–48.
120 Marianne E. Bergeron, ‘Death, gender, and sea shells in Carthage’, Pallas. Revue d’études antiques 86 (2011):
169–89, doi.org/10.4000/pallas.2143.
121 Espinosa and Rivera-Ingraham, ‘Biological conservation of giant limpets’.
122 Michael D. Coe, The Maya Scribe and His World (New York: Grolier Club, 1973).
123 Vera Tiesler et al., Before Kukulkán: Bioarchaeology of Maya Life, Death, and Identity at Classic Period Yaxuná
(Tucson, AZ: University of Arizona Press, 2017); Colin Renfrew et al., eds, Ritual, Play and Belief, in Evolution and
Early Human Societies (Cambridge: Cambridge University Press, 2017).
124 Ribeira Grande, ‘Local Products: Lapinhas’ (2020), www.ribeiragrande.pt/en/produtoslocais, accessed 6 August
2020.
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Figure 6: Example of a lapinha—a miniature nativity scene made from shells
(note shells on the back and side walls and the infant Jesus in a limpet shell),
clay, wood, dried flowers and moss. This example is wall-mounted but many are
assembled on wooden supports and protected by glass domes or cases.
Source: Centro Regional de Apoio ao Artesanato, Azores.

Limpets are associated with many superstitions. In the English coastal town of
Shoreham, limpets and other seashells feature in the archway decoration of St
Nicholas’ Church. Limpets are considered a symbol of fortitude and are thought
to represent a tribute to Shoreham’s former maritime importance. In the Channel
Islands, a kind of limpet ‘is the eye of someone who has been drowned, which, at
the end of the world, will grow wings, and fly away to take its place in the head
to which it belongs’.125 In his memoirs in which he recounts making one of the
first European contacts with indigenous people in Chilean Patagonia, John Byron
125 A.F. Chamberlain, ‘The origins of art by Yrjö Hirn’, The Journal of American Folklore 14, no. 53 (1901): 143–6.
doi.org/10.2307/532872.
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reports having been thrashed by the natives for throwing empty limpet shells over
the side of a canoe—something he attributed to being a bad luck superstition.126
In some villages around Galway Bay, Ireland, there was a tradition of placing live
limpets or periwinkles in each corner of the house to bring good luck with the
fishing in the coming year and to ensure a good harvest from the shore.127
Limpets also feature in mythology and folklore. In Canadian Haida culture, Raven
is a central character. It is believed that he created the first two women from clam
shells. As the women felt that they should not have both been created as women,
to make them happy, Raven threw limpet shells at one and turned her into a man,
creating the Haida Gwaii people.128 In New Zealand Māori culture, it is believed
that the spirit, Hinemoana (the ocean) gave birth to shellfish in general and it seems
Hinemoana’s descendant Hunga-terewai produced various whelks and limpets.129 In
Cornish legend, Jan Tregeagle’s punishment for making a pact with the Devil was
the hopeless task of emptying the bottomless Dozmary Pool on Bodmin Moor with
a leaking limpet shell.130 Dozmary Pool is one site of many that is claimed to be
the home of the Lady of the Lake, from whom the legendary King Arthur received
the sword Excalibur. In Scottish Hebridean folklore, lamenting the lack of wisdom
among women, the maiden queen of wisdom invited women to drink from the
‘copan Moire’ (Cup of Mary)—a blue-rayed limpet shell (Patella pellucida).131
Limpets have been connected to folk stories about changelings and witches.
A changeling is a fairy child that has been left in place of a human child stolen by
the fairies. In one story from Guernsey, a local limpet dish forced a changeling to
reveal itself to its mother.132 In the Scottish Hebrides, it is said that witches could
sail in egg or limpet shells and turn into hares or crows. On the Hebridean Island of
Harris, there is a sea stack called ‘An t-ord-bairneach’ (the limpet hammer). It is said
that a witch, who was going to the shore for food or bait, threw it at some person,
with or at whom she was enraged.133 In another story from the Isle of Skye, Mary
MacCulloch134 writes of the widower of a witch and his daughter who also possessed
the ‘wicked arts’. On discovering that his daughter could sink ships by turning a live
limpet upside down in a tub, he stabbed her and let her bleed to death in accordance
with an old law about witches.
126 Byron, The Narrative of the Honourable John Byron.
127 Brian Wright, Brigid: Goddess, Druidess and Saint (New York: History Press, 2011).
128 Ella Elizabeth Clark, Indian Legends of Canada (New York: McClelland & Stewart, 2011).
129 Michael Shirres, ‘Maori religion and mythology, being an account of the cosmogony, anthropogeny, religious
beliefs and rites, magic and folk lore of the Maori folk of New Zealand. Part 2’, Journal of the Polynesian Society 92,
no. 1 (1983): 125–7.
130 Lovell, The Edible Mollusks of Great Britain and Ireland.
131 Alexander Carmichael, Carmina Gadelica: Hymns and Incantations (Edinburgh: The author, 1900).
132 Edgar MacCulloch, Guernsey Folk Lore (London: Elliot Stock, 1903).
133 Forbes, Gaelic Names of Beasts.
134 Mary Julia MacCulloch, ‘Folk-Lore of the Isle of Skye’, Folklore 33, no. 2 (1922): 201–14, doi.org/10.1080/
0015587X.1922.9719240.
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In modern times, limpets still feature in local traditions. For Christians, there is
a strong tradition for eating limpets on Good Friday particularly around the United
Kingdom, Ireland and the Azores.135 In Ireland, collecting food from the shore
rather than going to sea was linked to the belief that the sea craved dead bodies
on Good Friday. People believed that everything they gathered from the shore on
Good Friday would result in good health; there are historical accounts of droves of
children and adults picking the shores clean at low tide. On the Isle of Man, ‘flitters’
(limpets) were harvested from the shore and cooked directly on the fire for breakfast.
As no iron could be used (out of respect for the nails that were used to nail Jesus
to the cross), rather than using a pot, the flitters were cooked in their shells in the
embers of the fire.136 A traditional dance associated with the custom appears to have
experienced a revival in recent years. In Cornwall, England, pies made of limpets,
raisins and sweet herbs are eaten during the Feast of St Constantine.137

Knowledge and education
So, how does the limpet do it? (return to its homescar)
And why, says the anthropocentric Philistine at my elbow, should
anybody care?
Because.
Martin Wells, Civilization and the Limpet (1998)138

Given their familiarity and abundance on the shore, limpets are a common
feature of educational field trips and often feature in touch tanks in aquariums,
and experiences with them can have lasting effects on education and literacy.139
Aquariums are often the only experience that people from land-locked regions
have with marine life and can provide an essential window to the marine world.140
Rocky shores represent ‘living laboratories’ and are excellent, accessible locations for
children and adults to experience marine life face to face.141 Limpets can be the focus
of many targeted field-based teaching exercises due to their responses to a range
of factors affecting their distribution on the shore.142

135 Margaret A. Courtney, ‘Cornish feasts and “feasten” customs’, The Folk-Lore Journal 4, no. 1 (1886):
221–49, doi.org/10.1080/17442524.1886.10602817; Mona Douglas, ‘Manx Folk Dances: Their notation and
revival’, Journal of the English Folk Dance and Song Society 3, no. 2 (1937): 110–16; Allen, Irish traditional cooking;
Neilson et al., ‘Speaking of the sea in the Azores islands’.
136 Arthur William Moore, ‘Customs and Superstitions Connected with the Seasons’, in The Folk-Lore of the Isle
of Man: Being an Account of its Myths, Legends, Superstitions, Customs, & Proverbs (Douglas, Man: Brown, 1891).
137 Courtney, ‘Cornish feasts and “feasten” customs’.
138 Martin John Wells, Civilization and the Limpet (Reading, MA, and Oxford: Perseus, 1998).
139 Graham W. Scott and Margaret Boyd, ‘A potential value of familiarity and experience: Can informal fieldwork
have a lasting impact upon literacy?’, Education 3-13 42, no. 5 (2014): 517–27, doi.org/10.1080/03004279.2012.
731418.
140 Leighton R. Taylor, Aquariums: Windows to Nature (New York: Macmillan General Reference, 1993).
141 Allison Whitmer, ‘Education and outreach’, in Encyclopedia of Tidepools and Rocky Shores, ed. Gaines and Denny.
142 Stephen J. Hawkins and Hugh D. Jones, Marine Field Course Guide, vol. 1: Rocky Shores.
27

International Review of Environmental History • Volume 7, Issue 2, 2021

There are increasing numbers of co-ordinated educational and citizen science
programs emerging. For instance, on the west coast of the United States, the
LimPETS project143 is an environmental monitoring and education program for
students, educators and volunteer groups throughout California. Similarly, in
Europe, the Shore Thing,144 Capturing our Coast145 and Coastwatch Europe146
projects have all trained and engaged thousands of members of the public to gather
data on rocky shore species (including limpets) in the United Kingdom and Ireland.
Limpets have long been the focus of scientific research and the findings of this
research have been the subject of many subject-specific reviews. I do not cover
this here, but, briefly, some major reviews entail the general biology of limpets,147
evolution and adaptation,148 phylogeny, systematics, evolution,149 phylogeography,150
biomedical review of KLH,151 limpets as bioindicators of environmental quality,152
and conservation.153 Research describing how DNA metabarcoding of macroalgal
seed banks on the shell surface of the limpet Niveotectura pallida, Gould 1859, in
Japan has potential implications for the restoration of macroalgal beds in areas where
they have become depleted due to overgrazing by exploding urchin populations.154

143 The Limpets Project. Long-term Monitoring Program and Experiential Training for Students, limpets.org,
accessed 14 August 2020.
144 The Shore Thing Project, www.mba.ac.uk/shore_thing, accessed 14 August 2020.
145 The Capturing our Coast Project, www.capturingourcoast.co.uk, 14 August 2020.
146 The Coast Watch Europe Project, coastwatch.org/europe, accessed 14 August 2020.
147 George M. Branch, ‘The biology of limpets: Physical factors, energy flow, and ecological interactions’,
Oceanography and Marine Biology: An Annual Review 19 (1981): 235–379; Alan N. Hodgson, ‘The biology of
siphonariid limpets (Gastropoda: Pulmonata)’, Oceanography and Marine Biology: An Annual Review 37 (2002):
253–322.
148 George M. Branch, ‘Limpets: evolution and adaptation’, in The Mollusca, ed. E. R. Trueman and M. R. Clark
(Orlando, FL: Academic Press, 1985).
149 S. A. Ridgway et al., ‘A cladistic phylogeny of the family Patellidae (Mollusca: Gastropoda)’, Philosophical
Transactions of the Royal Society of London. Series B: Biological Sciences 353, no. 1375 (1998): 1645–71, doi.
org/10.1098/rstb.1998.0316; Stephanie W. Aktipis et al., ‘Another step towards understanding the slit‐limpets
(Fissurellidae, Fissurelloidea, Vetigastropoda, Gastropoda): A combined five‐gene molecular phylogeny’, Zoologica
Scripta 40, no. 3 (2011): 238–59, doi.org/10.1111/j.1463-6409.2010.00468.x; Tomoyuki Nakano and Takenori
Sasaki, ‘Recent advances in molecular phylogeny, systematics and evolution of patellogastropod limpets’, Journal of
Molluscan Studies 77, no. 3 (2011): 203–17, doi.org/10.1093/mollus/eyr016.
150 Tomoyuki Nakano and Tomowo Ozawa, ‘Worldwide phylogeography of limpets of the order Patellogastropoda:
Molecular, morphological and palaeontological evidence’, Journal of Molluscan Studies 73, no. 1 (2007): 79–99,
doi.org/10.1093/mollus/eym001.
151 J. Robin Harris and Jürgen Markl, ‘Keyhole limpet hemocyanin (KLH): A biomedical review’ Micron 30,
no. 6 (1999): 597–623, doi.org/10.1016/S0968-4328(99)00036-0.
152 Pablo Reguera et al., ‘A review of the empirical literature on the use of limpets Patella spp. (Mollusca:
Gastropoda) as bioindicators of environmental quality’, Ecotoxicology and Environmental Safety 148 (2018): 593–600,
doi.org/10.1016/j.ecoenv.2017.11.004.
153 Espinosa and Rivera-Ingraham, ‘Biological conservation of giant limpets’; Paulo Henriques et al., ‘Patellid
limpets: An overview of the biology and conservation of keystone species of the rocky shores’, in Organismal and
Molecular Malacology, ed. Sajal Ray (Rijeka, Croatia: InTech, 2017): 71–95.
154 Shingo Akita et al., ‘DNA metabarcoding analysis of macroalgal seed banks on shell surface of the limpet
Niveotectura pallida’, European Journal of Phycology (2020): 1–11, doi.org/10.1080/09670262.2020.1750056.
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Recreation and tourism
Buain nam bairnich, nam bairnich, nam bairnich
(Harvest of the limpets, of the limpets, of the limpets)
Runrig, Rubh nan cudaigean155

Figure 7: Limpet shell exhibit at the
Princess Maha Chakri Sirindhorn
Natural History Museum, Prince
Songkla University, Hat Yai, Thailand.
All shells in this collection were
collected in Thailand by a shell trader
and donated to the university.
Source: Louise Firth.

For many children, their first
experiences of the marine environment
and inspiration to study conservation
or biology is through rockpooling.
Rockpooling, snorkelling, baiting and
shelling are important recreational
activities, some locations attracting
tourists and, occasionally, illegal
harvesters.156 Shell collecting is such
an important pastime in Florida that
the popular shelling islands of Sanibel
and Captiva have shelling behaviours
associated with them—the ‘Sanibel
stoop’ and the ‘Captiva crouch’. Private
limpet collections can develop into
educational resources through their
inclusion in education centres, schools,
university collections and formal display
cabinets (Figure 7). Some locations,
such as South Africa, attract limpet
enthusiasts for tourism (including
myself ) due to the exceptionally high
diversity, large sizes and interesting
behaviours exhibited by species there.157

Ecosystem disservices
[N]ibbling away at the soft rocks round our shores year by year, undermining
Britain’s chalk cliffs and sea defences and whittling away the coastline.
Paul Brown, ‘Limpets threaten coast’ (2000)158
155 Runrig, Rubh nan cudaigean: www.songlyrics.com/runrig/rubh-nan-cudaigean-lyrics/, accessed 15 November
2021.
156 Ricardo S. Santos et al., ‘Background document for Azorean limpet Patella aspera’, OSPAR CommissionBiodiversity Series (London, 2010), www.ospar.org/documents?d=7230, accessed 23 August 2020.
157 For review, see George M. Branch, ‘The biology of limpets: Physical factors, energy flow, and ecological
interactions’, Oceanography and Marine Biology: An Annual Review 19 (1981): 235–379.
158 Paul Brown, ‘Limpets threaten coast’, The Guardian, 8 January 2000, www.theguardian.com/uk/2000/jan/08/
paulbrown, accessed 9 June 2020.
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I have dealt with the various provisioning and cultural services that limpets provide
to humans in depth in the above sections. We are becoming increasingly aware of
ecosystem disservices, which are classed as the functions or properties of species
that cause effects that are perceived as harmful, unpleasant or unwanted. Here,
I highlight some of the documented ecosystem disservices that are associated
with limpets.
Limpets are the champion grazers of the rocky intertidal zone. They are known to
graze on bacteria,159 diatoms (single-celled algae) and algal spores in biofilms that
coat rocky substrata,160 in addition to both attached161 and drifting macroalgae.162
Their grazing activity has been widely shown to have an important structuring
function on rocky shores.163 In locations that are characterised by soft rock, the
physical scraping of the ribbon-like radula (feeding structure) during feeding can
erode the underlying rock.164 Homing individuals that develop ‘homescars’ can
form depressions in the rock (up to 10 mm)165 through a combination of physical
(from the grinding of their shells against the rock) and chemical erosion (through
the mucus they produce) whilst stationary (Figure 8).166 Claire Andrews and Rendel
Williams167 experimentally investigated the erosion of chalk platforms in south-east
England and estimated that, on average, limpets were responsible for approximately
12 per cent of the erosion, and in areas of maximum densities, up to 35 per cent

159 Paolo Della Santina et al., ‘Food availability and diet composition of three coexisting Mediterranean limpets
(Patella spp.)’, Marine Biology 116, no. 1 (1993): 87–95, doi.org/10.1007/BF00350735.
160 Stephen J. Hawkins et al., ‘A comparison of feeding mechanisms in microphagous, herbivorous, intertidal,
prosobranchs in relation to resource partitioning’, Journal of Molluscan Studies 55, no. 2 (1989): 151–65, doi.org/
10.1093/mollus/55.2.151; Richard C. Thompson et al., ‘Physical stress and biological control regulate the producer–
consumer balance in intertidal biofilms’, Ecology 85, no. 5 (2004): 1372–82, doi.org/10.1890/03-0279.
161 Robert G. Creese and Antony J. Underwood, ‘Analysis of inter- and intra-specific competition amongst intertidal
limpets with different methods of feeding’, Oecologia 53, no. 3 (1982): 337–46, doi.org/10.1007/BF00389010;
Gillian M. Notman et al., ‘Macroalgae contribute to the diet of Patella vulgata from contrasting conditions of latitude
and wave exposure in the UK’, Marine Ecology Progress Series 549 (2016): 113–23, doi.org/10.3354/meps11691.
162 Rodrigo H. Bustamante et al., ‘Maintenance of an exceptional intertidal grazer biomass in South Africa:
Subsidy by subtidal kelps’, Ecology 76, no. 7 (1995): 2314–29, doi.org/10.2307/1941704.
163 Robert S. Steneck and L. Watling, ‘Feeding capabilities and limitation of herbivorous molluscs: A functional
group approach’, Marine Biology 68, no. 3 (1982): 299–319, doi.org/10.1007/BF00409596; Stephen J. Hawkins
and Richard G. Hartnoll, ‘Grazing of intertidal algae by marine invertebrates’, Oceanography and Marine Biology:
An Annual Review 21 (1983): 195–282; Nessa E. O’Connor and Tasman P. Crowe, ‘Biodiversity loss and ecosystem
functioning: Distinguishing between number and identity of species’, Ecology 86, no. 7 (2005): 1783–96, doi.org/
10.1890/04-1172.
164 T. Spencer, ‘Limestone coastal morphology: The biological contribution’, Progress in Physical Geography 12,
no. 1 (1988): 66–101, doi.org/10.1177/030913338801200103; Stephen Trudgill, ‘Integrated geomorphological
and ecological studies on rocky shores in southern Britain’, Field Studies 7, no. 1 (1988): 239–79.
165 Claire Andrews and Rendel B. G. Williams, ‘Limpet erosion of chalk shore platforms in southeast
England’, Earth Surface Processes and Landforms: the Journal of the British Geomorphological Research Group 25,
no. 12 (2000): 1371–81.
166 J. Clarke Hawkshaw, ‘On the action of limpets (Patella) in sinking pits in and abrading the surface of the chalk
at Dover’, Zoological Journal of the Linnean Society 14, no. 76 (1878): 406–11, doi.org/10.1111/j.1096-3642.1878.
tb01543.x; David R. Lindberg and K. R. Dwyer, ‘The topography, formation and role of the home depression of
Collisella scabra (Gould)’, The Veliger 25 (1983): 229–34.
167 Andrews and Williams, ‘Limpet erosion of chalk shore platforms in southeast England’.
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of the erosion. Whilst this is a completely natural process, this could be perceived
as an ecosystem disservice, which is captured by the media quote at the beginning
of this section.

Figure 8: Limpet homescars and coastal erosion.

(a) Close up of deep-eroded home-scar on soft rock at Garretstown, Co. Cork, Ireland. Note the obvious
radula (teeth) marks around the edges. (b) Live Patella ulyssiponensis on their homescars excavated into
depressions on soft limestone blocks on Plymouth Breakwater, UK. (c) Wider perspective of Plymouth
Breakwater. Constructed of both limestone and harder granite blocks, the limestone rocks are being
eroded quicker (the rock pools) through a combination of physical erosion by waves and tides, but also
through physical and chemical erosion caused by limpets. Each of the green tufts of algae in the pool
in the foreground is attached to a limpet shell. There are no excavations of homescars evident on the
granite rock.
Source: Louise Firth.

Whilst limpets are commonly eaten in many parts of the world, there may also be
hazards with this practice. For instance, Martin mentions the risk of jaundice from
eating too many limpets in June.168 Despite there being no references to this since
1703, it has been stated by others that limpets may be unsuitable for people with
delicate stomachs169 and that the radula should be removed before consumption.170
168 Martin, A Description of the Western Islands of Scotland.
169 Jonathan Pereira, A Treatise on Food and Diet (London: Longman, Brown, Green and Longmans, 1843), 297,
cited in Anne Hardy, ‘Exorcizing Molly Malone: Typhoid and shellfish consumption in urban Britain 1860–1960’,
History Workshop Journal 55, no. 1 (2003): 72–90, doi.org/10.1093/hwj/55.1.72.
170 A. Solem, ‘Snails and human welfare’, Health 10 (1965): 31–7, cited in Karen Hardy, ‘Shell as a raw material
for tools and jewellery in Mesolithic Scotland’, Munibe Suplemento-Gehigarria 31 (2010): 128–37.
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Limpets can ingest harmful phycotoxins,171 but to date, there is little evidence that
the consumption of limpets causes Paralytic Shellfish Poisoning (PSP) in humans.
In comparison to filter-feeding bivalves, which are well known for accumulating
phycotoxins,172 grazing limpets are less likely to consume them.

Figure 9: Invasive slipper limpet (Crepidula fornicata) death assemblage
on a Normandy beach, France.
Source: Louise Firth.

The slipper limpet (Crepidula fornicata) is native to North America and Mexico
but has successfully invaded many parts of Europe and the Mediterranean, where
it is considered an invasive species due to its negative ecological impacts on
sediment dynamics and competition with other species,173 including commercial
species.174 The slipper limpet has negative socio-economic consequences on scallop

171 Hermann Sommer and K. F. Meyer, ‘Paralytic shell-fish poisoning’, A.M.A. Archives of Patholology 24 (1937):
560–98; Jonathan R. Deeds et al., ‘Non-traditional vectors for paralytic shellfish poisoning’, Marine Drugs 6, no. 2
(2008): 308–48, doi.org/10.3390/md6020308.
172 Sandra E. Shumway, ‘Phycotoxin‐related shellfish poisoning: Bivalve molluscs are not the only vectors’, Reviews
in Fisheries Science 3, no. 1 (1995): 1–31, doi.org/10.1080/10641269509388565
173 J. Grall and Jason M. Hall-Spencer, ‘Problems facing maerl conservation in Brittany’, Aquatic Conservation—
Marine and Freshwater Ecosystems 13 (2003); Olivier le Pape et al., ‘Effect of an invasive mollusc, American slipper
limpet Crepidula fornicata, on habitat suitability for juvenile common sole Solea solea in the Bay of Biscay’, Marine
Ecology Progress Series 277 (2004): 107–15, doi.org/10.3354/meps277107.
174 Thieltges, ‘Impact of an invader’.
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and oyster farming175 and areas with very high numbers have been deemed unfit
for commercial fisheries.176 Furthermore, high infestations by C. fornicata on
infrastructure associated with the culture of molluscs make expensive cleaning
operations necessary,177 and their shells can dominate beaches, potentially making
them less desirable to walk or lie on (Figure 9).

Conservation
The limpet … does not seem to have much to fear from active enemies …
while man is, in some districts, a serious enemy.
James Davis and Herbert Fleure, Patella (1903)178

In the above sections, I have shown how limpets have faced myriad anthropogenic
threats that differ both spatially and temporally. In some regions they are seriously
threatened. An historical perspective is essential for guiding future conservation goals.
Shifting baseline syndrome179 refers to changing human perceptions of biological
systems due to lack of knowledge or loss of experience about past conditions.
It is a key issue for the conservation of all habitats and species, including limpets.
Without knowledge of past limpet population states and trends or an appreciation
of their importance in providing provisioning and cultural services, shifting baseline
syndrome could influence the validity of local ecological knowledge, monitoring,
conservation and education.180

175 Michel Blanchard, ‘Spread of the slipper limpet Crepidula fornicata’.
176 Gérard Thouzeau et al., ‘Rôle des interactions biotiques sur le devenir du pré-recrutement et la croissance de
Pecten maximus (L.) en Rade de Brest’, Comptes Rendus de l’Académie des Sciences-Series III—Sciences de la Vie 323,
no. 9 (2000): 815–25, doi.org/10.1016/S0764-4469(00)01232-4; Gérard Thouzeau et al., ‘Impact des polluants
d’origine anthropique sur les organismes benthiques marins: Notions d’indicateurs biologiques de perturbation
et de réseaux de surveillance’, in Zones côtières et questions d’environnement: Réflexions méthodologiques (Paris: Institut
de France, Académie des Sciences, 2003), 177–214; Marjolaine Frésard and Jean Boncoeur, ‘Costs and benefits
of stock enhancement and biological invasion control: The case of the Bay of Brest scallop fishery’, Aquatic Living
Resources 19, no. 3 (2006): 299–305, doi.org/10.1051/alr:2006031.
177 Blanchard, Michel, ‘Spread of the slipper limpet Crepidula fornicata’.
178 James Richard Ainsworth Davis and Herbert John Fleure, Patella: The Common Limpet (London: Williams &
Norgate, 1903).
179 Daniel Pauly, ‘Anecdotes and the shifting baseline syndrome of fisheries’, Trends in Ecology & Evolution 10,
no. 10 (1995): 430, doi.org/10.1016/S0169-5347(00)89171-5; Jeremy B. C. Jackson et al., ‘Historical overfishing
and the recent collapse of coastal ecosystems’, Science 293, no. 5530 (2001): 629–37, doi.org/10.1126/
science.1059199.
180 Sarah K. Papworth et al., ‘Evidence for shifting baseline syndrome in conservation’, Conservation Letters 2,
no. 2 (2009): 93–100, doi.org/10.1111/j.1755-263X.2009.00049.x.
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Due to the availability of historical data,181 at least two species of limpet are officially
listed as extinct on the International Union for Conservation of Nature (IUCN)
Red List:182 one due to habitat loss (Lottia alveus Conrad 1831),183 the other to
coastal development (Lottia edmitchelli Lipps 1963).184 Two other species with very
narrow niches (Siphonaria compressa Allanson 1958, which lives on seagrass in South
African lagoons, and Ancylastrum cumingianus Bourguignat 1853, which lives in
Tasmanian freshwater lakes) are currently listed as critically endangered. Whilst
neither Patella ferruginea nor Scutellastra mexicana (rocky shore species that occur
in the Mediterranean and the eastern Pacific, respectively) are listed, it is argued by
some that they are on the brink of extinction, primarily due to over-exploitation.185
Many other species that have been subjected to long-term sustained harvesting
and exploitation have undergone population depletions and size shifts towards
smaller individuals. Population depletion is particularly evident in larger species.186
As the largest individuals tend to be harvested first, there is both historical and
modern evidence for size reductions over time.187 Occasionally, there are sufficient
data available to provide evidence of recovery following periods of reduced
harvesting.188

181 Timothy A. Conrad, ‘Description of fifteen new species of recent, and three of fossil shells, chiefly from the
coast of the United States’, Journal of the Academy of Natural Sciences of Philadelphia 6, no. 2 (1831): 256–68; David
R. Lindberg, ‘A recent specimen of Collisella edmitchelli from San Pedro, California (Mollusca: Acmaeidae)’, Bulletin
of the Southern California Academy of Sciences 83, no. 3 (1984): 148–51.
182 P. Bouchet, Lottia alveus. The IUCN Red List of Threatened Species 1996: e.T12382A3339013, doi.
org/10.2305/IUCN.UK.1996.RLTS.T12382A3339013.en; P. Bouchet, Collisella edmitchelli. The IUCN Red List
of Threatened Species 1996: e.T5119A11116006, doi.org/10.2305/IUCN.UK.1996.RLTS.T5119A11116006.en.
183 James T. Carlton et al., ‘The first historical extinction of a marine invertebrate in an ocean basin: The demise
of the eelgrass limpet Lottia alveus’, The Biological Bulletin 180, no. 1 (1991): 72–80, doi.org/10.2307/1542430.
184 Callum M. Roberts and Julie P. Hawkins, ‘Extinction risk in the sea’, Trends in Ecology & Evolution 14, no. 6
(1999): 241–6, doi.org/10.1016/S0169-5347(98)01584-5.
185 Free Espinosa et al., ‘Updated global distribution of the threatened marine limpet Patella ferruginea
(Gastropoda: Patellidae): An example of biodiversity loss in the Mediterranean’, Oryx 48, no. 2 (2014): 266–75,
doi.org/10.1017/S0030605312000580; José Luis Carballo et al., ‘Decimation of a population of the endangered
species Scutellastra mexicana’.
186 Espinosa and Rivera-Ingraham, ‘Biological conservation of giant limpets’.
187 George M. Branch, ‘Notes on the ecology of Patella concolor and Cellana capensis, and the effects of human
consumption on limpet populations’, African Zoology 10, no. 1 (1975): 75–85; Pombo and Escofet, ‘Effect of
exploitation on the limpet Lottia gigantea’; Jerardino, Antonieta, ‘Large shell middens in Lamberts Bay, South
Africa: A case of hunter–gatherer resource intensification’, Journal of Archaeological Science 37, no. 9 (2010):
2291–302, doi.org/10.1016/j.jas.2010.04.002; Jon M. Erlandson et al., ‘10,000 years of human predation and size
changes in the owl limpet (Lottia gigantea) on San Miguel Island, California’, Journal of Archaeological Science 38,
no. 5 (2011): 1127–34, doi.org/10.1016/j.jas.2010.12.009; Carolynn M. Harris et al., ‘Analysis of the size, shape,
and modeled age of common limpets’.
188 Judith C. Sealy et al., ‘Isotope assessment and the seasonal-mobility hypothesis in the Southwestern Cape of
South Africa’ [and comments and replies], Current Anthropology 27, no. 2 (1986): 135–50, doi.org/10.1086/203404;
Mark D. McCoy, ‘Hawaiian limpet harvesting in historical perspective: A review of modern and archaeological data
on Cellana spp. from the Kalaupapa Peninsula, Moloka‘i Island’, Pacific Science 62, no. 1 (2008): 21–38, doi.org/
10.2984/1534-6188(2008)62[21:HLHIHP]2.0.CO;2.
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The loss of larger and older individuals has cascading effects on populations,
including changes in life-history parameters, demographics, reproductive success
and ecological interactions.189 For instance, in protandrous hermaphrodite species
that begin as male and switch to female, the exploitation of larger individuals can
lead to earlier sex change190 and altered sex ratios, which can contribute to reduced
reproductive success191 and even the eventual collapse of the exploited populations.192
Furthermore, the removal of grazing limpets facilitates algal growth,193 leading to
further cascading ecosystem effects.194
Regional comparisons between the South African east and west coasts provide
a useful recent example of the cascading effects of human over-exploitation, which
is linked to urbanisation and national policy on the movement of people. W. R.
Siegfried et al.195 describe how a modified form of the hunter-gatherer lifestyle
189 Phillip B. Fenberg and Kaustuv Roy, ‘Ecological and evolutionary consequences of size‐selective harvesting: How
much do we know?’, Molecular Ecology 17, no. 1 (2008): 209–20, doi.org/10.1111/j.1365-294X.2007.03522.x;
reviewed in Henriques et al., ‘Patellid limpets’.
190 Carla D. G. Borges et al., ‘The influence of simulated exploitation on Patella vulgata populations: Protandric
sex change is size‐dependent’, Ecology and Evolution 6, no. 2 (2016): 514–31, doi.org/10.1002/ece3.1872; Gustavo
M. Martins et al., ‘Exploitation promotes earlier sex change in a protandrous patellid limpet, Patella aspera Röding,
1798’, Ecology and Evolution 7, no. 10 (2017): 3616–22, doi.org/10.1002/ece3.2925.
191 Free Espinosa et al., ‘Aspects of reproduction and their implications for the conservation of the endangered
limpet, Patella ferruginea’, Invertebrate Reproduction & Development 49, no. 1–2 (2006): 85–92, doi.org/10.1080
/07924259.2006.9652197; Gustavo M. Martins et al., ‘Rocky intertidal community structure in oceanic islands:
Scales of spatial variability’, Marine Ecology Progress Series 356 (2008): 15–24, doi.org/10.3354/meps07247.
192 J. Núnez et al., ‘Present distribution of the populations of Patella candei D’Orbigny, 1840 (Mollusca: Gastropoda)
in the Canary Islands. A species in danger of extinction’, Boletin-Instituto Español de Oceanografia 19, no. 1/4
(2003): 371; Jose M. Guerra-García et al., ‘Assessing habitat use of the endangered marine mollusc Patella ferruginea
(Gastropoda, Patellidae) in northern Africa: Preliminary results and implications for conservation’, Biological
Conservation 116, no. 3 (2004): 319–26, doi.org/10.1016/S0006-3207(03)00201-5; Free Espinosa et al., ‘Effect
of human pressure on population size structures of the endangered ferruginean limpet: Toward future management
measures’, Journal of Coastal Research 25, no. 4 (254) (2009): 857–63, doi.org/10.2112/08-1005.1.
193 Sheila M. Lodge, ‘Algal growth in the absence of Patella on an experimental strip of foreshore, Port St. Mary,
Isle of Man’, Proceedings and Transactions of the Liverpool Biological Society 56 (1948): 78–83; A. H. Dye, ‘The
effects of excluding limpets from the lower balanoid zone of rocky shores in Transkei, South Africa’, South African
Journal of Marine Science 15, no. 1 (1995): 9–15, doi.org/10.2989/025776195784156313; Diana Boaventura
et al., ‘The effects of grazing on the distribution and composition of low-shore algal communities on the central
coast of Portugal and on the southern coast of Britain’, Journal of Experimental Marine Biology and Ecology 267,
no. 2 (2002): 185–206, doi.org/10.1016/S0022-0981(01)00372-0; Andrew J. Davies et al., ‘Limpet grazing and
loss of Ascophyllum nodosum canopies on decadal time scales’, Marine Ecology Progress Series 339 (2007): 131–41,
doi.org/10.3354/meps339131; Pippa Moore et al., ‘Effects of grazer identity on the probability of escapes by a
canopy-forming macroalga’, Journal of Experimental Marine Biology and Ecology 344, no. 2 (2007): 170–80, doi.
org/10.1016/j.jembe.2006.12.012; Ana Chaverra et al., ‘Removal of intertidal grazers by human harvesting leads
to alteration of species interactions, community structure and resilience to climate change’, Marine Environmental
Research, 146 (2019): 57-65, doi.org/10.1016/j.marenvres.2019.03.003.
194 David R. Lindberg et al., ‘Human influences on trophic cascades along rocky shores’, Ecological Applications 8,
no. 3 (1998): 880–90, doi.org/10.1890/1051-0761(1998)008[0880:HIOTCA]2.0.CO;2; Stuart R. Jenkins et al.,
‘Regional scale differences in the determinism of grazing effects in the rocky intertidal’, Marine Ecology Progress
Series 287 (2005): 77–86, doi.org/10.3354/meps287077; Ross A. Coleman et al., ‘A continental scale evaluation of
the role of limpet grazing on rocky shores’, Oecologia 147, no. 3 (2006): 556–64.
195 George Branch and Rodrigo Bustamante (unpublished), cited in W. R. Siegfried et al., ‘The exploitation of
intertidal and subtidal biotic resources of rocky shores in Chile and South Africa—an overview’, in Rocky Shores,
1–15.
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persisted on the east coast but not on the west coast. The abolition of apartheid laws
led to the relocation of people from the ‘homelands’ to cities, resulting in dramatic
increases in urban populations (e.g. Cape Town grew from 900,000 in 1980 to
2.5 million in 1992). This led to an intensification of subsistence exploitation of
the shore in the Western Cape and shores that were previously grazer-dominated
became algal-dominated due to the exploitation of limpets.
The over-exploitation of limpets has prompted the implementation of management
strategies to protect exploited populations and mitigate human impacts in many
regions.196 The establishment of species-specific total allowable catches, minimum
capture sizes, closed seasons and closed areas have been the most common measures
that are currently in place, with varying levels of success. Gustavo Martins et al.197
concluded that the establishment of Limpet Protection Zones (LPZs), seasonal
closures and minimum catch sizes in the Azores are insufficient for the effective
management of Patella candei d’Orbigny, 1840, and P. aspera. Hugo Diogo et al.198
confirmed high levels of non-compliance with LPZs and that seasonal closures
were largely ignored, highlighting the fact that new regulations will need a strong
enforcement policy. For instance, Patella ferruginea is protected under Spanish law
(Natural Heritage and Biodiversity 42/2007), and, in 2008, it was the first marine
animal to have a species-specific conservation strategy. The illegal harvesting of P.
ferruginea in Spain induces a harvesting ban and brings up to two years in prison.
For those species heavily harvested as food resources, future research on rearing
limpets in low trophic aquaculture systems would be a way to provide the needed
biomass by diverting pressure from the intertidal zone. A lot could be learned from
abalone aquaculture with regard to the needed adaptations.199 Alternatively, another
approach would be to give local communities some responsibilities for the study and
management of limpet stocks.200
In the United Kingdom and Ireland, harvesting is not generally considered to be a
major threat to limpets today. As mentioned in the opening of this review, kicking
limpets off the rocks is a popular activity. The establishment of LPZs, combined
with volunteer patrols and a public education campaign to prevent this activity,
196 For reviews, see Espinosa and Rivera-Ingraham, ‘Biological conservation of giant limpets’; Henriques et al.,
‘Patellid limpets’.
197 Gustavo M. Martins et al., ‘Illegal harvesting affects the success of fishing closure areas’, Journal of the Marine
Biological Association of the United Kingdom 91, no. 4 (2011): 929–37, doi.org/10.1017/S0025315410001189.
198 Diogo et al., ‘Catch me if you can’.
199 For a comprehensive review of feasibility options, see Mau and Jha, ‘Aquaculture of two commercially
important molluscs’.
200 Patricio A. Bernal et al., ‘New regulations in Chilean fisheries and aquaculture: ITQ’s and territorial users
rights’, Ocean & Coastal Management 42, no. 2–4 (1999): 119–42, doi.org/10.1016/S0964-5691(98)00049-0; J.
Carlos Castilla and S. Gelcich, ‘Management of the loco (Concholepas concholepas) as a driver for self-governance
of small-scale benthic fisheries in Chile’, FAO Fisheries Technical Paper 504 (2008): 441; Elinor Ostrom, ‘The
challenge of common-pool resources’, Environment: Science and Policy for Sustainable Development 50, no. 4 (2008):
8–21, doi.org/10.3200/ENVT.50.4.8-21, reviewed in Carla Debora Borges, ‘The influence of environment and
exploitation on sex change limpets’ (PhD diss., University of Southampton, 2013), 186–8.
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alongside bait collecting, was found to be successful at Kimmeridge Bay on the
south coast of England.201 Given that pressures vary regionally, specific policies
and actions need to be developed at a regional level, but where funding allows, the
employment of new technologies in auxiliary surveillance methods, such as drones
and monitoring cameras, could improve the applicability of management measures
for resource protection and sustainability.202
With urbanisation and artificialisation of the global coastline, artificial substrata
such as sea walls and coastal defence structures are proliferating.203 In some regions,
these artificial substrata can be used for the conservation of over-exploited limpets.
For instance, both P. ferruginea and the saffian limpet (Cymbula safiana Lamarck
1819) settle in high densities on artificial substrata,204 which has led to the concept
of artificial environments being designated ‘artificial marine microreserves’.205
As some harbours are smaller and easier to police, they could potentially serve as
important refuges from illegal harvesting and function as networks.206 Furthermore,
artificial substrata can be manipulated to promote certain species.207 In the Azores,
pits drilled into vertical sea walls resulted in enhanced recruitment and survival
of the over-exploited Patella candei over both short (four‑month) and long
(seven‑year) timescales.208

201 Eunice H. Pinn and Michelle Rodgers, ‘The influence of visitors on intertidal biodiversity’, Journal of the Marine
Biological Association of the United Kingdom 85, no. 2 (2005): 263–8, doi.org/10.1017/S0025315405011148h.
202 Diogo et al., ‘Catch me if you can’.
203 Louise B. Firth et al., ‘Ocean sprawl: Challenges and opportunities for biodiversity management in a changing
world’, Oceanography and Marine Biology: an Annual Review, 54 (2016): 189–262; Su Yin Chee et al., ‘Land
reclamation and artificial islands: Walking the tightrope between development and conservation’, Global Ecology
and Conservation, 12 (2017): 80-95, doi.org/10.1016/j.gecco.2017.08.005; Louise B. Firth et al., ‘Greening
of grey infrastructure should not be used as a Trojan horse to facilitate coastal development’, Journal of Applied
Ecology (2020), doi.org/10.1111/1365-2664.13683.
204 Rivera-Ingraham et al., ‘Conservation status and updated census of Patella ferruginea; Georgina Alexandra
Rivera-Ingraham et al., ‘Present status of the endangered limpet Cymbula nigra (Gastropoda, Patellidae) in Ceuta:
How do substrate heterogeneity and area accessibility affect population structure?’, Animal Biodiversity and
Conservation 34, no. 2 (2011): 319–30, www.raco.cat/index.php/ABC/article/view/248924.
205 José C. García‐Gómez et al., ‘Marine artificial micro‐reserves: A possibility for the conservation of
endangered species living on artificial substrata’, Marine Ecology 32, no. 1 (2011): 6–14, doi.org/10.1111/j.14390485.2010.00409.x.
206 José C. García‐Gómez et al., ‘Artificial Marine Micro‐Reserves Networks (AMMRNs): An innovative approach
to conserve marine littoral biodiversity and protect endangered species’, Marine Ecology 36, no. 3 (2015): 259–77,
doi.org/10.1111/maec.12167.
207 For a comprehensive review, see Kathryn A. O’Shaughnessy et al., ‘Design catalogue for eco-engineering of
coastal artificial structures: A multifunctional approach for stakeholders and end-users’, Urban Ecosystems 23, no. 2
(2020): 431–43, doi.org/10.1007/s11252-019-00924-z.
208 Gustavo M. Martins et al., ‘Enhancing stocks of the exploited limpet Patella candei d’Orbigny via modifications
in coastal engineering’, Biological Conservation 143, no. 1 (2010): 203–11, doi.org/10.1016/j.biocon.2009.10.004;
Gustavo M. Martins et al., ‘Long-term modifications of coastal defences enhance marine biodiversity’, Environmental
Conservation 43 (2016), 109–16.
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Limpets are vulnerable to a wide range of other anthropogenic threats. I only briefly
cover these here as it is beyond the scope of this review. Many species are sensitive
to water pollution,209 which is known to have negative effects on heart rate,210
reproduction,211 pedal mucus production,212 tenacity213 and survival,214 but positive
impacts on growth.215 Whilst limpets have been shown to ingest fewer microplastics
compared to other species,216 microplastics are known to have negative effects on
their growth and development.217 Climate change in its various forms (e.g. rising
temperatures, extreme weather, increased storminess) has myriad individual and
synergistic impacts on limpets,218 ranging from proximate impacts on physiology,219

209 Free Espinosa, José M. Guerra-García, and José C. García-Gómez, ‘Sewage pollution and extinction risk: An
endangered limpet as a bioindicator?’, Biodiversity and Conservation 16, no. 2 (2007): 377–97, doi.org/10.1007/
s10531-005-3014-3.
210 Guido Chelazzi et al., ‘Different cardiac response to copper in limpets from metal polluted and clean shores of
Hong Kong’, Marine Environmental Research 58, no. 1 (2004): 83–93, doi.org/10.1016/j.marenvres.2004.01.001.
211 J. H. Liu and B. Morton, ‘The impacts of pollution on the growth, reproduction and population
structure of Hong Kong limpets’, Marine Pollution Bulletin 36, no. 2 (1998): 152–58 doi.org/10.1016/S0025326X(97)00175-6.
212 Mark S. Davies, ‘Heavy metals in seawater: Effects on limpet pedal mucus production’, Water Research 26,
no. 12 (1992): 1691–3, doi.org/10.1016/0043-1354(92)90169-5.
213 Stephen R. Cartwright et al., ‘Ecologically relevant effects of pulse application of copper on the limpet Patella
vulgata’, Marine Ecology Progress Series 326 (2006): 187–94, doi.org/10.3354/meps326187; Mark Anthony Browne
et al., ‘Organophosphorous biocides reduce tenacity and cellular viability but not esterase activities in a non-target
prosobranch (limpet)’, Environmental Pollution 203 (2015): 208–13, doi.org/10.1016/j.envpol.2015.04.001.
214 Stephen J. Hawkins et al., ‘From the Torrey Canyon to today: A 50-year retrospective of recovery from the oil
spill and interaction with climate-driven fluctuations on Cornish rocky shores’, International Oil Spill Conference
Proceedings, 1 (2017): 74–103, doi.org/10.7901/2169-3358-2017.1.74.
215 Liu and Morton, ‘The impacts of pollution on the growth, reproduction and population structure of Hong
Kong limpets’; Alejandro Tablado et al., ‘Growth of the pulmonate limpet Siphonaria lessoni (Blainville) in a rocky
intertidal area affected by sewage pollution’, Journal of Experimental Marine Biology and Ecology 175, no. 2 (1994):
211–26, doi.org/10.1016/0022-0981(94)90027-2.
216 Lars Gutow et al., ‘Gastropod pedal mucus retains microplastics and promotes the uptake of particles by
marine periwinkles’, Environmental Pollution 246 (2019): 688–96, doi.org/10.1016/j.envpol.2018.12.097.
217 Hau Kwan Abby Lo and Kit Yu Karen Chan, ‘Negative effects of microplastic exposure on growth
and development of Crepidula onyx’, Environmental Pollution 233 (2018): 588–95, doi.org/10.1016/j.
envpol.2017.10.095.
218 For reviews, see Brian Helmuth et al., ‘Living on the edge of two changing worlds: Forecasting the responses
of rocky intertidal ecosystems to climate change’, Annual Review of Ecology, Evolution, and Systematics 37 (2006):
373–404, doi.org/10.1146/annurev.ecolsys.37.091305.110149; S. J. Hawkins et al., ‘Consequences of climatedriven biodiversity changes for ecosystem functioning of North European rocky shores’, Marine Ecology Progress
Series 396 (2009): 245–59, doi.org/10.3354/meps08378.
219 Gray A. Williams et al., ‘Come rain or shine: the combined effects of physical stresses on physiological and
protein‐level responses of an intertidal limpet in the monsoonal tropics’, Functional Ecology 25, no. 1 (2011):
101–10, doi.org/10.1111/j.1365-2435.2010.01760.x; Ivana Prusina et al., ‘Variations in physiological responses
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morphology,220 and phenology,221 which affects behaviour,222 biotic interactions223
and survival,224 to emergent impacts on vertical225 and geographic distributions.226
Many species of limpet have been seriously impacted by over-exploitation, habitat
alteration and other anthropogenic threats. It is imperative that management efforts
are established and enforced, but coupled with this, promoting education and positive
experiences will encourage better understanding and appreciation, not only of limpets
but of the wider natural environment.227 For instance, Susan Gubbay describes how
children are encouraged to imagine what it is like to be an organism on the shore. She
argues that children will be considerably less likely to kick limpets off rocks if they
are asked to ‘consider what it is like being a limpet’.228 If bait collectors and illegal
harvesters knew how important limpets were for the ecosystem, or indeed that some
species can live for up to 35 years,229 arguably, they may be less likely to illegally collect
them from the shore. Where limpets are being collected for subsistence and bait, this
requires a different approach and wider coordinated government support.230
220 Christopher D. G. Harley et al., ‘Thermal stress and morphological adaptations in limpets’, Functional
Ecology (2009): 292–301.
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environmental conditions: survival, growth rates and life‐history’, Italian Journal of Zoology 75, no. 4 (2008):
371–84, doi.org/10.1080/11250000801887740.
230 Robert S. Pomeroy and Fikret Berkes, ‘Two to tango: The role of government in fisheries co-management’, Marine
Policy 21, no. 5 (1997): 465–80, doi.org/10.1016/S0308-597X(97)00017-1; Juan C. Castilla and Miriam Fernandez,
‘Small‐scale benthic fisheries in Chile: On co‐management and sustainable use of benthic invertebrates’, Ecological
Applications 8 (1998): S124-32, doi.org/10.1890/1051-0761(1998)8[S124:SBFICO]2.0.CO;2; Antony J.
Underwood, ‘Exploitation of species on the rocky coast of New South Wales (Australia) and options for its
management’, Ocean & Coastal Management 20, no. 1 (1993): 41–62, doi.org/10.1016/0964-5691(93)90012-N;
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Coastal and fisheries co-management in South Africa (Lansdowne: University of Cape Town Press, 2003), 61–98.
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Concluding remarks
This comprehensive review rectifies the limpet’s reputation as ‘famine food’ and
attests to the important role that limpets played in past and present coastal cultural
heritage and food culture globally. Limpets featured in the diets of early hominids and
Neanderthals and undoubtedly contributed to the evolution of the large, complex,
metabolically expensive brain characterised by modern Homo sapiens. They were often
the dominant shellfish in the diet of early modern humans and played an important role
in sustaining the poor during times of famine and destitution. In a cultural turnaround,
they are considered a delicacy in many cultures and feature in middle-class foraging
and survival activities. Limpets appear to have a special importance as bait in several
parts of the world, with an entire culture and language having developed around the
use of limpets for bait in Scotland. The shells have been exploited for a wide variety
of uses, including as tools, currency, offerings, traditional medicine, jewellery and
artworks. They have important spiritual and religious relevance, featuring in myriad
traditions, superstitions and folklore. This review primarily focused on information
that was available in online resources and through information provided through
online communications with the global community. Future work would benefit from
specifically targeting information from oral histories and discourses with a particular
consideration of indigenous populations and languages other than English.
Box 1: The tenacity of limpets.
Better not stick here all night like a limpet. This weather makes you dull.
James Joyce, Ulysses (1922)231

Limpets are celebrated for their tenacity. Their ability to cling to rocks and other
hard surfaces has made them synonymous with persistence and determination. This
trait was recognised by Aristotle (350 BCE) who noted ‘even the limpet releases its
hold in order to search for food’.232 Historically, this trait was attributed to God,233
and whilst this trait is now known to have evolved, Charles Darwin observed that it
is an instinct, not learned behaviour.234 The word ‘limpet’ is thought to have origins
relating to tenacity. The Old English term lempedu (‘lamprey’), links to Late Latin
lampetra (‘lamprey’), whose further origin is unknown, but is traditionally thought to
derive from lambō (‘I lick’) + petra (‘rock’). In the northern Scottish isle of Stronsay,
sailors whose boats never left port were ridiculed, suggesting that they ‘stick to the
pier like limpets’. In Scottish Gaelic, the idiom ‘cho ceangailte is a tha bàirneach ris
an lic’, translates as ‘stick like a limpet’, is a figurative way of saying the more wellknown phrase ‘sticks like shit [apologies!] to a blanket’.

231 James Joyce, Ulysses. ed. Hans Walter Gabler (New York: Vintage, 1986).
232 Aristotle, The History of Animals (350 BC).
233 John Wesley, A Survey of the Wisdom of God in the Creation: Or, A Compendium of Natural Philosophy, vol. 1
(London: William Pine, 1770).
234 Charles R. Darwin, Journal of Researches into the Natural History and Geology of the Various Countries Visited by
H.M.S. Beagle etc. (New York: Appleton, 1878).
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Developed during the Second World War, the naval ‘Limpet mine’ was designed
to be attached to the hulls of warships by divers (‘frogmen’). The prototype was
an English invention reportedly based on materials bought from the department
store Woolworths (a large tin bowl, a condom, and a packet of aniseed balls),
which dissolve in acid at just the right rate to set off a timed detonation.235 ‘Limpet
ports’ refer to the British colonial settlements of Australia—‘clinging to the hull of
the continent’ like limpets to a rock.236 Limpet tenacity is also acknowledged in the
‘Cape Town Limpet’—a device that was designed to use suction to treat a crushed
human chest;237 ‘The Limpet’—a remotely operated multi-sensing platform that can
be attached to offshore platforms;238 and adhesive products such as the ‘Limpet
vaccination dressing’, ‘Limpet clamps’ and ‘Limpet labels’.
The clamping behaviour of limpets can be harmful to other organisms, particularly
other invertebrate predators such as starfish239 and crabs.240 There are several
reports of limpets being responsible for causing the death of rats,241 cats242 and
foxes243 through trapping their tongues. Nathaniel Colgan tells of ‘wild bornyacks’
(limpets, Patella ulyssiponensis) trapping rats on Clare Island off the west coast
of Ireland—as explained to him by an old islander:
Of a soft evening them bornyacks do rise up and go travelling a bit over
the rocks, and the rat’ll come up and slip in her tongue to lick the meat,
and the bornyack’ll clap down its shell and catch her by the tongue. And
I tell you the power of man couldn’t loose the hold of the bornyack, and
the rat is caught there till the tide comes up and drowns her. I seen them
myself hanging there by the tongue and they dead.

Arthur Stelfox reported that ‘according to Mr. [P.] Condron the dead cat was still held
by the tongue when the tide again retreated’.244 It has also been known for limpets to
cause the death of birds245 through clamping their shells down on their claws or feet.

235 Peter Marren and Richard Mabey, Bugs Britannica (London: Chatto & Windus, 2010).
236 Jim Allen, ‘Port Essington—a successful limpet port?’, Australian Historical Studies 15, no. 59 (1972): 341–60,
doi.org/10.1080/10314617208595477; Geoffrey Blainey, The Tyranny of Distance: How Distance Shaped Australia’s
History, revised ed. (Sydney: Pan Macmillan, 2001).
237 T. Schrire, ‘Control of the crushed chest: The use of the “Cape Town Limpet”’, Diseases of the Chest 44, no. 2
(1963): 141–5, doi.org/10.1378/chest.44.2.141.
238 Mohammed E. Sayed et al., ‘The limpet: A ROS-enabled multi-sensing platform for the ORCA hub’, Sensors 18,
no. 10 (2018): 3487, doi.org/10.3390/s18103487.
239 G. M. Branch, ‘The responses of South African patellid limpets to invertebrate predators’, African Zoology 13,
no. 2 (1978): 221–32.
240 M. A. Aguilera et al., ‘Similarity in predator-specific anti-predator behavior in ecologically distinct limpet
species, Scurria viridula (Lottiidae) and Fissurella latimarginata (Fissurellidae)’, Marine Biology 166, no. 4 (2019): 41.
241 Forbes, Gaelic Names of Beasts; Nathaniel Colgan, ‘Part 4. Gaelic plant and animal names, and associated folklore’, Proceedings of the Royal Irish Academy. Section A: Mathematical and Physical Sciences 31 (1911): 4.1–30.
242 A. W. Stelfox, ‘The limpet as a cat-catcher’, The Irish Naturalists’ Journal (1935): 229–30.
243 C. McGinley, National Folklore Collection UCD Digitization Project. The Schools’ Collection, vol. 1048
(1937), 54, www.duchas.ie/en/cbes/4428331/4396413/4481530, accessed 23 August 2020.
244 Stelfox, ‘The limpet as a cat-catcher’.
245 Lovell, The Edible Mollusks of Great Britain and Ireland; Carmichael, Carmina Gadelica.
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Limpet tenacity features in art and film and abounds in literature with myriad
references in both poetry and prose. The illustration ‘Blasting Limpets on the Barbary
Coast’ by William Heath Robinson (1906) is interpreted as a tribute to the tenacity of
Mediterranean limpets.246 The film The Incredible Mr Limpet, adapted from the book
Mr Limpet by Theodore Pratt,247 tells the story of Henry Limpet’s determination to
help the US Navy during the Second World War. Children’s books such as Sally and
the Limpet248 and Iki, the Littlest Opihi249 tell stories about limpets clinging to the rocks
as a way of communicating the importance of determination and resolve. Authors
such as Charles Dickens, James Joyce, Hans Christian Anderson and Robert Louis
Stevenson,250 amongst many others (too many to be named here), make specific
references to limpets in their books. Below is a poem by William Wordsworth:
At distance viewed, it seems to lie
On its rough bed so carelessly,
That ’twould an infant’s hand obey,
Stretched forth to seize it in his play,
But let that infant’s hand draw near,
It shrinks with quick instinctive fear,
And clings as close as though the stone,
It rests upon, and it, were one;
And should the strongest arm endeavour
The Limpet from its rock to sever,
’Tis seen its loved support to clasp,
With such tenacity of grasp,
We wondered that such strength should dwell
In such a small and simple shell.

246 Winston Frank Ponder et al., Biology and Evolution of the Mollusca, vol. 2 (Boca Raton, PL: CRC Press, 2020).
247 Theodore Pratt, Mr Limpet (New York: Alfred A. Knopf, 1942).
248 Simon James, Sally and the Limpet (New York: M. K. McElderry Books, 1991).
249 Tammy Yee, Iki, The Littlest Opihi (Waipahu, HI: Island Heritage, 1998).
250 Charles Dickens, The Letters of Charles Dickens: 1857–1870, vol. 2 (London: Macmillan, 1880); Michael
Redgrave, Fairy Tales of Hans Christian Andersen (New York: Caedmon, 1958); Joyce, ‘Ulysses. 1922’; Robert Louis
Stevenson, Kidnapped.
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Box 2: Limpets and the Irish famines.
Seachain an teach an tábhairne no báirnigh is beatha duit
(Beware of the public house or limpets will be your life)
Bia rí isea dúilicíní ach bia tuathaigh isea báirnigh
(Mussels are the food of kings, limpets are the food of peasants)
Two old Irish proverbs

In the 1800s, Ireland was hit by a series of famines with drastic consequences for
the population. Due to the failure of the potato crop, ‘An Gorta Mór’, or the Great
Hunger (1845–49), was a period of mass starvation, disease and emigration when
the population decreased from approximately 8.6 million to about 6.6 million.251
In coastal areas, many people survived through harvesting shellfish and seaweed
from the shore. Margaret Crawford reports that not only were ‘beaches stripped of
the tidal crop’, but also ‘so intense was the harvesting of limpets that rocks were
picked clean’.252 During this time, ‘paupers’ were the poor who were recipients of
relief under the provisions of the Irish Poor Laws.253 When the paupers were working
in the Atlantic Hotel auxiliary workhouse at Spanish Point, County Clare, ‘there was
not a periwinkle or a limpet left in the strand but they picked’.254 There are some
reports that people living in coastal areas survived better than those inland due to
access to coastal resources.255 Whilst few data are available from this time, many
oral histories captured what life was like and how people survived. For instance,
Christine Kinealy describes a personal account of Condy Molloy, his wife and
daughter having ‘existed on ‘barnaghs’ (limpets) for the last fortnight, and are now
scarcely able to move from consequent exhaustion’.256 Another account describes
how limpets were boiled, a little salt added, were put in bowls or mugs, and drunk
and eaten with potatoes.257 Prior to the nineteenth century, it was mainly the poor
that gathered shellfish from the shore. Such fare was referred to as ‘cnuasach mara’
(sea pickings). This association was compounded by the famines of the 1800s.
Accordingly, many people in Ireland today, associate limpets with destitution and
starvation, often referring to them as ‘bia bocht’ (poor food) and ‘famine food’.258

251 Cormac Ó Gráda and Kevin H. O’Rourke, ‘Migration as disaster relief: Lessons from the Great Irish
Famine’, European Review of Economic History 1, no. 1 (1997): 3–25, doi.org/10.1017/S1361491697000026.
252 E. Margaret Crawford, ‘Food and famine’, in The Great Irish Famine, ed. Cathal Póirtéir (Dublin: Mercier, 1995),
60–73; Máirtín Mac Con Iomaire, ‘The History of Seafood in Irish Cuisine and Culture’, History Studies 5 (2004):
61–76, arrow.tudublin.ie/cgi/viewcontent.cgi?article=1002&context=tfschafart, accessed 3 September 2021.
253 Hugh Chisholm, ‘Pauperism’, Encyclopædia Britannica, 11th ed., vol. 20 (Cambridge: Cambridge University
Press, 1911), 967.
254 M. Morrissey, National Folklore Collection UCD Digitization Project. The Schools’ Collection, vol. 622
(1938): 290, www.duchas.ie/en/cbes/4922387/4876582, accessed 23 August 2020.
255 Tom Jones-Hughes, ‘East Leinster in the mid-19th century’, Irish Geography 3 (1965): 227–41.
256 Christine Kinealy et al., eds, The History of the Irish Famine (London: Routledge, 2018).
257 Cathal Póirtéir, Famine Echoes–Folk Memories of the Great Irish Famine: An Oral History of Ireland’s Greatest
Tragedy (Dublin: Gill & Macmillan, 1995).
258 Máirtín Mac Con Iomaire, ‘The History of Seafood in Irish Cuisine and Culture’.
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Figure 10: ‘Distress in the west of Ireland: Families collecting seaweed and
limpets for food on Inisbofin Island’, The Illustrated London News (1886). 259
Source: Alamy.
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Abstract
Often overlooked, the North American ornithologist Florence Augusta Merriam
Bailey (1863–1948) was the author of the first modern bird identification book in
1889, Birds through an Opera Glass. Previously, bird identification and ornithology
were luxury hobbies or academic pursuits limited to a small fraction of the
American public, namely the affluent upper class or progressive conservationists.
Bailey, though, served as a key catalyst in the rising avian conservation sentiment
during the early twentieth century in response to the widespread ‘feather
trade’. Through her writings, Bailey developed an important middle ground that
incorporated both scientific arguments for conservation as well as moral and
emotional ones, which not only made her oeuvre widely accessible, but also,
in a practical way, effectively spread the message of conservation to a much
larger audience. To place bird identification in a more meaningful context, Bailey
included scientific explanations and ecological insights in her bird guides and
encouraged the reader to interact with nature through quiet observation of
living birds in their natural habitat. Bailey highlighted key relationships between
birds and their surroundings by subtly introducing basic concepts of evolution
and natural selection, adaptation, niche partitioning and ecology, even though
many of these concepts were not formally known as such at the time. In doing
so, Bailey essentially democratised ornithology with the objective of actively
engaging ordinary people in the process of conservation.

Keywords: avian conservation, gender and environment, ornithology, bird
identification, natural history

Introduction
Frank Chapman, a pioneering ornithologist of the late nineteenth century, recorded
40 different species of birds as he walked through downtown Manhattan in 1886.1
None of the birds he observed moved on their own account; instead, they were all
1

Jennifer Price, Flight Maps: Adventures with Nature in Modern America (New York: Basic Books, 1999), 57–76.
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dead, stuffed and mounted upon the hats of wealthy, upper-class women following
the newest fashion craze. Decorative applications had begun humbly with a few
feathers, but soon became increasingly extravagant and incorporated extensive
arrangements of plumes, wings, entire birds, and even fruit, flowers, fur, mice and
small reptiles. Long, elegant, white plumes were especially sought after; between
1897 and 1911, more than 1 million heron and egret skins alone were sold to the
millinery market.2 As a result, hunters and ‘plumers’ killed more than 15 million
American birds, ranging from small hummingbirds to large waterfowl, each year to
meet the booming demands of the latest fashion trend.3
The widespread massacre of birds for this market elicited strong opposition
and gave rise to two distinct approaches to avian conservation. One group of
conservationists, among them Theodore Roosevelt, fervently believed that all birds
should be ‘protected in every way’.4 Beginning in 1903 with Pelican Island—the
last breeding colony of brown pelicans on the east coast of Florida and one of the
sites hardest hit by feather trade hunters and ‘plumer’ gangs—Roosevelt began to
protect birds by safeguarding their habitat through a series of federally protected
bird reservations, thereby physically separating birds from people on the basis of
biological conservation.5 While his efforts were successful in the sense that he set
aside 51 such reservations, only a relatively small group of fellow conservationists,
scientists and ardent outdoorspeople shared his approach to bird conservation.6
Indeed, Roosevelt’s decisions caused strong reactions and these became quite violent
at times. In 1905, the actions of a gang of plumers escalated to the murder of
an American game warden, Guy Bradley, who was single-handedly responsible for
enforcing the ban on bird hunting throughout the Everglades.7
A second conservation approach—spearheaded by wealthy, upper-class women,
notably Harriet Lawrence Hemenway and Minna B. Hall—resulted in the
establishment of the National Association of Audubon Societies throughout
the eastern United States in 1896, with the aim of protecting native birds and
specifically discouraging the purchase and use ‘for ornamental purposes [of ] the
feathers of any wild birds’.8 Unlike Roosevelt’s federal bird reservations, the Audubon
Societies’ approach to avian conservation was not a consequence of environmental
concern for birds nor even the inherent value of birds as one of ‘God’s creatures’.9
2
Joan Boudreau (exhibition curator), ‘The feather trade and the American conservation movement’,
americanhistory.si.edu/feather, accessed 13 July 2020.
3
Kathy S. Mason, ‘Out of Fashion: Harriet Hemenway and the Audubon Society, 1896–1905’, The Historian
65 (2001): 1–14, doi.org/10.1111/1540-6563.651014.
4
‘To protect the birds’, New York Times, 24 March 1899.
5
Douglas Brinkley, The Wilderness Warrior: Theodore Roosevelt and the Crusade for America (New York: Harper
Perennial, 2009), 492–4.
6
Stewart L. Udall, The Quiet Crisis (New York: Avon Books, 1963), 144–5.
7
Brinkley, The Wilderness Warrior, 495–9.
8
Mason, ‘Out of fashion’, 1–14.
9
Price, Flight Maps, 90.
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Rather, the women who led this movement were motivated by their perceived role
as chief proponents and defenders of moral and civilised behaviour in American
society. Killing birds for ‘vain’ reasons to uphold the reputation (via feathered hats)
of these upper-class women directly threatened ‘higher womanhood’; for a ‘dead
tern on a hat was ugly, a desecration of nature’s beauty and a travesty of womanhood’
whereas a live bird truly embodied beauty.10 Thus, the Audubon Societies came to
avian conservation not necessarily by scientific reasoning but by (re)defining the
social roles and conduct of women.
Notably, the Audubon Societies were largely organised and led by women (specifically
upper-class women and also visible socialites), who leveraged their social status and
economic clout to effect bird conservation via legislation.11 Indeed, Hemenway
and Hall (as well as many other women from the Audubon Societies) implemented
and partook in the boycott of hats and clothing adorned with feathers;12 in turn,
they are often credited with the passage of the Lacey Act of 1900 as well as the
Weeks–McLean Act of 1913 (later replaced by the Migratory Bird Treaty Act of
1918), which specifically prohibited the hunting and marketing of migratory birds,
as well as the importation of wild bird feathers for use in clothing and fashion.13
However, to categorise this particular avian conservation approach (in comparison
to bird protection efforts by Roosevelt and fellow conservationists) as a movement
involving only the Audubon Societies and elite women socialites of the upper class14
is an oversimplification. Moreover, the bird conservation efforts implemented by
these Audubon Societies were often aristocratic in nature; that is to say, the boycott
of feathered millinery products was a moral and economic decision available only to
a select number of wealthy, privileged women.
However, there is a more nuanced context to the avian conservation movement
(mainly) led by women from the late 1800s through to the early 1900s; within this
‘Audubon Movement’,15 some women took a different approach to conservation.
They sought to broaden interest in birds, in particular encouraging the public to
consider birds as more than plumes on the hat of a wealthy person—they wanted the
public to see and know the birds around them.16 These women—early ornithologists,
naturalists and nature writers—developed a keen interest in birds, not necessarily
as a moral calling, but out of curiosity and the desire to share knowledge, thereby
spurring a deeper understanding and appreciation by the public and gaining
10 Ibid., 78–82.
11 Mason, ‘Out of fashion’, 1–14.
12 Boudreau, ‘The feather trade’.
13 Jessica Scott and Andrea Folds, ‘From friend to foe: The complex and evolving relationship of the federal
government and the migratory birds it is bound to protect’, Environmental Law 49 (2019): 191–4.
14 Boudreau, ‘The feather trade’.
15 Ibid.
16 Deborah Strom, ed., Birdwatching with American Women: A Selection of Nature Writings (New York: W. W.
Norton & Company, 1986), ix–xxviii.
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broader support for avian conservation. Through their careful observations and
writings, these women ornithologists took inspiration from transcendentalismrelated preservation ethics and bound it with scientific inquiry, in a sense, applying
and contemporising ornithology.17 Instead of developing complex manuals of
identification, these women ornithologists created lush, detailed stories about bird
life: these women realised birds. The list of these women is long, yet many names
have been lost with time, suppressed or simply ignored; to name a few: Neltje
Blanchan De Graff Doubleday, Fannie Pearson Hardy Eckstorm, Amelia Rudolph
Laskey, Louise de Kiriline Lawrence, Harriet Mann Miller, Margaret Morse Nice,
Althea Rosina Sherman, Cordelia Johnson Stanwood, and Mabel Osgood Wright.
One such profound observer of birds, key in transforming and democratising
ornithology, was Florence Augusta Merriam Bailey (1863–1948).
As a budding young ornithologist at Smith College in 1882, Florence Augusta
was appalled by the latest fashion trend common among her female friends and
soon became involved in the rising bird conservation sentiment.18 However, bird
conservation (then) appealed to only a small, elite fraction of the American public—
either the rich, upper class or progressive conservationists. Through her writings,
Bailey developed an important middle ground that incorporated both scientific
arguments for conservation as well as moral and emotional ones, which not only
made her oeuvre widely accessible, but in a practical way quietly spread the message
of conservation to a much larger audience. In her books, Bailey described birds in
an understandable manner so that everyone—‘not only young observers but also
laymen’—would be able to appreciate and identify the birds in their backyards
and beyond, and as such produced the first ‘modern’ bird guides.19 In addition, by
incorporating basic biology and ecological insights as well as encouraging interaction
with the environment through quiet observation of living birds in their natural
habitat, her books helped establish a better public understanding of birds and their
ecological importance. Finally, through her personal anecdotes of experiences with
birds, Bailey created an emotional bond between her readers and the birds that
she sought to protect, resulting in a new-found morality regarding the massacre of
birds for decoration. Ultimately, her contributions helped create an enduring and
collective approach to bird conservation.

17 Thomas R. Dunlap, In the Field, among the Feathered: A History of Birders and Their Guides (Oxford: Oxford
University Press, 2011), 13–36, doi.org/10.1093/acprof:osobl/9780199734597.003.0002.
18 Harriet Kofalk, No Woman Tenderfoot: Florence Merriam Bailey, Pioneer Naturalist (College Station: Texas
A&M University Press, 1989), 23–39.
19 Florence A. Merriam, Birds through an Opera Glass (Boston, MA: Houghton, Mifflin and Co., 1889), ix.
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Of goatsuckers and chippies
Prior to Bailey’s bird books, only a narrow fraction of society had access to
identification manuals, guides and ornithological texts due to the price and
nature of the writings. Although detailed and beautiful, John James Audubon’s
The Birds of America (1827–38) was an enormous eight-volume collection of
425 plates (illustrations) of birds with an equally hefty price tag of $970 in 1839
(approximately $26,742 adjusted for inflation in 2020)—neither a practical nor
economically feasible option for identifying birds, whether in the backyard or the
backcountry.20 Other famous bird books of this period, such as Alexander Wilson’s
nine-volume American Ornithology (1808), followed the same trend of extravagant
and expensive multi-volume works. It was not until the late nineteenth century that
ornithological texts and guides became smaller and more affordable. Yet these early
identification guides, such as John B. Grant’s Our Common Birds and How to Know
Them (1891), were written and organised in a technical manner and relied upon
scientific terminology, Linnaean taxonomy and complicated identification keys—all
of which required a pre-existing knowledge of ornithology.21 Bailey, on the other
hand, created the first ‘modern’ bird guides by borrowing ‘only necessary statistics
from the ornithologies, giving untechnical descriptions, and illustrating keys based
on such colors and markings as any one can note in the field’.22
Bailey’s first bird books came about perhaps not as the result of a concentrated effort
to ameliorate the then current bird identification manuals, but rather to address
a specific need. During her time at Smith College, Bailey organised a local Audubon
Society chapter, regularly led student groups to learn bird identification,23 and came
to be known as an ‘incomparable mistress of birdlore’.24 However, there were neither
affordable nor portable field guides for her birding classes; indeed, as Bailey notes in
the preface of Birds through an Opera Glass (1889), she developed her first book to
address her students’ ‘wants and the best ways to supply them’.25 In the process, she
created a simplified field guide for her birding groups; although her fellow students
were interested in seeing and learning about birds in their natural environment,
Bailey knew that not all of her students would have the ‘time or inclination to
become ornithologists, or even to master the vocabulary of ornithology’.26 Compiling

20 Raymond T. Korpi, ‘“A most engaging game”: The evolution of bird field guides and their effects on
environmentalism, ornithology, and birding, 1830–1998’ (PhD diss., Washington State University, 1999), 32.
21 Ibid., 14–43.
22 Florence A. Merriam, Birds of Village and Field: A Bird Book for Beginners (Boston, MA: Houghton, Mifflin
and Co., 1898), iv.
23 Kofalk, No Woman Tenderfoot, 34–7.
24 Paul H. Oehser, ‘In memoriam: Florence Merriam Bailey’, The Auk 69 (1952): 19–26, doi.org/10.2307/4081288.
25 Merriam, Birds through an Opera Glass, v.
26 Ibid., v–vi.
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a series of notes she had previously published in Audubon Magazine about common
birds and ‘how to know them’, Bailey drew on her experiences in leading birding
groups and produced the first ‘modern’ bird guide.27
From the first page, Bailey’s bird books differed from other ornithology
publications. Instead of scientific terms and dichotomous keys, her book was
charming, unpretentious and useful.28 Simply stated, Bailey used common terms
and a relatable style of writing to communicate with her audience: the public
at large. Her writing style was romantic, simple and flowing, which was quite
a contrast to the short and detached descriptions found in other bird books. Early
bird guides, such as Grant’s Our Common Birds and How to Know Them, devoted no
more than one page to a particular species of bird. Grant’s sentences were brief and
focused on basic attributes and colours. For instance, he described cedar waxwings
as indistinct birds with a crested head, ‘forehead and sides of head black, indistinctly
bordered with white; a small white streak under the eye’, and ventured to use only
one metaphor when referring to the bird’s crest and back as ‘cinnamon’ coloured.29
In Birds through an Opera Glass, however, Bailey offered an equally detailed yet more
engaging portrayal by noting the ‘soft fawn tone’ of the cedar waxwing’s plumage,
‘lit up by touches of color’ such as ‘a tipping of [a] bright red horny substance that
look[ed] like sealing-wax on the shorter feathers of its wings’.30 In contrast to Grant,
she used anywhere from four to eight pages to complete the physical description
of a species, and relied on the effective use of figurative language (especially in her
earlier birding books where coloured plates were few and far between) to bring
her birds ‘to life’.
In addition, Bailey used common (and preferably colloquial) names rather
than official, scientific names of birds in her early identification guides, thereby
drawing upon existing public knowledge. This was most evident in her first book
(Birds Through an Opera Glass), in which she outlined basic ornithology and
introduced 70 common backyard birds (such as the ubiquitous American robin,
blue jay and northern flicker) so that all could participate with and understand
birds in their surrounding environment, regardless of experience or knowledge. For
example, when describing common, cryptically coloured ground birds such as the
eastern whip-poor-will and the common nighthawk, she classified them under
the collective colloquial term ‘goatsuckers’, a name based on the mistaken belief
that these birds sucked milk from goats, rather than the scientifically accurate term
of ‘Caprimulgiformes’, an order of nocturnal, insectivorous birds identified by their
small, weak legs.31 She called chipping sparrows by the well-known, friendly name
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of ‘chippy’ and referred to bobolinks (sparrow-like birds widespread in grasslands)
as ‘Rice-Birds’ or ‘Reed-Birds.’32 She also listed various colloquial names next
to the common names when available, such as the Baltimore oriole, which was
also commonly known as the ‘Fire-Bird’, ‘Golden Robin’ or ‘Hang-Nest.’33 Latin
names were conspicuously absent in her writings until the 1902 publication of her
Handbook of Birds of the Western United States (detailed later in this paper). While
Linnaean taxonomy is useful for organising bird families, Bailey saw it as a ‘lion’s
roar of technical terms and descriptions to warn [the reader] of raging dullness’ that
could discourage the public from becoming involved in birdwatching.34 After all,
the public was familiar with the American robin (called ‘a great friend of America’ by
Bailey), but when confronted with its scientific name Turdus migratorius, very few
knew to which bird this referred.35
With birds separated into ‘seventeen orders, and divide[d] into numerous families
and genera and species’, Bailey believed the classification system to be too complex
and impractical for the common bird observer. In fact, in Birds through an Opera
Glass, Bailey jokingly added that ‘we should have to turn pension-office clerks to get
pigeon-holes enough for [birds]!’36 Especially evident in her beginners’ bird guides,
Bailey grouped common birds into 14 such ‘pigeon-holes’ based on a given bird’s
commonness and habitat. In the preface of her second bird guide, Birds of Village
and Field: A Bird Book for Beginners (1898), she stated that ‘scientific classification
has been disregarded, and the birds which readers are most likely to know and see
are placed first’.37
Instead, to aid identification, Bailey designed simplified field keys for her early
bird guides. In Birds through an Opera Glass, she included an extensive appendix to
identify birds by various basic characteristics, such as range, size, plumage colour,
song and behaviour.38 For size, she used America’s favourite bird—the American
robin—as a standard, and roughly categorised birds as larger, about the same size,
or smaller than a robin. While other ornithologists, such as Grant, included average
measurements of birds in their descriptions, it was easier to imagine the size of
a ruby-crowned kinglet in comparison to an American robin rather than a ruler.
The field key for behaviour, called ‘Marked Habits’ in Birds through an Opera Glass,
contained the categories ‘phlegmatic, meditative, fond of sitting quietly’, ‘restless,
constantly flitting about’ and ‘loquacious’—all practical descriptions absent in more
technical bird guides of the same period.39 With respect to song, Bailey categorised
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birds as either ‘singers’ or ‘trillers’; ‘singers’ were then further split into more distinct
groups, such as ‘particularly plaintive’, ‘especially happy’, ‘short songs’ and ‘long,
loud songs’.40 In Birds of Village and Field, she developed more thorough and detailed
dichotomous keys that depended mostly on plumage colour, but also incorporated
various other characteristics such as overall shape, movements, flight, localities
frequented, food, song, habits and nest ecology.41 Equipped with the basic tools for
bird identification, Bailey’s audience was now ready for the next phase: observation
and interpretation.

Awareness and appreciation
To place bird identification in a more meaningful context, Bailey included scientific
explanations and ecological insights in her bird guides and encouraged the reader
to interact with their environment through quiet observation of living birds in their
natural habitat. As she argued in her second bird guide, Birds of Village and Field,
anyone and everyone could respectfully engage with their feathered neighbours;
for ‘four things only are necessary … a scrupulous conscience, unlimited patience,
a notebook, and an opera-glass’.42 More importantly, Bailey wanted ‘birding’ to
transcend a leisurely hobby. In the preface of Birds through an Opera Glass, she
re‑emphasised the fundamental importance of quiet observation. Not only would
a ‘student who goes afield armed with opera-glass and camera … add more to our
knowledge than he who goes armed with a gun, but will gain for himself a fund of
enthusiasm and a lasting store of pleasant memories’.43 She was strongly opposed
to bird hunting, whether it be by plumers, farmers, recreational hunters or even
fellow ornithologists for scientific purposes. As detailed in the respected American
naturalist John Burroughs’ essay collection Wake-Robin (1871), ‘the pursuit, the
chase, [and] the discovery’ resulting in the collection of birds was a common method
of study at the time. With other means available, Bailey felt that more was to be
learned from a live bird than a skin and that the culminating event in ornithology
was not the capture but rather ‘the moment at which the human watcher [was]
able to closely observe the social life of birds’.44 In her two main beginners’ bird
books (Birds through an Opera Glass and Birds of Village and Field), Bailey included
detailed prefaces and appendices on ‘best practices’ and useful hints for beginner
birders, such as avoiding brightly coloured clothing, walking quietly,45 and taking
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specific notes about bird size, colour, markings, shape, flight, locality and so forth.46
Observation would then lead to the larger concepts that Bailey sought to convey to
her readers: appreciation and conservation.
Bailey highlighted key relationships between birds and their environments by subtly
introducing basic concepts of evolution and natural selection, adaptation, niche
partitioning and ecology, even though many of these concepts were not formally
known as such at the time. She added this scientific background in the form of
colourful narratives. For instance, she referred to the bobolink as an example of
adaptation resulting from natural selection by describing the change in the male’s
plumage between seasons: while the male donned a ‘jet-black shirt and vest’ in
the spring and summer to attract a mate, he adopted the ‘ochraceous tints of his
wife’ in the fall and winter in order to better match his surroundings and thereby
avoid predation.47 Rather than elaborating on the beauty of nature, Bailey explained
that ‘Nature makes no meaningless display’. She also noted the unique bill of the
American crossbill; although such an unwieldy crossed bill seemed like a ‘poor tool’
at first glance, Bailey, again, encouraged her readers to carefully observe this species
as it fed on ‘a cone and extract[ed] its seeds’ with a ‘wonderfully adapted’ bill suited
to its ‘peculiar needs’.48 In fact, Bailey brings up diversity in bird bills several times
in both of her beginners’ books, describing how different bill sizes and shapes are
‘modified to suit the needs of the bird’;49 again, she takes complex concepts, such
as ecological adaptation to diet as well as adaptive radiation, and translates them
into common-sense explanations. For example, the intricate, speckled designs on
eggshells came about through the survival of the fittest, she noted, since ‘those whose
colors best disguise them are most likely to escape the eyes of enemies’.50 Her writing
also hinted at the idea of niches; that is to say, each bird species occupies a certain set
of environmental conditions and functions in nature, and her illustration of niche
partitioning was particularly effective: ‘different birds tak[ing] various levels—stories
in their out-of-doors house’. One might find ‘sparrows and chewinks [towhees] …
in the basement—on the ground-floor; the wrens and thrashers on the first floor
in bushes and shrubs; the indigo-bird on the third floor—low trees; the vireos and
tanagers and orioles on the fourth floor—high trees; while the swallows and swifts
go above all—in the air’.51 Her scientific insights, in this sense, sought to reveal the
intertwined connections in the natural world and awaken her readers to the often
unbeknown and unseen prevalence of birds in increasingly developed landscapes.
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Beyond their ecological significance, Bailey also made the case for protecting birds
by outlining their practical importance mainly through their role as insect and seed
eaters, quite often as consumers of pests that plague food production systems. In fact,
she devoted a 30-page pamphlet to this single topic, How Birds Affect the Farm and
Garden (1896), with the long yet upfront subtitle, ‘A series of facts determined by
investigation of the food habits of our common birds, showing their character as
insect destroyers and their value as allies of the farmer and fruit grower’.52 In this
publication (as well as throughout Birds of Village and Field), she meticulously
detailed exactly which bothersome insects common birds species ingest and ways
to attract these ‘natural’ helpers by creating an appealing habitat. Cedar waxwings,
for example, were known as ‘cherry birds’ because of their potential ability to ruin
cherry crops. Yet a group of 30 waxwings could destroy over 9,000 bothersome
cutworm caterpillars in one month. In order to ‘attract [cedar waxwings] and secure
[their] help in destroying caterpillars’, one could plant a variety of common shrubs
and bushes such as blackberry, wild cherry, dogwood or black elder.53 Using many
more examples, Bailey showed that the presence of birds could actually lead to
economic benefits, even in production systems, where they were usually regarded
as a nuisance.
Bailey agreed with Roosevelt and his fellow conservationists that birds needed
protection from the millinery trade and thoughtless slaughter in the name of
fashion, but she argued that everyone could and should play a role in this effort.
In her beginners’ bird books, Bailey specifically encouraged the public to take joy in
observing live birds, while inserting and translating information on how to entice
birds into backyards everywhere, all part of an ongoing campaign to protect bird
life.54 While federal bird reservations set aside key habitats in order to protect birds,
Bailey gave her audience the tools and knowledge to effectively create their own
bird refuges—right in their own backyards: as Bailey wisely informed her readers,
‘protection from enemies, food to live on, and suitable nesting sites are the three
considerations … [that] determine a bird’s place of residence’.55 Thus Bailey elevated
her audience to a position in which they not only could understand and appreciate
the ecosystem and economic services birds provided, but from which they could
begin to act directly as protagonists in the greater conservation movement.
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Passion and persuasion
Solidifying this new-found commitment to conservation, Bailey used her writings
to develop an emotional bond between her readers and the birds she sought to
protect. This was by no means a new style of persuasive writing. Indeed, many of
the women of the Audubon Societies had written emotionally charged articles that
exploited feelings of empathy amongst sensitive readers. For instance, the Audubon
Society member Annie H. Nutty’s article ‘Cruelty to birds’ in the New York Times
described how one could hear the cries of an ostrich more than a mile away as
its feathers were pulled and plucked one by one for use in the fashion trade.56
Other popular articles, such as ‘Spare the birds’, depicted heart-wrenching stories
of ‘motherless young [birds]’ that were left to starve after their parents were shot
by ‘cruel’ plumer gangs.57 And perhaps the most moving and popular piece, Mary
Thatcher Higginson’s ‘The slaughter of the innocents’, illustrated the plight of birds
by using human feelings of pain, loss and despair: ‘the outspread wings have lost
their magic power, and the little feet, instead of clasping some swaying bough, have
been hopelessly entangled in the meshes of velvet and lace’.58 Interestingly enough,
Bailey, who was part of the wealthy upper class herself, was also a member of the
Audubon Society and consequently utilised the same method of shaming her readers
into rejecting the frivolous use of birds for fashion, especially in her earliest articles,
such as ‘Bird murder’.59 However, Bailey realised the shortfalls of this approach as it
tended to leave her readers feeling castigated. Instead she adopted a more positive,
relatable writing style that emphasised the pleasure obtained from interacting with
birds, and thus led by example: as detailed in Harriet Kofalk’s thorough biography,
Bailey ‘spoke out for life, rather than against injustice’.60
Bailey gave a human face and feeling to birds, thereby creating less divisive lines
between humans and birds.61 Rather than provide brief, dispassionate descriptions
of birds as with many other ornithology publications of the time, Bailey interpreted
bird activities and interactions as vivid stories, personifying the life of birds to the
life of people. She focused on social and cooperative behaviours, and highlighted
specific activities that correlated most closely to the daily activities of her readers,
such as raising a family. In Birds through an Opera Glass, she transformed the
songs of birds into sentences or conversations. For the western wood pewee, she
suggested that its song resembled ‘all the happiness of domestic love and peace’.62
The American crow, whose ‘vocabulary’ made him ‘a very Shakespeare among birds’,
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often seemed to have complicated conversations between flock members, similar to
human dialogues at the dinner table or small quarrels between parents and children.
As Bailey noted in a ‘conversation’ between a father and son crow, ‘to everything he
said, whether in a complaining or teasing tone, the same gruff paternal caw came
back from the pasture. “Come along!” it seemed to say. To this the refractory son
would respond, “I won’t”’.63 Beyond ‘speaking’, birds seemed to share other emotions
with human beings. When describing the cedar waxwing, Bailey remarked upon
‘the gentle affectionate nature’ of these birds and how they had even ‘adopted the
human symbol of tenderness … kissing each other’.64 At times, Bailey blurred the
line between birds and humans to such an extent that her account of an American
robin family could have easily passed as a description of the ideal American family.
In her eyes, American robins exhibited such ‘human tenderness … in their family
relations, not only in caring for their little ones, but in the small offices of daily
happy companionship … as they work[ed] together for their brood’.65
Interestingly, and perhaps a personal insight into the author’s opinions on gender
politics, Bailey often commented on interactions between ‘husband’ and ‘wife’ birds
and inequalities between the sexes. For example, in Bailey’s description of the blackthroated blue warbler in Birds through an Opera Glass, she breaks from her normal
prose into a short, frustrated aside about the injustice of bird names, in that ‘little
feathered birds have to bear their husband’s names, however inappropriate’.66 In the
case of the black-throated blue warbler (and many bird species, as they are often
sexually dimorphic, with males bearing bright, colourful plumage in comparison
to females), Bailey noted the masculine origins of bird names: ‘Here, an innocent
creature with an olive-green back and yellowish breast has to go about all her days
known as the black-throated blue warbler, just because that happens to describe
the dress of her spouse!’67 At the end of this passage, she exclaims, ‘Talk about
woman’s wrongs!’ Throughout Birds through an Opera Glass, Bailey points out the
differences in plumage of male and female birds; although male birds typically look
more ‘beautiful’ with their bright colours and are often easier to identify due to their
characteristic plumage, Bailey implores her readers to also appreciate the female
birds. For example, male red-winged blackbirds have black plumage accentuated
by strikingly red epaulettes (a patch of feathers on the bird’s ‘shoulders’), whereas
females from the same species have a streaky brown plumage with light, salmoncoloured epaulettes; here, Bailey argues that despite the somewhat drab plumage of
the female, ‘the effect is pleasing, and it is only a matter of taste if we do not admire
her as much as her spouse’.68 In a way, Bailey’s writing could be interpreted as her
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opinions on gender politics and gender equality more broadly, or perhaps specifically
the under-representation and/or challenges of being a woman ornithologist.
Whatever the motivation behind these passages, it is clear that Bailey was very aware
of (and frustrated with) gender inequality; moreover, in personifying birds, she also
personified gender politics—perhaps another method by which to bring a ‘face’
to the birds that she sought to describe and share with her readers.
Gender-related anecdotes, such as those described previously, are quite common
throughout Birds through an Opera Glass, which was originally prepared by Bailey
for beginner (women) birders at Smith College. In writing a book (originally)
geared towards women birders, it may not seem all that surprising in the examples
of gender inequality as well as a push for gender equality (i.e. by appreciating female
birds, regardless of the appearance of their plumage). However, in her second
beginners’ book of Birds of Village and Field, Bailey interweaves gender politics
and birds far less fervently or frequently. (Also, as an aside, Bailey was married in
1899, a year after Birds of Village and Field was published.) In Birds of Village and
Field, Bailey often shares stories of cooperation between bird parents and focuses
on intraspecies interactions. Here, Bailey highlights male and female birds (mates)
working together, building nests together, and feeding their chicks together; she
seems to observe no gendered division of labour. For example, when providing an
account of quail, Bailey argues that these species have a ‘particularly interesting’
domestic life, with the male ‘helping to build the nest, feeding his mate on the
eggs, and, in the case of her death, brooding in her place’.69 In these passages about
‘family government and parental care’, Bailey impresses upon the reader notions of
cooperation and familial affection, in some ways quite a departure from her tone
in Birds through an Opera Glass, which was sometimes quite critical. Just as Bailey
shifted from shaming readers in her early articles to educating her readers about
bird life, it may also be that she perceived some drawbacks of incorporating gender
politics into her prose and observations. Instead of underscoring issues in gender
inequality and personifying gender politics in birds, Bailey may have thought her
bird identification books should share insights into bird life, not necessarily human
politics, perhaps making her bird books more accessible to an even wider audience.
And, by extension, by drawing on the cooperative interactions among birds, Bailey
may very well have also highlighted positive examples of gender equality for her
readers to observe among avifauna.
Often writing from a first-person perspective, Bailey shared her awe of the natural
environment through narratives of her personal experiences with birds. When she
discovered a ruby-throated hummingbird sitting upon a bare branch, she could
‘scarcely appreciate what a wee mite of a bird it [was] … for it dart[ed] off and
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[was] gone like the flash of a diamond’.70 Her writings captured the essence of
coming across one of her feathered friends, almost like encountering an old
acquaintance. Pygmy nuthatches were her favourite and as the ‘fluffy, bob-tailed
little pygmies [came] trooping in and alight upside down against the tips of the pine
branches, talking in soft little liquid notes’, Bailey could hardly contain herself from
exclaiming ‘Oh, you winsome little mites, how jolly it is to see you again!’71 Her
enthusiasm was infectious and she sought to ignite a similar fervour in her readers.
Moreover, with a growing public interest in nature and transcendentalist writings,
Bailey included poems and quotations from celebrated early conservationists and
poets such as Henry Wadsworth Longfellow, Henry David Thoreau, James Russell
Lowell and Percy Bysshe Shelley in her publications. Perhaps used to ‘popularise’
her writings, passages from these well-known figures brought in different ideas and
developing attitudes towards the natural environment, complementing her own
observations and sentiments. Bailey may have chosen to emphasise ideas related
to transcendentalism and environmentalism instead of the utilitarian philosophy
(i.e. preservation of natural resources rather than nature) embodied by government
agencies (e.g. the US Forest Service) in order to establish a sense of admiration for
avifauna among her readers, and in turn, the basis for avian conservation.72 Writers
such as Longfellow, Thoreau and others deeply appreciated and respected the beauty
of the natural environment and also wrote about it with elegance and reverence.
Not only were these writers able to describe the wonders of nature, but they were also
effective in their arguments for the necessity of conserving it—thus, Bailey may have
inserted passages from these writers to amplify her message of avian conservation.
For example, Lowell’s poems appeared throughout Birds through an Opera Glass and
Bailey even cited a description from Thoreau for the song of the bobolink: ‘It is
as if he touched his harp within a vase of liquid melody, and when he lifted it out
the notes fell like bubbles from the trembling strings … they are the most liquidly
sweet and melodious sounds I have ever heard’.73 By using a positive approach in
her personal observations and anecdotes, Bailey developed an emotional appeal
that made the case for conservation even more powerful. This, in turn, established
a moral shift away from the thoughtless exploitation of birds for vanity.
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In conclusion and beyond
Florence Augusta Merriam Bailey became a strong advocate for avian conservation
in response to the ‘feather trade’ of the late nineteenth and early twentieth centuries
that decimated bird populations only to cater to the fashion world. Riding on
the rising tide of the conservation movement already set in motion by popular
figures such as Henry David Thoreau and John Muir, conservationists and other
special interest groups rallied around this cause. Arguments against the senseless
slaughter of birds ranged from passionate admonishments based upon morality
(the Audubon Society) to scientifically supported (and utilitarian-fuelled) proposals
for the preservation of natural resources, including birds, for the benefit of society
(Roosevelt and fellow conservationists).
Bailey used both scientific reasoning and emotional appeal to further the cause of bird
conservation. She was convinced that if a larger segment of society observed birds
and studied their habits, they would join the ranks of ornithologists, conservationists
and bird-lovers alike to work for their protection. She felt that conservation should
not be a luxury activity indulged in by the few; rather, everyone could play a role
in this growing movement, starting right outside one’s front door. Her popular
writings and bird guides, although very much a product of the time as is evident
in the overly romantic descriptions, made conservation accessible to a far broader
audience by using simplified terminology and drawing distinct parallels between the
lives of people and the lives of birds. Bailey saw and contended that humans were in
fact part of nature—just as much as birds. For ‘wherever there are people there are
birds, so it makes comparatively little difference where you live, if you are only in
earnest about getting acquainted with your feathered neighbors’.74 Bailey made the
case for the utilitarian preservation of birds on the basis of ecosystem services (such
as consuming pest insects, and assisting with pollination and seed dispersal), arguing
that the very foundation of agriculture hinged on protecting birds;75 as such, our
survival was intrinsically tied to the natural environment. But Bailey wanted to move
beyond this limited perspective, and invited the public to observe, understand and
appreciate birds in their own right. Birds had an intrinsic value, but also provided
something that could not be measured or quantified otherwise; by providing guides
that taught the public how to take time to create a connection with the natural
world and birds, Bailey believed that birds could provide a ‘fund of enthusiasm and
a lasting store of pleasant memories’.76 In a sense, Bailey democratised ornithology
with the objective of actively engaging ordinary people in the process of conservation.
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Herein lies the strength and the current relevance of her message. Even today, the
environmental education of the public and their active participation in the science
of conservation as citizen/community scientists has the highest priority.
Beyond her Audubon Magazine articles and two beginners’ bird guides (Birds Through
an Opera Glass and Birds of Village and Field), Bailey published extensively and
diversely. With almost 100 journal articles and 10 books to her credit, Bailey covered
genres ranging from personal travel narratives (such as A-Birding on a Bronco, 1896)
to scientific ornithology manuals (such as the Handbook of Birds of the Western
United States, 1902, and Birds of New Mexico, 1928). During her lifetime, Bailey
was widely recognised both within as well as outside the scientific community for
her indispensable contributions to the field of ornithology. Described as ‘one of
the most literary ornithologists of her time’, Bailey combined her passion for birds
and power of keen observation ‘with a fine talent for writing and a high reverence
for science.’77
Despite her decision to disregard taxonomy in her beginners’ bird guides, Bailey
was neither ignorant of nor resistant to using scientific terminology. She was a true
ornithologist but also an excellent science communicator, balancing information
with application and stories in her beginners’ bird books. Even in her more scientific
manuals, Bailey did not ‘ignore the individuality’ of birds;78 instead, she used her
personal detailed observations to supplement technical descriptions. Moreover, it is
worth noting that Bailey did employ the official ‘classification, nomenclature, and
numeration … of the A[merican] O[rnithologists’] U[nion] Check-List of North
American Birds’ in the Handbook of Birds of the Western United States, a more
technical publication aimed at professional birders and serious laypeople.79 This
book was considered by many as her most important addition to the bibliography
on birds and was treated as the touchstone textbook for western bird identification
for nearly half a century.80 Published in 1902, the Handbook was subsequently
reissued in 17 editions and four revisions.81 Her final bird identification manual,
Birds of New Mexico, was the culmination of a lifetime’s work of study and writing
about birds, long considered to be the standard in the field. In 1929, the American
Ornithologists’ Union (AOU)—the nation’s oldest organisation devoted to the
scientific study of birds—elected Bailey as its first woman fellow. Two years later,
the AOU honoured Bailey with the Brewster Medal, an award given every two years
to the author of the most important book on birds of the western hemisphere.82 Her
last major written work, entitled Among the Birds in the Grand Canyon Country, was
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published by the National Park Service in 1939. Through all her articles, books and
guides, Bailey embodied the same approach—a quiet, dedicated study of nature. She
encouraged calm contemplation and appreciation among her readers, urging them
to ‘cultivate a philosophic spirit, be content to sit and listen … let the fascinating,
mysterious, bewildering voices encompass you and—hold your peace’.83
Bailey was instrumental in creating the public foundation of the early conservation
movement, although at the time she did not have such grand ambitions. Her
intention was simple and straightforward: to share her passion for birds with the
public at large, to spread the joy and appreciation of living birds in their natural
habitat, and to shift the emphasis from fatal fashions to caring actions.

83 Florence Merriam Bailey, ‘Characteristic birds of the Dakota Prairies. III. Among the sloughs and marshes’.
The Condor 18 (1916): 14–21.
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Abstract
This article examines the expansion of soya bean farming in the Latin American
Southern Cone, analysing the main historical drives that led to the rise of this
Asian-born grain at tropical latitudes. Drawing on the methodological tools
of global environmental history, it provides a historical reconstruction of the
biotechnological innovations that allowed this expansion and the ecological
consequences of this agricultural revolution. After a brief chronology of the grain’s
introduction at the subtropical latitudes of southern Brazil and Argentina, the
article looks at the genetic improvements that have allowed soya bean cultivation
to progressively shift towards warmer latitudes since the 1970s, a process further
accelerated by the breeding of transgenic varieties during the 1990s. Finally, it
describes the social and ecological issues brought by the tropical bonanza of
soya beans. This ongoing process will undoubtedly continue to permeate nutrition
regimes and sustainability debates in Latin America and possibly in other parts of
the world for years to come.

Keywords: soya bean, Great Acceleration, Southern Cone, transgenic crops,
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Today, soya (Glycine max (L.) Merrill) constitutes the primary source of vegetal
proteins on earth and is an essential element for the industrial production of
animal proteins through its highly nutritious oil cake feeds.1 About 77 per cent
of the soya produced worldwide today is fed to livestock to produce meat and dairy
products. Conversely, the remaining 23 per cent goes towards human nutrition
(19.2 per cent, as a base for soya products such as tofu, milk and cooking oil) and
for industry (3.8 per cent, to make biodiesels and lubricants).2 Every year, between
September and March, a large part of Latin America’s arable land is destined to
transgenic soya bean monoculture rather than other edible crops such as rice, wheat
or maize. Countries such as Argentina, Bolivia, Brazil, Paraguay, Uruguay, India
and Mexico produce more than half of global soya yields. Brazil and Argentina
alone yield almost 160 million metric tons (MMT) combined.3 Although today
soya seems to thrive at tropical latitudes, it originates in different climates. Recent
archaeogenetic studies hypothesise simultaneous domestication in northern China,
Japan and Korea before 5000 BC.4 All these regions share radically different climatic
patterns to the tropical regions where soya has become a key crop since the second
half of the twentieth century. How could this endemic crop successfully adapt to
a climate in which it would have normally succumbed, becoming one of the main
foodstuffs on earth?
This article analyses the historical processes that led to the tropicalisation of soya,
allowing it to thrive in the warmer planetary latitudes of Latin America. Focusing
on the historical period that John R. McNeill and Peter Engelke have defined as
the Great Acceleration, we provide a historical overview of the development of soya
bean monocultures in the Latin American Southern Cone.5 As the data discussed
here demonstrate, the implementation of large-scale soya bean farming led to the
1
Today’s farmed soya (genus Glycine Willd.) is a leguminous plant from the family Fabaceae, subfamily
Papilionoideae (to which also belong other renowned nutritive plants such as beans and peas), tribe Phaseoleae,
subtribe Glycininae. Within the genus Glycine there are 22 recognised wild perennial species, while only two species
belong to the subgenus Soja, which was domesticated in the Far East. Given its high number of proteins (about
40 per cent), carbohydrates (30 per cent) and fats (20 per cent), soya is a highly nutritive plant that has been
historically utilised both for human nutrition and as a source of animal feed. The latter is normally made by the
preparation of oil cakes, solid residue by-products created after grinding for oil. See Colin Wringley, Harold Corke
and Charles F. Walker, Encyclopaedia of Grain Science, vol. 3 (Cambridge, MA: Elsevier Academic Press, 2004):
136–46.
2
See Hannah Ritchie, ‘Soy’, Our World in Data, ourworldindata.org/soy, accessed 28 July 2021.
3
The other half is mainly occupied by the United States and China, among the world’s top five producers.
For further information, see James Karunga, ‘10 countries with largest soybean production’, World Atlas, 30 August
2018, www.worldatlas.com/articles/world-leaders-in-soya-soybean-production-by-country.html, accessed 28 July
2021. Data on the soya production index of each country in the world, updated to 2016, are available at Food and
Agriculture Organization (FAO), FOASTAT, Crops, Soybeans (www.fao.org/faostat/en/#data/QC, accessed 28 July
2021).
4
See for example Xu D. et al., ‘Diversity of chloroplast DNA SSRs in wild and cultivated soybeans: Evidence
for multiple origins of cultivated soybean’, Theoretical and Applied Genetics 105 (2002): 645–53, doi.org/10.1007/
s00122-002-0972-7; and G. A. Lee et al., ‘Archaeological soybean (Glycine max) in East Asia: Does size matter?’,
PLOS ONE 6, no. 11 (2011): e26720, doi.org/10.1371/journal.pone.0026720.
5
John R. McNeill and Peter Engelke, The Great Acceleration. An Environmental History of the Anthropocene since
1945 (Cambridge, MA: Belknap Press of Harvard University Press, 2014): 88–91.
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deforestation of several tropical and subtropical bioregions. These include the
Brazilian Cerrado, Paraguay’s Gran Atlantic Rainforest, the Gran Chaco Plains
(Argentina/Paraguay/Bolivia/Brazil), Bolivia’s Chiquitano forest, the Uruguayan
Campos and the Argentinian Pampas. In addition, intensive animal farming for
human consumption incrementally advanced this process, leading to an increase in
the production of vegetal oils, biofuels and soya foods.6
As soya bean farming became one of the vital productive sectors in Latin America,
soya progressively turned into a global commodity, pushing more countries from the
Global South to implement monocultures, an ongoing process. Just as global history
analyses the ‘entanglements and networks that characterise the present moment’,
this article adopts the term ‘Soyacene’ to epitomise the connected geographies and
frontiers of soya, revealing their interplay and expansion throughout the twentieth
century.7 Several agronomists, soil scientists and biologists have investigated
soya food-chain production and its socio-environmental impacts. Yet a global
environmental history of this process is essential to explore the ‘turning points’
of agronomic innovation and intellectual cooperation that led to the construction of
the Soyacene.8 Thus, far from writing a comprehensive history of the numerous
potential techno-scientific and socioecological entanglements of the Soyacene,
this article attempts to draw a general historical outline of one of the most radical
agroecological transformations that invested the Southern Hemisphere during the
last half-century. Specifically, it focuses on the Latin American Southern Cone, the
vast region where the tropical bonanza of soya bean farming began.9

6 WWF, The Growth of Soy: Impacts and Solutions (Gland: WWF International, 2014): 15–19, d2ouvy59p0dg6k.
cloudfront.net/downloads/wwf_soy_report_final_feb_4_2014.pdf, accessed 28 July 2021.
7
On global environmental history see John R. McNeill and Erin Stewart Mauldin, ‘Global environmental
history: An introduction’, in A Companion to Global Environmental History, ed. John R. McNeill and Erien Stewart
Mauldin (Chichester: Wiley–Blackwell, 2012), xv, doi.org/10.1002/9781118279519; on the Soyacene, see Claiton
Marcio da Silva and Claudio de Majo, ‘Towards the soyacene: Narratives for an environmental history of soybean
farming in Latin America’s Southern Cone’, Historia Ambiental Latinoamericana y Caribeña (HALAC) 11, no. 1
(2021): 329–56, doi.org/10.32991/2237-2717.2021v11i1.p329-356.
8
See Rubens Onofre Nodari and Miguel Pedro Guerra, ‘Avaliação de riscos ambientais de plantas transgênicas’,
Cadernos de Ciência & Tecnologia 18, no. 1 (2001): 81–116; Fernando Ferreira Carneiro et al., Dossiê ABRASCO:
um alerta sobre os impactos dos agrotóxicos na saúde (Rio de Janeiro: EPSJV; 2015).
9
This large geographical and cultural territory traditionally encompasses the states of Chile, Argentina and
Uruguay, all subtropical countries located to the south of the Tropic of the Capricorn that first came together during
the Paraguayan War (1864–70). In other instances, this term has also incorporated parts of Paraguay as part of an
identitarian conjunction among subtropical Spanish-speaking countries in Latin America. The three southernmost
Brazilian states of Rio Grande do Sul, Santa Catarina and Paraná have also been commonly considered as part
of this multinational region. Finally, since the early 1990s, a more recent notion of the Southern Cone has also
incorporated the tropical lands of Brazil, such as the Amazon and the Cerrado bioregions, as integral parts of
a ramified geo-economic entity centred upon monocultures with a common market. For further information,
see Amado Luiz Cervo and Mario Rapoport, eds, História do Cone Sul (Rio de Janeiro and Brasília: Revan and
UnB, 1998).
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Figure 1: Materialities of the Soyacene: A lonely Araucaria or Paraná Pine tree
(Araucaria angustifolia), a dominant arboreal species in the mixed ombrophilous
forests characterising southern Brazil amid soya bean farming fields. Rural
area of Chapecó, Santa Catarina, Brazil, December 2018.
Source: Photograph by Vitoria Fank Spohr, from the authors’ archives.

Over the last decades, this large territory, comprising different tropical and
subtropical bioregions, has become the most productive hub for the development
of large-scale soya farming. Such a geographical focus mainly lies in the pioneering
role of countries such as Brazil, Argentina and Paraguay in the acclimatisation
of soya bean at different historical junctures and the introduction of varieties—
from genetically modified to transgenic ones. As this article demonstrates, in Latin
America, genetic variations and botanical selection went hand in hand with socioeconomic, political and ecological transformations. In addition, this essay indicates
that the tropical bonanza of soya was also a key factor for converting soya beans into
a global commodity that impacted the ecological balances of the biosphere. Within
a few decades, soya bean monocultures have generated socio-environmental shifts
in the territories that embraced its cultivation. As a result, in drawing an empirical
outline of the development of large-scale soya bean farming in the Southern Cone,
this article contributes both to global environmental history and to the growing field
of Latin America’s environmental history. In particular, it establishes a conversation
with research efforts on the history of the plantation system in the continent and its
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socioecological transformative impact.10 Just as significantly, it contributes to recent
studies on the role of transnational connections in the development of agricultural
practices in Latin America.11
This article focuses on the tropical bonanza of soya in two defining moments. First,
the process of soya bean cultivation and adaptation in subtropical regions of Latin
America before the 1970s, looking at the role of national and foreign institutions
and scientists interested in the expansion of this vegetal protein. Second, the
implementation of soya farming at the Southern Cone’s tropical latitudes and its
socioecological impacts on several bioregions between the late 1960s and today.
While the acclimatisation of soya beans was attempted several times in the course
of the twentieth century, significant results only appeared in the late 1960s through
the collaboration between Brazilian agencies and foreign technoscientific research
institutes. As the soya bean began to conquer the Southern Cone, it increasingly
figured in the political agendas of several countries and contributed to the creation
of large agribusinesses. Overall, genetic manipulation, the yield of transgenic crops,
and the conjunction of political and scientific interests led to the improvement of
soya varieties, beginning the tropical bonanza of soya bean farming in the region.
As soya crops thrived at new latitudes, they dramatically accelerated economic and
socioecological trends, leading to the construction of the Soyacene. However, before

10 See for example Nicolo Gligo, Agricultura y Medio Ambiente en América Latina, San José (Mexico:
Editorial Universitaria Centroamericana / Sociedad Interamericana de Planificación, 1986); María del Rosario
Prieto, Estudios sobre historia y ambiente en América: Norteamérica, Sudamérica y el Pacífico (México: Instituto
Panamericano de Geografía e Historia y El Colegio de México, 2002); Reinaldo Funes Monzote, From Rainforest
to Cane Field in Cuba: An Environmental History since 1492 (Chapel Hill, NC: University of North Carolina Press,
2008), doi.org/10.5149/9780807888865_funes_monzote; Jó Klanovicz, ‘Apple orchards in southern Brazil: An
environmental history’, in Comparing Apples, Oranges, and Cotton: Environmental Histories of the Global Plantation,
ed. Frank Uekötter (Chicago: University of Chicago Press, 2014), 221–38; Shawn Van Ausdal and Robert
Wilcox, ‘Hoofprints: Cattle ranching and landscape transformation’, in A Living Past: Environmental Histories
of Modern Latin America, ed. John Siluri, Claudia Leal and José Augusto Pádua (New York: Berghahn Books,
2018), 183–204, doi.org/10.2307/j.ctvw04gzn.14; María Cecilia Gallero and Marina Miraglia, ‘Transformaciones
ambientales de la Selva Paranaense (relicto de la Mata Atlántica) en la triple frontera de Brasil–Argentina–Paraguay
entre 1810 y 2020’, Historia Ambiental Latinoamericana y Caribeña (HALAC) 11, no. 1 (2021): 222–52, doi.org/
10.32991/2237-2717.2021v11i1.p222-252.
11 See for example Adrian Gustavo Zarrilli, ‘Capitalism, ecology and agrarian expansion in the Pampean Region,
1890–1950’, Environment and History 6, no. 4 (2001): 561–83, doi.org/10.2307/3985255; Stuart McCook, States
of Nature: Science, Agriculture, and Environment in the Spanish Caribbean, 1760–1940 (Austin, TX: University
of Texas Press, 2002); Shawn William Miller, An Environmental History of Latin America (New York: Cambridge
University Press, 2007); Christiane Berth, ‘Between “wild tropics” and “civilization”: Guatemalan coffee plantations
as seen by German immigrants’, in Comparing Apples, Oranges, and Cotton: Environmental Histories of the Global
Plantation, ed. Frank Uekötter (Chicago: University of Chicago Press, 2014), 113–38. Claiton Marcio Da Silva,
De agricultor a farmer. Nelson Rockefeller e a modernização da agricultura no Brasil (Curitiba, Guarapuava: UFPR/
Unicentro, 2015); Claudio de Majo and Eduardo Relly, ‘American vines, European potatoes: An evolutionary
history of migrations in southern Brazil’, International Review of Environmental History 6, no. 1 (2020): 5–29, doi.
org/10.22459/IREH.06.01.2020.01; Claiton Marcio da Silva and Claudio de Majo, ‘The making of a pastureland
biome: American scientists, miracle grasses and the transformation of the Brazilian Cerrado’, Environment and
History Fast Track, doi.org/10.3197/096734020X15900760737338.
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diving into the core theme of this article, a brief historical overview of the origins
of soya bean farming and its first journeys from the Far East to other parts of the
world is due.

From Eastern to Western soya beans
Although the domestication of soya is still a contested topic, about 5,000 years
ago, soya beans and soya foods were already produced and consumed in the northeastern Chinese region of Manchuria. Local farmers considered soya beans one of
the five sacred cultivated crops together with rice, wheat, barley and millet.12 Its
nutritional and functional characteristics allowed farmers not to leave their land
fallow by including this nitrogen-fixing crop in their rotation regime.13 Farmers
cultivated soya along the Liao River, utilising it to make fermented or otherwise
processed foods. Also, oil processing residues produced soya bean cakes, whose
nitrogen-fixing properties made them a popular fertiliser for nutrient-demanding
crops such as cotton, rice and sugar.14
Before its official inception on global markets, the soya bean was introduced to
Europe in the early 1700s, reaching botanic gardens in the Netherlands and France,
and finally the royal garden at Kew by 1790. The first official agricultural production
was recorded in Dubrovnik (c.1800) and later in Romania, Bohemia and Austria.15
Concurrently, in 1766 a former seaman of the East India Company, Samuel
Bowen, brought some soya varieties from the Chinese province of Canton (today
Guangzhou) to the colonial Northern American region of Savannah, Georgia.16
By the mid-nineteenth century, soya farming experiences increased in the Western

12 Examples include different paintings, poems and botanic treaties such as Hsi Han’s discourse on tropical
botany, entitled Nan Fang Tshao Mu Chang. See Joseph Needham, Lu Gwei-Djen and Huang Hsing-Tsung,
Science and Civilisation in China, vol. 6: Biology and Biological Technology. Part I: Botany (Cambridge: Cambridge
University Press, 1986), 521.
13 Li-Juan Qiu and Ru-Zhen Chang, ‘The origin and history of soybean’, in The Soybean: Botany, Production
and uses, ed. Guriqbal Singh (Wallingford: CABI, 2010), 1–23. Also see Diego da Silva Cunha et al., ‘Soja para
consumo humano: breve abordagem’, Agrarian Academy 2, no. 3 (2015): 101–14, doi.org/10.18677/Agrarian_
Academy_010.
14 If placed underground, soya bean cakes are naturally fermented by soil microbes and employed today as a
natural fertiliser in organic farming (see Hong-Bae Yun et al., ‘The nitrogen, phosphate and potassium contents
in organic fertilizers’, Korean Journal of Soil Science and Fertilizer 44, no. 3 (2011): 498–501, doi.org/10.7745/
KJSSF.2011.44.3.498. On their historical role, see Ines Prodöhl, ‘Versatile and cheap: A global history of soy
in the first half of the twentieth century’, Journal of Global History 8, no. 3 (2013): 461–82, doi.org/10.1017/
S1740022813000375.
15 Vuk Dordevic, ‘Carte blanche: Soybean, the legume queen’, Legume Perspectives 1 (2013): 4.
16 Theodore Hymowitz and J. R. Harlan, ‘The introduction of soybean to North America by Samuel Bowen in
1765’, Economic Botany 37, no. 4 (1983): 373, doi.org/10.1007/BF02904196.
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world, particularly in Prussia, the Netherlands and the south of the United States.
The crop served mainly as forage and raw material to produce soya foods such as
soya sauce and vermicelli.17
Despite its success in the Western world, the definitive consecration of soya as a global
crop came once again from China, more specifically from the port of Yingkou,
which became officially open to international trade as a result of the Second Opium
War (1856–60). During the last decades of the nineteenth century, imperial tensions
between Russia and Japan, combined with the Qing dynasty’s efforts to extend its
dominions over the country’s north-east, stimulated rural development and enhanced
transportation networks. As Ines Prodöhl argues, this transformation inaugurated
a ‘global history of soya beans and soy-related products.’18 The globalisation of the
soya bean was equivalent to its definitive ‘Westernisation’, as it became part and
parcel of the transnational commercial entanglements propelled by the industrial
revolution. Given the crop’s capacity to acclimatise to different environments, and
its industrial potential and versatility, soya bean varieties successfully navigated the
nineteenth century. They became the object of agricultural experiments that would
eventually lead to the ‘age of soy’ during the early twentieth century.19 In 1922
German botanist Hermann Bollmann (1880–1934) accidentally separated lecithin
from soya oil, propelling the large-scale production of soy-derived oils.20 Bollmann’s
successful experiment was only one of the many improvements in industrial
processing during the interwar period. In the United States, several firms began to
promote territorial research after the creation of the American Soybean Association
in 1920. Such an initiative epitomised the growing industrial interests of farming
and producing derivates such as flour, sauce and bean curd or tofu.21 In the following
years, experiments assessing the nutritional value of soya multiplied, propelled
by George Washington Carver’s influential experiments at the Tuskegee Institute
(Alabama), with Lafayette Mendel and Thomas Osborne. By the early 1930s, the
Western world manifested a growing interest in the research and improvement of
breeding varieties, especially the United States, though its production rates were
still lower than China, Japan and Korea.22 The arrival of a wide array of seeds from

17 Vermicelli is a traditional type of round pasta similar to spaghetti. While in the Western world pasta is
normally made of wheat, the term can also be used to describe various type of thin noodles originally from Asia.
For the use of soya foods in the United States, see Hymowitz and Harlan, ‘The introduction of soybean to North
America’, 373, and Maria Cristina Dias Paes, Princípios básicos de nutrição e uso da soja na alimentação humana
(Londrina: EMBRAPA-CNPSo, 1994).
18 Prodöhl, ‘Versatile and cheap’, 467.
19 For an overview of the history of soya, see Christine Du Bois, The Story of Soy (London: Reaktion Books,
2018). Also see Christine Du Bois, Sidney Mintz and Chee-Beng Tan, eds, The World of Soy (Urbana, IL: University
of Illinois Press, 2008).
20 Prodöhl, ‘Versatile and cheap’, 467.
21 Cunha et al., ‘Soja para consumo humano’, 102.
22 J. B. Ferraz de Meneses Júnior, ‘Soja: origem, composição química, valor nutritivo e aplicações diversas’,
Revista do Instituto Adolfo Lutz 31 (1961): 33–56.
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different regions of Asia propelled the capillary expansion of farming in the United
States. By 1939, William J. Morse and Jackson L. Cartter described 108 cultivars in
the United States, all introduced from Asia or natural crosses of introduced crops.23
Soya’s botanic success in Northern America mainly lay in its physiological capacity
to adapt to temperate or subtropical climates, predominant in latitudes approaching
or above 30°C.24 The combination of cutting-edge agricultural research, extensive
cultivable lands and a growing industrial economy turned the United States into
the leading soya producer in the Western world between the late eighteenth century
and the Second World War. As the global demand for soya continued to increase
in the following decades, due to the combination of global demographic growth,
higher incomes and significant crop shortfalls in several producing countries,
its uses multiplied: about 20 per cent of the soya produced since the 1950s was
crushed for oil, and from the 1960s meals became essential supplements for animal
farming, especially for the production of pork, poultry and eggs.25 The growing
expansion of soya also allowed farming activities to gain ground in the southern
hemisphere’s subtropical latitudes, a process complemented by several crucial steps
in agricultural selection.

The rise of soya in Latin America’s subtropics
(1892–1960)
Although the United States quickly became the world’s leading soya producer, several
selected varieties also reached subtropical Latin America during the late nineteenth
and early twentieth centuries.26 These were, in chronological order, Brazil (1882),
Argentina (1908), Uruguay (1911), Paraguay (1921) and finally Bolivia (1928).27
It is crucial to observe that this was not a unidirectional process, where all experiences
23 As revealed by recent genomic analyses, 95 per cent of the genetic basis of current soybean cultivars in the
United States derives from 37 early introduced varieties. See Edwin J. Anderson et al., ‘Soybean [Glycine max (L.)
Merr.] breeding: History, improvement, production and future opportunities’, in Advances in Plant Breeding Strategies:
Legumes, vol. 7, ed. Jameel M. Al-Khayri, Mohan Jain and Dennis V. Johnson (Berlin: Springer, 2019), 431–516.
24 Anderson et al., ‘Soybean [Glycine max (L.) Merr.]’, 438.
25 On the rise in soybean demand, see Bryan L. McDonald, Food Power: The Rise and Fall of the Postwar American
Food System (New York: Oxford University Press, 2017), doi.org/10.1093/acprof:oso/9780190600686.001.0001,
and FAO, Soybean Prices, Economic Growth and Poverty in Argentina and Brazil (Rome: Food and Agriculture
Organization of the United Nations, 2017): 3, www.fao.org/3/I8316EN/i8316en.pdf, accessed 28 July 2021.
On utilization increase, see Lester Brown, Full Planet, Empty Plates: The New Geopolitics of Food Scarcity (New York:
Norton, 2012): 94–5.
26 The temperate climate area in Brazil is localised between the 23°30’ and 33°45’ southern parallels, involving
the southernmost states of Rio Grande do Sul and Santa Catarina, and part of Paraná. Average temperatures during
the hottest months can exceed 22°C, while coldest temperatures oscillate between -3°C and 18°C. See Brazilian
Institute of Geography and Statistics (IBGE), Mapa de clima do Brasil (Rio de Janeiro: IBGE, 2002), atlasescolar.
ibge.gov.br/images/atlas/mapas_brasil/brasil_clima.pdf, accessed 28 July 2021.
27 William Shurtleff and Akiko Aoyagi, History of Soybeans and Soyfoods in South America (1882–2009) (Lafayette,
CA: Soyinfo Center, 2009), www.soyinfocenter.com/pdf/132/LaSo.pdf, accessed 28 July 2021.
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of soya cultivation followed the same genomic thread. On the contrary, distinct
varieties reached several countries at different times through botanic gardens, schools
and laboratories, or members of local elites explicitly concerned for agricultural and
economic development. However, in not all instances were scientists and botanists
responsible for advancing soya yields and productivity. As an example, the first soya
cultivation experience in Brazil related by agronomist Gustavo D’Utra from the
Imperial Agrarian School of Bahia (Imperial Escola Agrícola da Bahia), described
cultivation experiences carried out by a farmer from the municipality of Cruz das
Almas, Bahia, in 1882.28 At the time commercial soya production was restricted
to North America and eastern Asia at latitudes approaching 40°N, characterised
by a temperate climate, in stark contrast to the tropical climate and lower margins
(12°S) of the Brazilian state of Bahia.29 In 1891–92, the Austrian botanist Franz
W. Daffert carried out an experiment in the Agronomic Institute of Campinas
(Instituto Agronômico de Campinas, IAC), located in the rural area of the state of
São Paulo—more than 1,800 km to the south of Cruz das Almas, at the crossroads
with the subtropical latitudes of the Tropic of Capricorn. By 1901, Gustavo D’Utra
had become the IAC’s director and began new experiments, distributing new seeds
among local farmers—28 kg of yellow seeds and 18 kg of black ones.30
Several years later, with the intensification of Japanese migration to Brazil after 1908,
availability increased. Japanese immigrants probably cultivated varieties originally
from their homeland, mainly in domestic gardens located in the rural areas of São
Paulo, producing small yields primarily destined to the production of tofu, miso
and shoyu.31 Westernised soya varieties selected in the United States also reached
Brazil in the same period. For example, by 1921, new experiments were carried
out by the agronomist Henrique Löbbe in São Simão (São Paulo). Although maize
constituted the primary culture, in 1926, Löbbe introduced selected seeds from
Manchuria and the United States that were very successful in the region.32 During
the 1930s, Löbbe also visited a soya farm in Arlington, Virginia, where he received
51 new varieties. Overall, Löbbe’s experience in São Simão resulted in a detailed
guide to soya farming, including the preparation of soil, sowing and acclimatisation
processes, dealing with diseases, the use of fodder, the processing of seeds into oil
cakes, and modes of human consumption.33

28 Geraldo Hase Ceval and Fernando Bueno, O Brasil da Soja Abrindo Fronteiras, semeando cidades (Gaspar: Ceval
Alimentos, 2000): 9.
29 Embrapa, Tecnologias de Produção de Soja—Região Central do Brasil—2004 (Londrinha: Embrapa Soja,
2003): 9. See also Amélio Dall’Agnol, A Embrapa Soja no contexto do desenvolvimento da soja no Brasil: histórico e
contribuições (Londrinha: Embrapa Soja, 2016): 20.
30 Claudine Dinali Santos Seixas et al., Tecnologias de Produção de Soja (Londrinha: Embrapa Soja, 2020).
Also see Ceval and Bueno, O Brasil da Soja, 9.
31 Ceval and Bueno, O Brasil da Soja, 9.
32 João Rui Jardim Freire and Francisco de Jesus Vernetti, ‘A pesquisa com soja, a seleção de rizóbio e a produção
de inoculantes no Brasil’, Pesquisa Agropecuária Gaúcha 5, no.1 (1999): 117–26.
33 Henrique Löbbe, Cultura da Soja no Brasil (Rio de Janeiro: Serviço de Informação Agrícola, 1939).
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As previously mentioned, in contrast to the temperate latitudes where soya was first
domesticated, the state of São Paulo is located between the Tropic of Capricorn
and the equator, which suggests a significant change from the original environment
of cultivation. Simultaneously, towards the beginning of the twentieth century,
soya reached subtropical Brazilian territories that have temperatures resembling the
climate patterns of the southern United States where they had previously thrived.
These were particularly successful in the southernmost state of Rio Grande do Sul.
Historical records demonstrate that, by 1901, some agrarian experiments related
to farming were carried out by the Liceu Rio-Grandense de Agronomia in Pelotas,
Dom Pedrito, Pinheiro Machado and Venâncio Aires (over 3,000 km from Cruz
das Almas). The French agronomist Guilherme Missen documented Dom Pedrito’s
experience, allegedly the first soya harvest in Latin America, a total yield of 2,800
kg per hectare, mainly destined for cattle feed.34 The head of the operation, the
Brazilian engineer and agronomist Alberto Wellhauser, related that soya crops
reached the optimal maturation height of 60 cm, despite a drought.35
By 1914, the US agronomist E. C. Craig, professor at the Technical University of
Rio Grande do Sul, introduced other American varieties.36 About six years later, in
1920, European immigrants inhabiting the municipality of Santa Rosa began to test
soya as a complement to coffee plantations, mainly for domestic consumption.37
In 1923, the US Lutheran pastor Albert Lehenbauer introduced a more systematic
model of production for swine feeds through the combination of pumpkin, manioc,
maize and other organic waste.38 However, the most crucial historical caesura in
the Manchurian–Japanese–American soya connection was the internal propagation
of soya varieties carried out by Polish immigrants during the early 1930s.39 First,
the Polish agronomist and diplomat T. Makomaski allegedly convinced his fellow
immigrants to increase soya farming activities, a choice that dramatically improved
crop yields. In the same years, a Polish immigrant and agronomist, Cesłau Bieżanko,
experimented with novel soya breeding techniques in Santa Rosa (Rio Grande
do Sul). Bieżanko is today celebrated as one of the leading soya pioneers, whose
experiments contributed to turning Santa Rosa into the ‘national capital of soy’.40

34 Ceval and Bueno, O Brasil da Soja, 9.
35 While the optimal height for soya bean plants at maturation is generally 60 cm, modern genetically engineered
Brazilian plants can reach up to 150 cm. See José Luis da Silva Nunes, ‘Características da soja’, Agrolink, www.
agrolink.com.br/culturas/soja/informacoes/caracteristicas_361509.html, accessed 28 July 2021. For the Welhauser
accounts, see Adilson Nunes de Oliveira and Antônio Ribas, Dom Pedrito: Pioneira no cultivo de soja na América
Latina (Porto Alegre: Evangraf, 2010): 9.
36 Rhuan Targino Zaleski Trindade, ‘A soja e os colonos poloneses no sul do Brasil: o caso de Ceslau Biezanko e
outros personagens (1930–1934)’, História Unisinos 22, no. 2 (2018): 254–63, doi.org/10.4013/htu.2018.222.09.
37 Ceval and Bueno, O Brasil da Soja, 9.
38 Zaleski Trindade, ‘A soja e os colonos poloneses’, 257. See also Ceval and Bueno, O Brasil da Soja, 9.
39 Freire and Vernetti, ‘A pesquisa com soja’, 117–18.
40 Zaleski Trindade, ‘A soja e os colonos poloneses’, 260.
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Through the combination of these experiences, by the late 1930s, farming in Brazil
intensified, initiating the first processes of large-scale dissemination. In particular,
the state of Rio Grande do Sul became the epicentre of what later became the
‘United Republic of Soy’.41 As is demonstrated by the Polish case, the expansion
of cultivation primarily involved groups of European immigrants, who began to
massively occupy the southern territories of Brazil in the late nineteenth and early
twentieth centuries. Clearing the land and annihilating local indigenous people,
they embodied the country’s political agenda: filling the ‘demographic gap’ of
the southern frontier through the advent of white colonisers willingly to embrace
intensive farming and private land ownership.42 The most powerful impulse for
success was soya’s substitution for wheat as the primary agricultural produce.43 Since
the late 1930s, farmers from Rio Grande do Sul had exported their varieties to
Germany. After 1942, following trade restrictions against the Axis powers, they
attempted to redeem soya overproduction with the manufacturing of vegetal oils.
Later, towards the 1950s, the IAC sent new varieties to southern Brazil through José
Gomes da Silva and Shiro Miyasaka.44 With the help of Chinese agronomists, local
farmers began to acquire significant breeding and farming know-how.45
A similar process happened in Argentina, a country that also received a large inflow
of European immigrants, who were encouraged to practise cultivation.46 The first
soya breeding experiments were carried out by the Experimental Station (Estación
Experimental), a research organisation annexed to the National School of Agriculture
and Livestock of Córdoba (Escuela Nacional de Agricultura y Ganadería de Córdoba)
created in 1909–12.47 These were linked to the experiences of southern Brazilian
farmers, given the common subtropical climatic patterns and the cooperative

41 By 2003, the corporation Syngenta advertised its services linked to soybean production in the Argentinean
newspapers Clarín and La Nación, renaming the soy-producing territories of the Latin American Southern Cone
(parts of Brazil, Argentina, Uruguay, Paraguay and Bolivia) with the term ‘United Republic of Soy’. See GRAIN,
‘La República Unida de la Soja recargada’ (12 June 2013), www.grain.org/es/article/4739-la-republica-unida-de-lasoja-recargada, accessed 28 July 2021.
42 See Beatriz Maria Lazzari, Imigração e ideologia. Reação do Parlamento brasileiro à política de colonização e
imigração (Caxias do Sul: UCS, 1980).
43 During the colonial period (1500–1822), the occupation of the current Brazilian territory was mainly
concentrated on the coast, with few expeditions in the inner territory. Following Brazilian independence, these
lands, still inhabited for the most part by indigenous people, were considered as terrae nullius that needed to be
conquered in order to fill the ‘demographic vacuum’. See Paulo Zarth, José Carlos Radin and Delmir Valentini,
eds, História da Fronteira Sul (Chapecó and Porto Alegre: UFFS / Letra e Vida, 2015); Henrique Manoel da
Silva, ‘Os brasileiros em território paraguaio: atuação nas fronteiras geográficas próximas’, in Colonização, conflitos
e convivências nas fronteiras do Brasil, da Argentina e do Paraguai, ed. Vladimir Muraro and Delmir Valentini
(Chapecó, Ed. UFFS, 2015), 23–39.
44 Freire and Vernetti, ‘A pesquisa com soja’, 118.
45 See Geraldo Hasse, A rainha do agronegócio—a história da soja no Brasil (Ribeirão Preto-SP: Editora Coruja,
2011): 74.
46 Derli Dossa, Soja: alguns aspectos de sua participação no mundo, no Brasil e na produção primária e agroindustrial
do Paraná (Brasilia: Embrapa, 1986).
47 Diego Martínez Alvarez, ‘Historia de la soja en la Argentina: Introducción y adopción del cultivo’, in El cultivo
de soja en Argentina, ed. Hector E. J. Baigorri and Luis R. Salado Navarro (Buenos Aires: Agroeditorial, 2012): 13.
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relations between immigrants with European ancestry. Towards the early 1940s,
through the intersection of research stations and private companies, new northern
American varieties were introduced in Argentina, laying the foundation for
expanding intensive farming in the following decades.48 Concurrently with
the Argentinean expansion, by 1946, the IAC introduced 14 new varieties in
Paraguay, another country crossed by the Tropic of Capricorn.49 In the same years,
soya cultivation intensified in Uruguay, mainly in Paysandu, Rio Negro, Soriano
and Colonia.50

Figure 2: Perennial growing in combination with Suwannee bermuda grass
in the 1950s. American International Association for Economic and Social
Development and its IRI Research Institute division. Progress Report.
New York, 3 September 1958.
Source: Courtesy of the Rockefeller Archive Center.

48 Pedro Jesus Rocha and Victor Manuel Villalobos Arambula, Comparative Study of Genetically Modified and
Conventional Soybean Cultivation in Argentina, Brazil, Paraguay, and Uruguay (San José, CR: Inter-American
Institute for Cooperation on Agriculture (IICA), 2012).
49 Derli Dossa, Soja.
50 Rocha and Villalobos Arambula, Comparative Study.
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Thus, although the first agricultural experiments with soya involved tropical regions
such as Bahia until the 1970s, the crop mainly prospered in subtropical areas.51 After
the Second World War, southern Brazil and northern Argentina joined the world’s
leading soya producers, thanks to national investments in farming technologies and
the creation of agricultural cooperatives.52 An IAC partnership with private farmers
during the 1950s created a cutting-edge research program that selected new varieties
for the local territory, such as Mogiana, Aliança and Yelnando. The institute also
bred varieties for the tropical savannahs of the Brazilian Cerrado, such as Cultivares
Araçatuba and Pelicano.53 In the same period, the IAC also carried out experiments
in farming in collaboration with Nelson Rockefeller’s IRI Research Institute, with
a particular focus on the perennial soya bean (Glycine soja or Neonotonia wightii
Verde). This variety, originally from Southeast Asia, was introduced in the state of
São Paulo in 1953. From 1956 it was distributed among local farmers as a fodder
and pasture crop. However, despite its initially good results, germination issues in
lower topsoil and low productivity led to its progressive demise.54
These initial attempts were just the beginning of a long series. With the progressive
erosion of southern Brazilian soils, the exhaustion of arable lands and demographic
increase, immigrants from Rio Grande do Sul also occupied lands of other states
such as Mato Grosso, Mato Grosso do Sul and Goiás. This internal migration pushed
Brazilian scientists to select new varieties adapted to the acidic soils of the Cerrado,
especially after the 1973 oil crisis and the consequent increase in soya prices.55
These were the first steps leading to the final consecration of soya as a global crop,
stimulating the agricultural revolutions in entire bioregions previously considered
unsuitable for intensive monoculture.

51 Genetic material from the United States was always better adapted to the ecological conditions of southern
Brazil and presented better agronomic characteristics and resistance. While hybridisation and selection processes
began in Brazil, local farmers mainly used soya crops introduced from the United States, such as Hill, Hood, Majos,
Bragg, Davis, Jew 45, Hampton, Hardee or Bienville. By 1967, the IAC launched the crops Santa Rosa and Industrial,
which became widespread among farmers from Rio Grande do Sul. For further information see Freire and Vernetti,
‘A pesquisa com soja’, 120.
52 Rocha and Villalobos Arambula, Comparative Study.
53 Orlando Melo de Castro and Antonio Carlos Moreira, ed., Ciência da Terra: o Instituto Agronômico e a pesquisa
em benefício da qualidade de vida (Campinas: IAC, 2008): 45.
54 See Luiz Lovadini, ‘Método de plantio para soja perene (Glycine wightii Verdc.)’, Bragantia 30, no. 1 (1971):
xvii–xix, doi.org/10.1590/S0006-87051971000100012.
55 Claiton Marcio da Silva, ‘Between Fenix and Ceres. The Great Acceleration and the agricultural frontier in the
Brazilian Cerrado’, Varia Historia 34, no. 65 (2018): 409–44, doi.org/10.1590/0104-87752018000200006.
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Tropical farming: Genetic modification and
transgenic crops (1970–2010)
The tropical bonanza of soya officially began in the 1970s and played a central role
in the crop’s transformation into a global commodity. In practical terms, this process
consisted of the progressive adaptation of soya to low latitudes, occupying arable
lands originally destined for pasture, traditional cultivation, small monocultures and
conservation areas. Consequently, a vast tropical region sitting between the Tropic of
Capricorn and the equator began to produce soya on a large scale. It encompassed the
Gran Chaco plains of Argentina, Paraguay, Bolivia and Brazil, Bolivia’s Chiquitano
forest and two large Brazilian bioregions such as the Cerrado and the Amazon.56
In several regions, the significant growth of farming also propelled the expansion of
the agricultural frontier and large-scale urbanisation.57 This historical transition was
part of an ambitious agricultural modernisation agenda carried out all over the Latin
American tropics during the 1970s to convert infertile soils to agriculture.58 Such
a project found historical momentum in the already-mentioned growth of soya
on international markets since the 1950s. This process would eventually lead the
United States to place an embargo on the crop and other oilseed products, leading
to a historic peak in prices in June 1973 (US$393 per metric ton [MT]). However,
as the United States reduced their exports, countries in need such as Japan began to
look for alternative markets, stimulating Brazil and other Latin American countries
to enhance production indexes.59
As a result, Latin American nations seized the moment, devising strategies to expand
production. These mainly consisted of adapting soya crops to local acidic soils, local
diseases and extended daylight periods.60 However, since soya varieties from the
United States could not adapt to local climate patterns, scientists actively worked
to improve soya’s productive genetic potential.61 Given the promising economic
outcomes of the Brazilian ‘genetic turn’, public and private research institutes
researching soya crops began to feature prominently in the technocratic agendas
promoted by several Latin American countries between the mid-1960s and the
56 Silvio Crestana and Ivan Sergio Freire de Sousa, ‘Agricultura tropical no Brasil’, in Agricultura Tropical. Quatro
décadas de inovações tecnológicas, institucionais e políticas, vol. I: Produção e produtividade agrícola, ed. Ana Christina
Sagebin Albuquerque Aliomar Gabriel da Silva (Brasília: Embrapa, 2008): 45.
57 Amélio Dall’Agnol, ‘A soja que não se curva’ (11 July 2017), blogs.canalrural.com.br/embrapasoja/2017/07/11/
soja-que-nao-se-curva, accessed 28 July 2021.
58 Silva, ‘Between Fenix and Ceres’,
59 FAO, Soybean prices, 3.
60 This was caused both by their sensitivity to photoperiods and to their short size, which did not allow systematic
mechanised harvesting. See Freire and Vernetti, ‘A pesquisa com soja’, 120–1.
61 Romeu Afonso de Souza Kiihl and Éberson Sanches Calvo, ‘A Soja no Brasil, mais de 100 anos de história,
quatro décadas de sucesso’, in Agricultura Tropical. Quatro décadas de inovações tecnológicas, institucionais e políticas,
vol. I: Produção e produtividade agrícola, ed. Ana Christina Sagebin Albuquerque Aliomar Gabriel da Silva (Brasília:
Embrapa, 2008): 207.
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mid‑1980s. For example, the Brazilian military regime promoted a modernising
agrarian agenda geared to improving the production of agricultural commodities for
the international market. Its main highlights were the increase of rural credit extension
services for all the country’s regions, which enhanced the availability of agricultural
machinery, fertilisers and seeds.62 In addition, military regimes strengthened several
programs of international cooperation with American foundations that had been
initiated during the 1950s.63 For example, in 1973, a pool of Brazilian entrepreneurs
and intellectuals created the Brazilian Agricultural Research Corporation (Empresa
Nacional Brasileira de Pesquisa Agropecuária, EMBRAPA) that incentivised the
formation of a technical framework of scientists trained in North American
institutions, with a research unit specialised on soya.64 In this context, cooperation
with Japan played an essential role in consolidating rural development programs in
the Brazilian Cerrado.
As a result, in 1964, Francisco Terasawa created the soya crop Cristalina, one of the
most cultivated crops in the Cerrado until the 1990s.65 Later on, in the mid-1970s,
Brazilian scientists from both public and private corporations—respectively, the
already-mentioned EMBRAPA and the FT Sementes (created by Terasawa himself
in 1972)—were able to successfully introduce genes adapted for the ‘long juvenile
period’ in the germplasm of Brazilian crops. This genetic modification allowed soya
crops to adapt to tropical seasons, as they did not forcefully blossom before their
juvenile period (or sub-growing season). Complementarily, scientists led successful
experiments to select crops resistant to disease and concentrated on bacterial
diseases such as citrus canker (Xanthomonas axonopodis pv. glycines Nakano),
Diaporthe phaseolorum var. sojae, cyst nematode (Heterodera glycines Ichinohe),
root-knot nematodes (Meloidogyne incognita [Kofoid & White] Chitwood and
Meloidogyne javanica [Treub] Chitwood). Crop selection allowed a 50 per cent
increase in annual production rates.66 Subsequently, a 1979 joint Japanese–Brazilian
agrarian development program known as PRODECER (Programa de Cooperação
Nipo‑Brasileiro para o Desenvolvimento Agrícola dos Cerrados) helped sustain the

62 Silva, ‘Between Fenix and Ceres’, 411.
63 These included the Rockefeller Foundation, the American International Association, the International Basic
Economy Co., the IRI Research Institute, the Ford Foundation and the US Agency for International Development.
See Claiton Marcio da Silva, De agricultor à farmer: Nelson Rockefeller e a modernização da agricultura no Brasil
(Curitiba and Guarapuava: UFPR/Unicentro, 2015).
64 See Embrapa, ‘Soybean – history’, www.embrapa.br/en/soja/historia, accessed 28 July 2021.
65 Francisco Terasawa, José Maurício Terasawa and Milene Terasawa, ‘FT Sementes and the expansion of
soybeans in Brazil’, in Soybean Breeding, ed. Felipe Lopes da Silva et al. (Berlin: Springer, 2017), 17–27, doi.org/
10.1007/978-3-319-57433-2_2.
66 De Souza Kiihl and Sanches Calvo, ‘A Soja no Brasil’, 207–8.
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systematic advancement of agriculture in tropical Brazil.67 Overall, the combination
of these efforts led to the significant expansion of the tropical soya frontier in
the Brazilian Cerrado. Between the beginning of the 1970s and the end of the
1990s, Brazilian production increased from 5.6 to 27.5 MMT. The total farmed
area also expanded almost 200 per cent (from 3.7 to 12 million hectares Mha),
with a total yield increase from 1,460 to 2,294 metric tons per hectare (MT/ha).68
It was the beginning of large-scale agricultural mechanisation in the vast bioregion
of the Cerrado, with soya as the main actor. In the same period, farming also had
a significant boost in Argentina, where total production increased from 2.2 to
11.4 MMT between 1975 and 1999, with substantial growth in both the total
planted area and productivity indexes—respectively, from 1.2 to 7.4 Mha and from
1.461 to 2.261 MT/ha.69 Overall, the experiences of Brazil and Argentina served
as trailblazers for the further consolidation of monoculture during the following
decades, a process fuelled by the rise of transgenic crops.
During the 1990s, countries such as Argentina and the United States allowed the
cultivation of transgenic soya (GM-GR), a game-changing soya crop capable of
tolerating a glyphosate-based pesticide known as Roundup Ready. The implanting
of genes from Agrobacterium sp., a soil bacterium containing a specific enzyme able to
inhibit the amino acid metabolism of plants, built pesticide resistance.70 By resisting
intense glyphosate fumigation, transgenic soya eliminated competition from weeds
and minimised the risk of parasites, which were annihilated by the pesticide, thus
optimising production and productivity. Moreover, Roundup’s weed elimination
allowed the sowing of transgenic crops without harrowing the land, leading to ‘no‑till’
farming.71 The American multinational Monsanto patented this game-changing
biotechnology. After lobbying for the legalisation of genetically modified (GM)
crops by the US Department of Agriculture in 1994, in 1996, the company cleverly
opened a breach in the Argentinean market. Agricultural investment funds, megaagricultural firms, agribusiness contractors and a minority of medium-scale farmers
facilitated this process, while small farmers went bankrupt.72 Overall, transgenic
crops allowed a significant increase in national production rates: between 1980
and 2005, the area of Argentinean subtropical territories covered by soya increased
67 Although PRODECER was not the only program responsible for the agrarian changes affecting the region
over the last 30 years, its contribution was certainly significant in the evolution and cultivation of soya, maize,
coffee and cotton in the Brazilian Cerrado. See Clóvis Caribé Menezes dos Santos, ‘Programa de Cooperação NipoBrasileira para o Desenvolvimento dos Cerrados—PRODECER: um espectro ronda os cerrados brasileiros’, Estudos
Sociedade e Agricultura 24, no. 2 (2016): 384–416.
68 FAO, Soybean Prices, 5.
69 Ibid.
70 See Antônio Inácio Andrioli, Soja orgânica versus soja transgênica: um estudo sobre tecnologia e agricultura familiar
no noroeste do Estado do Rio Grande do Sul (Chapecó: UFFS, 2017): 167. Also see Rubens Nodari and Miguel Pedro
Guerra, ‘Plantas transgênicas e seus produtos: impactos, riscos e segurança alimentar (Biossegurança de plantas
transgênicas)’, Revista de Nutrição 16, no. 1 (2003):105–16, doi.org/10.1590/S1415-52732003000100011.
71 Pablo Lapegna, Soybeans and Power: Genetically Modified Crops, Environmental Politics, and Social Movements in
Argentina (New York: Oxford University Press, 2016), 28, doi.org/10.1093/acprof:oso/9780190215132.001.0001.
72 Lapegna, Soybeans and Power, 32.
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from 2 to 17 Mha, it becoming the country’s most cultivated and exported crop.73
It was the beginning of the process known as sojización (literally ‘soy-isation’), which
would lead to the conversion of several natural areas in Argentina, Brazil, Paraguay,
Uruguay and Bolivia to monocultures aimed at the production of transgenic soya.74
After the commercialisation of GM-GR varieties in Argentina, transgenic varieties
were smuggled into Paraguay and Brazil as a strategy to force the approval of
Roundup pesticides. After pressure by farmers’ associations and agribusiness lobbyists
who had already de facto spread crops over thousands of hectares, transgenic soya
was approved in 2004 and 2005, respectively.75 By 2011, combined production
indexes of GM crops—mostly soya, maize and cotton—in Latin America totalled
40 per cent of total world production. Soya monoculture stretched over 66 Mha.76
According to an enthusiastic survey carried out by the Argentinean Ministry of
Agriculture, Livestock and Fisheries and the Costa Rican Inter-American Institute
for Cooperation on Agriculture (IICA) in 2012, the increase generated an economic
return of $US5 billion to local farmers.77
The progressive introduction of transgenic soya in Latin America from the 1990s
expanded the cultivation area to new agrarian frontiers in tropical territories
previously dominated by other crops, pasturelands or conservation areas. These
included parts of the Brazilian state of Bahia, where soya returned in a potentiated
version more than a century after its initial introduction in 1882. The development
of new agricultural areas in Brazil also included north-eastern and northern regions
with no previous farming experience, such as Maranhão, Piauí and Tocantins (north
of Bahia). Together they formed the country’s last agricultural frontier, a region
commonly known as MATOPIBA.78 Moreover, with the development of transgenic
crops such as the BRS Tracajá in 1999–2000, farming gained ground in the South
of Pará, after advancing through other Amazonian states such as Mato Grosso and
Rondônia.79

73 Carlos Reboratti, ‘Un mar de soja: la nueva agricultura en Argentina y sus consequencias’, Revista de
geografía Norte Grande 45 (2010): 63–76, doi.org/10.4067/S0718-34022010000100005. See also Departamento
de Desarrollo Sostenible de la Organización de los Estados Americanos, Evaluación regional del impacto en la
sostenibilidad de la cadena productiva de la soja: Argentina—Paraguay—Uruguay (December 2009), 29.
74 See Pierre Delvenne, Federico Vasen and Ana Maria Vara, ‘The “soy-ization” of Argentina: The dynamics
of the “globalized” privatization regime in a peripheral context’, Technology in Society 35, no. 2 (2013): 153–62,
doi.org/10.1016/j.techsoc.2013.01.005; Mabel Manzanal, ‘Territorio, Poder y Sojización en el Cono Sur
latinoamericano. El caso argentino’, Mundo Agrario 18, no. 37 (2017): e048, doi.org/10.24215/15155994e048.
75 Rocha and Villalobos Arambula, Comparative Study.
76 Lapegna, Soybeans and Power, 5–6.
77 Rocha and Villalobos Arambula, Comparative Study.
78 See Sandro Dutra e Silva, Kárita de Jesus Boaventura, Eder Dasdoriano Porfírio Júnior, et al., ‘A última
fronteira agrícola do Brasil: o Matopiba e os desafios de proteção ambiental no Cerrado’, Estudios Rurales 8, no. 15
(2018): 145–78.
79 Experiments with BRS Tracajá were also conducted in the municipalities of Maranhão, Piauí, Tocantins and
Roraima. For further information see Jamil Chaar El-Husny et al., BRS Tracajá: cultivar de soja para a região Sul do
Pará, Comunicado Técnico 83 (Belém: Embrapa, 2003).
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Map 1: Soya production and productivity (T/ha) growth in MATOPIBA between
1990 and 2015.

Source: Mayara Lucyanne de Araújo, ‘Dinâmica espaço-temporal da cultura de soja na região do
MATOPIBA, Brasil (1990–2015)’ (Master’s diss. in Applied Geoscience and Geodynamics, University
of Brasília (Geoscience Institute), 2018), repositorio.unb.br/bitstream/10482/32871/1/2018_
MayaraLucyanneSantosdeAra%c3%bajo.pdf, accessed 27 July 2021.
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Between 1976 and 2019, production in Brazil, Argentina, Uruguay and Paraguay
grew from 12 to 180 MMT and 7 to 56.9 Mha.80 Today Brazil ranks as the world’s top
producer, with a record total yield of over 114 MMT in 2019. Such a massive agrarian
expansion progressively tied the country’s destiny to both China and Europe. While
in the Asian giant the high demand for soya related to human consumption and the
production of soya foods and oils, the European demand for Brazilian soya responded
to the insatiable appetite of the local meat industry.81 By 2018, overall soya exports
to China totalled over 101 MMT, generating revenues of $US40.64 billion, while in
2019 this fell to 96 MMT for $US34.78 billion.82 Although a recent trade deal with
the United States has caused a steep decline in the European Union’s total imports of
Brazilian soya (from 1.7 MMT in 2017–18 to 1.3 MMT in 2018–19), the European
Union still constitutes a second essential business partner.83

Figure 3: Narratives of the Soyacene: From the fields to the slaughterhouse.
A soya field bordering one of the largest chicken slaughterhouses in Latin
America. Rural area of Chapecó, Santa Catarina, Brazil, 2019.
Source: Photography by Claiton Marcio da Silva, personal archive.

80 FAO, FAOSTAT (Rome: Statistics Division of FAO), www.fao.org/faostat/en/#data/QC, accessed 28 July 2021.
81 For the soy-driven economic relationship between Brazil and China, see Maria Eugenia Giraudo, ‘Dependent
development in South America: China and the soybean nexus’, Journal of Agrarian Change 20, no. 1 (2020): 69–78,
doi.org/10.1111/joac.12333. For the role of Brazilian soya in the European meat industry, see Annelies Boerema
et al., ‘Soybean trade: Balancing environmental and socio-economic impacts of an intercontinental market’, PLoS
ONE 11, no. 5 (2016): e0155222, doi.org/10.1371/journal.pone.0155222.
82 Data from Brazil’s National Society for Agriculture (SNA), www.sna.agr.br/exportacoes-do-complexo-sojaem-2019-recuam-450-em-volume-e-1440-em-receita, accessed 28 July 2021.
83 See European Commission, ‘United States is Europe’s main soya beans supplier with imports up by 112%’,
Brussels, 7 January 2019, ec.europa.eu/commission/presscorner/detail/en/IP_19_161, accessed 28 July 2021.
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While the increased quantity of exports to the rest of the world has contributed to
the overall growth of the national economy, it has increasingly linked the country’s
fate to the production of soya commodities and their derivates, disincentivising other
patterns of economic development.84 The choice to turn farming into one of the
leading economic sectors also influenced the development agendas of other Southern
Cone countries. For example, varieties produced in Brazil by firms such as the
EMBRAPA, FT Semente—later bought by Monsanto—disseminated acclimatised
transgenic soya crops in other countries such as Mexico, Guatemala, Nicaragua,
Bolivia, Colombia and Venezuela, as well as northern portions of Paraguay and
Argentina.85 Among the Latin American countries in this list, Argentina has the
third-highest soya production rate worldwide, with more than 53 MMT produced
every year. Soya ranks as the country’s second most-produced crop after maize,
with five of the leading 45 firms accounting for more than 50 per cent of the total
production. This is primarily of transgenic varieties, destined for export to foreign
countries, especially Vietnam and Algeria (soya and soya products such as flour and
oil) and the Netherlands (mainly biodiesel derived from soy).86
Perhaps more surprisingly, a relatively small country like Paraguay currently ranks
fifth in global soya production. The country produces almost 10 MMT per year, in
between economic giants such as China and India.87 Two interdependent factors
contributed to farming expansion in Paraguay. These were the concentration of
arable lands in a few hands and the centralisation of production policies by Alfredo
Stroessner’s regime (1954–89). Since the 1970s, several Brazilian families from the
country’s south-western frontier (Rio Grande do Sul, Santa Catarina and Paraná)
have migrated to Paraguay after a political agreement between the two regimes.
With the national authorities’ blessing, the so-called brasiguaios managed to obtain
much farming land, progressively evicting rural inhabitants who did not possess
land tenure agreements. Their rise on the farming scene further accelerated during
the 1990s, with the introduction of transgenic breeds, today an essential asset of
the Paraguayan economy. This process was also related to the emergence of the local
meat industry, the country’s other primary production sector.88 As a result, between
the early 1990s and 2003, production almost quadrupled (from 1.17 to 4.5 MMT),
covering over 1.5 Mha, more than 80 per cent of the country’s total farmed lands.89
84 See Alfredo Saad-Filho and Lecio Morais, Brazil: Neoliberalism Versus Democracy (London: Pluto, 2018), doi.
org/10.2307/j.ctt1xp3ndh; and Ladislau Dowbor, The Age of Unproductive Capital: New Architectures of Power
(Newcastle upon Tyne: Cambridge Scholars, 2019).
85 Terasawa et al. ‘FT Sementes’, 24.
86 Ministerio de Hacienda [Argentina], Informes de Cadenas de Valor. Oleaginosas: Soja—Sieptiembre 2019, www.
argentina.gob.ar/sites/default/files/sspmicro_cadenas_de_valor_soja.pdf, accessed 28 July 2021.
87 AgroLatam, Paraguay volvió al 5to puesto como productor de soja en el mundo (25 February 2020), www.agrolatam.
com/nota/39668-paraguay-volvio-al-5to-puesto-como-productor-de-soja-en-el-mundo, accessed 28 July 2021.
88 Kregg Hetherington, ‘La contrarreforma agraria en Paraguay’, in Capitalismo: tierra y poder en America Latina
(1982–2012), vol. I: Argentina, Brasil, Chile, Paraguay, Uruguay, ed. Guillermo Almeyra et al. (Coyoacán and
Buenos Aires: UAM/CLACSO, 2014), 173–214.
89 Luis Maldonado, ‘Producción de soja en el Paraguay’, Convenio de cooperación ministerio de agricultura y
ganaderia de Paraguay, programa regional del FIDA para el Mercosur (January 2005).
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In this context, about 2 per cent of the population owns more than 85 per cent
of the country’s cultivated lands.90 Today, local soya crops are mainly destined for
the Latin American market, with Argentina the leading importer of raw soya and
sharing the soya flour market with Chile and Peru.91
Finally, Bolivia and Uruguay, respectively the tenth- and twelfth-largest world
producers, have also increased their agricultural output over the last year, reaching,
respectively, about 3 and 2 MMT.92 Although soya reached Bolivia during the late
1920s, the country’s production only began to increase to industrial levels in the
late 1970s and early 1980s with massive investments from the military regime
(1964–82). These consisted of introducing varieties from Asia, the United States
and Brazil, accompanied by a land reform project financed by the World Bank.
The introduction of transgenic varieties has constituted a further leap since 2005,
complemented by the elaboration of national biosecurity plans that excluded farmers
and consumers from decision-making processes.93 In contrast, Uruguay owes its
soya production increase to a commercial trade agreement with Taiwan concluded
in the mid-1970s, allowing the country to boost production rates to more than
51,000 hectares. The official inception of transgenic varieties was in 1996, after an
agreement between the Ministry of Agriculture and Monsanto. Although a national
agricultural crisis hindered the expansion of farming during this decade, these
biotechnological innovations allowed production volumes to skyrocket during the
mid-2000s, turning soya into one of the country’s main crops.94
Overall, the tropical bonanza of farming generated socioecological transformation
in Latin America, especially with the introduction of transgenic crops from the
1990s. As soya crops became an increasingly pervasive force in the most affected
bioregions, traditional human communities and native species paid the harshest
price.95 Thus, while from an eminently scientific perspective the idea of tropical

90 See OXFAM International, Paraguay: El paίs donde la soja mata, www.oxfam.org/es/paraguay-el-pais-dondela-soja-mata, accessed 28 July 2021.
91 See Victor Enciso, ‘SOJA: Datos, estadísticas y comentarios’, Universidad Nacional de Asunción, Facultad de
Ciencias Agrarias (FCA-UNA) (March 2020), www.agr.una.py/ecorural/cultivo/soja_marzo_2020.pdf, accessed 28
July 2021.
92 For Bolivia, see the data provided by FUNDACRUZ, ‘Producción de Soya en Bolivia alcanza cifra récord y
sube la de trigo’, www.fundacruz.org.bo/web/noticias/produccion-de-soya-alcanza-cifra-record-y-sube-la-de-trigo,
accessed 28 July 2021. On Uruguay, see Ministerio de Ganadería, Agricultura y Pesca, Encuesta Agrícola, Invierno
2020 (August 2020), www.gub.uy/ministerio-ganaderia-agricultura-pesca/sites/ministerio-ganaderia-agriculturapesca/files/2020-08/PUBLICACION_INV2020.pdf, accessed 28 July 2021.
93 Georgina Catacora-Vargas, ‘Soya en Bolivia: Producción de oleaginosas y dependencia’, in Repúblicas Unidas
de la Soja. Realidades de la producción de soya en América del Sur, ed. Javiera Rulli (Asunción: GRR, 2007), 235–51.
94 See Alfredo Blum, Ignacio Narbondo, Gabriel Oyhantcabal, Diego Sancho, Soja transgénica y sus impactos en
Uruguay: La nueva colonización (Montevideo: RAP-AL Uruguay, 2008).
95 See Amalia Leguizamón, Seeds of Power. Environmental Injustice and Genetically Modified Soybeans in Argentina
(Durham, NC: Duke University Press, 2020), doi.org/10.2307/j.ctv160bv3z.
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agriculture optimistically reiterated the premises of the Green Revolution, it also
replicated some of its socio-environmental consequences.96

Socioecological impacts
Although cultivation began more than 5,000 years ago, the emergence of genetically
modified and transgenic crops over the last 50 years has led to unprecedented
global ecological consequences. In particular, the clearing of native vegetation and
forest cover was responsible for the phenomena of water evaporation, soil erosion
and compaction, nutrient depletion and intensification of atmospheric pollution.
In addition, land grabbing, the urbanisation of rural and wildlife territories, and
patterns of unequal wealth redistribution also significantly increased.97 As previously
indicated, the Southern Cone’s most impacted bioregions have been the Brazilian
Cerrado, the Gran Chaco plains, Bolivia’s Chiquitano forest, the Uruguayan Campos
and the Argentinian Pampas.98
Since the inception of farming at tropical latitudes, the total land cover has grown
from 7 to 55 Mha between 1976 and 2020, a figure presumably destined to increase
in the future.99 In Brazil, where monoculture already covers over 34 Mha, production
indexes should reach the production record of 133 MMT in the 2020–21 harvest.100
The relentless growth of farming both in volume and in space is likely to exacerbate
deforestation rates and illegal arson.101 The primary victim of this expansion has
been—and will presumably remain—the Cerrado. This bioregion has become one
of the world’s main breadbaskets since the 1970s while not enjoying the same degree
of environmental protection as the Amazon.102 Although between 2000 and 2019,
monocultures directly linked to deforestation have decreased (from 215,000 to

86

96 On the socioecological impacts of the Green Revolution, see Vandana Shiva, Monocultures of the Mind:
Perspectives on Biodiversity and Biotechnology (London: Zed Books, 1993) and The Violence of the Green Revolution:
Third World Agriculture, Ecology and Politics (London: Zed Books, 1991).
97 On some of the most recent causes, see Vivek Voora, Christina Larrea and Steffany Bermudez, Global Market
Report: Soybeans (Winnipeg: International Institute for Sustainable Development, 2020): 3, www.iisd.org/system/
files/2020-10/ssi-global-market-report-soybean.pdf, accessed 28 July 2021.
98 WWF, The Growth of Soy.
99 For the latest updates see Xiao-Peng Song, Matthew C. Hansen and Peter Potapov, ‘Massive soybean expansion
in South America since 2000 and implications for conservation’, Nature Sustainability (2021), doi.org/10.1038/
s41893-021-00729-z. Also see Voora et al., Global Market Report: Soybeans, 2.
100 For soya production records in Brazil, see Statista, ‘Leading soybean producing countries worldwide from
2012/13 to 2020/21’, www.statista.com/statistics/263926/soybean-production-in-selected-countries-since-1980,
accessed 28 July 2021. On the increase in soybean farming area, see Song et al., ‘Massive soybean expansion in
Latin America’.
101 Markus Kröger, ‘Field research notes on Amazon deforestation during the Bolsonaro era’, Globalizations
17, no. 6 (2020): 1080–3, doi.org/10.1080/14747731.2020.1763063. On increased deforestation indexes in
Brazil since 2018, see INPE, TerraBrasilis PRODES (Desmatamento), terrabrasilis.dpi.inpe.br/app/dashboard/
deforestation/biomes/legal_amazon/rates, accessed 28 July 2021.
102 On the historical trajectory of the Cerrado and its environmental history since the 1970s, see Sandro Dutra
e Silva, ‘Challenging the environmental history of the Cerrado: Science, biodiversity, and politics on the Brazilian
agricultural frontier’, Historia Ambiental Latinoamericana y Caribeña, HALAC 10, no. 1 (2020): 82–116, doi.
org/10.32991/2237-2717.2020v10i1.p82-116.
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73,000 hectares per year), forested areas declined from 134 to 106 Mha between
1985 and 2019. These are mainly linked to the combined expansion of the soya and
the livestock industries.103 While the former is still proportionally inferior to the
latter, its growth rates are undoubtedly superior. Recent remote sensing detection
has registered a total increase of the cultivated area in the bioregion from 7.5 to
26 Mha between 1985 and 2019. About 18 Mha of these farmed lands are occupied
by monoculture, covering 8.9 per cent of the bioregion’s total area.

Map 2: The Southern Cone’s bioregions impacted by monoculture.

Source: WWF, www.wwf.org.py/que_hacemos/proyectos/iniciativa_de_transformacion_de_mercados_
mti/la_expansion_soja_en_paraguay, accessed 28 July 2021.

103 Voora et al. Global Market Report: Soybeans, 3.
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In contrast, the total pastureland area has increased only from 54 to 61 Mha during
this period (see picture below). As a result, between 2001 and 2016, soya farming
has been directly linked to 16.6 per cent of forest loss.104 Recent projections envision
a 5 Mha overall increase of the bioregion’s soya cultivated area by 2028–29, mainly
at the expense of the surplus native vegetation areas in rural properties already
producing soya, especially in the already-mentioned MATOPIBA.105

Map 3: The growth of deforestation rates in the Brazilian Cerrado between 1985
and 2019 resulting from the increase in livestock farming and agriculture.
Source: Mapbiomas, mapbiomas-br-site.s3.amazonaws.com/Infograficos/Colecao5/MBI-Infograficocerrado-5.0-BR.jpg, accessed 27 July 2021.

In the Brazilian Amazon, although a soya moratorium approved in 2006 formally
reduced deforestation rates linked to farming, it also promoted the progressive
expansion of the industrial livestock frontier, especially along the border with the
Cerrado (the so-called spillover effect).106 As displayed below, between 1985 and
2019, livestock farming more than tripled (from 16 to 59 Mha), accompanied
by the (sometimes illegal) increased cultivation (from 0 to 6 Mha). This process
is indissolubly associated with increased illegal forest clearing, considering

104 See Song et al., ‘Massive soybean expansion in Latin America’.
105 ABIOVE, Geospatial Analysis of Soy Crop in the Cerrado, 3.
106 On the positive effects of the moratorium on the Amazon, see Daniel Nepstad et al., ‘Slowing Amazon
deforestation through public policy and interventions in beef and soy supply chains’, Science 344, no. 6188
(2014): 1118–23, doi.org/10.1126/science.1248525; and Alexandra Tyukavina, et al., ‘Types and rates of forest
disturbance in Brazilian Legal Amazon, 2000–2013’, Science Advances 3, no. 4 (2017): e1601047, doi.org/10.1126/
sciadv.1601047. On the spillover effect, see Nikolas Kuschnig, Jesus Crespo Cuaresma and Tamás Krisztin,
‘Unveiling drivers of deforestation: Evidence from the Brazilian Amazon’, Ecological Economic Papers 32 (Vienna:
WU Vienna University of Economics and Business, 2019); and Raoni Rajão et al., ‘The rotten apples of Brazil’s
agribusiness’, Science 369, no. 6501 (2020): 246–8, doi.org/10.1126/science.aba6646.
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that 6 per cent of the total forest loss between 2001 and 2016 is related to soya
farming.107 In this context of increased anthropogenic pressures, the cultivated area
has increased more than tenfold over the last 20 years—from 0.4 to 4.6 Mha—the
most rapid expansion rate in all Latin America.108
Overall, Brazil lost an average of 3.78 Mha of protected areas per year between 1990
and 2000. The figure reached an average peak of 3.95 Mha in the following decade
and later declined to 1.50 Mha during the 2010s.109 Such data display an interesting
paradox: although increased soya farming productivity has exercised an overall positive
impact on deforestation, growing market demands are likely to continue fostering the
expansion of soya monocultures in the near future, mainly at the expense of native
forest cover. Globally, between 1961 and 2018, crop yields have not been able to keep
up with production, the former increasing by 150 per cent, while the latter increased
by 1,200 per cent. As a result, the total area destined for soya farming more than
quadrupled, despite technological advancements and ambitious agrarian plans. Brazil
is no exception to the rule: although soya yields have doubled since 1980, production
has increased by 680 per cent, tripling the total land use.110

Map 4: The massive increase of the livestock industry in the Amazon between
1985 and 2019, accompanied by the (sometimes illegal) rise of cultivation.

Source: Mapbiomas, mapbiomas-br-site.s3.amazonaws.com/Infograficos/Colecao5/MBI-Infograficoamazonia-5.0-BR.jpg, accessed 27 July 2021.

107 On illegal deforestation see Claire Asher, ‘Brazil soy trade linked to widespread feforestation, carbon emissions’,
Monogabay, 3 April 2019, news.mongabay.com/2019/04/brazil-soy-trade-linked-to-widespread-deforestationcarbon-emissions, accessed 28 July 2021. On its relationship to soya farming, see Song et al., ‘Massive soybean
expansion in Latin America’.
108 Song et al., ‘Massive soybean expansion in Latin America’.
109 FAO, Global Forest Resources Assessment 2020: Main Report (Rome: FAO, 2020), 18, doi.org/10.4060/
ca9825en.
110 Ritchie, ‘Soy’.
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As for Argentina, although the country registered a minor deforestation rate
compared to Brazil, in 2018 alone it lost 112,766 hectares of forest, 40,965 of
which were classified as protected wildlife territories. Overall, between 1990 and
2015, the country lost 7.6 Mha of forest to soya monoculture. This phenomenon
has particularly affected the northern Pampas bioregion—12.2 per cent of forest loss
between 2001 and 2016 associated with farming—and to a lesser extent, the Gran
Chaco Plains (of which, more below).111 By the 2012–13 harvest, the total planted
area had reached a record figure of almost 19.5 Mha, a number that declined to less
than 17 Mha by the time of the 2018–19 harvest. However, such a decrease has
not determined a slowdown in production rates: during 2012–13, total production
reached almost 50 MMT, while in 2018–19, it surpassed 55 MMT due to increased
productivity (from 2.54 MMT per Mha in 2013 to 3.26 in 2019).112
The expansion of farming has also resulted in the progressive concentration of arable
land (either owned or rented) in the hands of mega-companies, both national (e.g.
Los Gorbo, El Tejar, MSU) and international ones, such as Cresud and Adecoagro.113
These land concentrations have become notorious as the ‘new enclosures’, given
the systematic processes of rural violence towards both rural and indigenous
communities that have characterised them. Moreover, although transgenic crops
have consistently improved production indexes, glyphosate fumigations have also
led to dramatic health consequences for the rural communities hit by the pesticide.
These include various respiratory disorders, cancer, foetal malformations and
premature abortions.114

111 On the relationship between soya monocultures and deforestation rates in the Pampas, see Song et al., ‘Massive
soybean expansion in Latin America’.
112 See Sistema de Información Simplificado Agrícola (SISA), Soja 2018.2019 (Buenos Aires: Ministerio de
Agricultura, Ganadería y Pesca, 2019): 7, www.argentina.gob.ar/sites/default/files/informe_soja_0.pdf, accessed
28 July 2021; also see Song et al., ‘Massive soybean expansion in Latin America’.
113 See Greenpeace, Deforestación en el norte de Argentina—informe anual 2018 (Buenos Aires, Greenpeace
Argentina, 2019), greenpeace.org.ar/pdf/Deforestacion-norte-Argentina-Informe-Anual-2018.pdf, accessed 28
July 2021; also see Sebastían Gómez Lende and Guillermo Velázquez, ‘Soybean agribusiness in Argentina (1990–
2015): Socio-Economic, eerritorial, environmental, and political implications’, in Agricultural Value Chain, ed.
Gokhan Egilmez (London: IntechOpen, 2018), 117–36.
114 Katarzyna Olga Beilin and Sainath Surynarayanan, ‘The war between amaranth and soy: Interspecies
resistance to transgenic soy agriculture in Argentina’, Environmental Humanities 9, no. 2 (2017): 204–29, doi.
org/10.1215/22011919-4215211.
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Map 5: Soya producing provinces in Argentina, with concentration peaks
between the Pampa and a small land stripe of the Espinal savannah bioregions
(over 6 Mha), and the Gran Chaco districts (between 0.5 and 1 Mha).

Source: Sistema de Información Simplificado Agrícola (SISA), Ministerio de Agricultura, Ganadería y
Pesca, Presidencia de la Nación. Available at www.argentina.gob.ar/sites/default/files/informe_soja_0.
pdf, accessed 12 October 2021.

Argentina’s tiny neighbour, Uruguay, has also registered the socio-environmental
impacts of extensive monoculture. The country’s most affected territory is the
temperate grassland bioregion known as Campos. Here, the expansion of monoculture
has accelerated soil erosion and hydrological disorders. Such a process has gone hand
in hand with a steep increase in land prices, the demise of traditional agricultural
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systems and the disenfranchisement of several rural communities.115 Similarly,
according to recent estimates by the UN Food and Agriculture Organization
(FAO), Paraguay and Bolivia occupy the sixth and ninth positions, respectively, in
the top 10 countries for an average annual net loss of forest area in 2010–20.116 The
most remarkable numbers concerning farming are those of Paraguay, where soya
monocultures currently cover about 80 per cent of the overall arable lands, reaching
over 3.6 Mha by the 2020 harvest.117 This process has heavily damaged the eastern
Atlantic rainforest region, which quickly shrank to only 13 per cent of its original
size.118 According to 2018 estimates by the US National Aeronautics and Space
Administration (NASA), Paraguay presents one of the highest deforestation rates
in Latin America, with almost 4.5 Mha deforested only between 1987 and 2012,
an area that has probably further increased over the last years with the expansion of
local agribusinesses.119 With over 1.2 Mha covered by soya monocultures, Bolivia is
also experiencing a steep growth in the land area occupied by farming, more than
4 per cent every year.120 Its most affected tropical bioregions are the Gran Chaco
Plains and the Chiquitano Forest. The first consists of a lowland hot and semiarid
sedimentary plain covering almost 800,000 km² between northern Argentina,
western Paraguay, eastern Bolivia and parts of the Brazilian states of Mato Grosso
and Mato Grosso do Sul. The second one is a dry broadleaf dry forest ecoregion
comprising the Gran Chaco and Pantanal bioregions. Its area accounts for more
than 230,000 km2 encompassing the Bolivian Andes and part of the Brazilian states
of Mato Grosso and Rondônia, taking its name from the indigenous people who
have inhabited the region for millennia.
Although together they constitute one of the most significant continuous areas of
native vegetation in South America, these two delicate bioregions have experienced
a steep increase in unregulated intensive farming activities since the early 2000s.
Over-farming is responsible for the highest conversion rates of local forests to
agriculture. Almost a third of these activities are directly linked to farming, leading
to a significant reduction in native vegetation and accelerating species extinction

115 REDES Amigos de la Tierra Uruguay, Impactos del cultivo de soja en Uruguay. Cambios en el manejo de la tierra
y en el uso de agroquímicos (Montevideo, 2011). Available at www.redes.org.uy/2011/12/19/impactos-del-cultivode-soja-en-uruguay, accessed 28 July 2021.
116 FAO, Global Forest, 18.
117 Ministerio de Agricultura y Ganadería, ‘Síntesis Estadísticas Año Agrícola 2019/2020’, September 2020,
www.mag.gov.py/Censo/SINTESIS%20ESTADISTICAS%202019-2020.pdf, accessed 28 July 2021.
118 WWF, ‘La expansión de la soja en Paraguay’, www.wwf.org.py/que_hacemos/proyectos/iniciativa_de_
transformacion_de_mercados_mti/la_expansion_soja_en_paraguay, accessed 28 July 2021.
119 NASA Earth Observatory, Deforestation in Paraguay, earthobservatory.nasa.gov/images/92078/deforestationin-paraguay, accessed 28 July 2021.
120 See FUNDACRUZ, ‘Producción de Soya en Bolivia’.
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risks.121 Overall, between 2000 and 2016, farming has been linked to forest losses
of 10.5 and 18.8 per cent in the Chaco and Chiquitano forests, respectively.122
Biodiversity loss has also hindered the absorption of heavy rain volumes, thus
accelerating the risks of hydro-ecological disorders such as floods, landslides and soil
erosion.123 Equally important, this process is threatening the livelihoods of rural and
indigenous people, increasing land prices, impairing access to local resources and
incrementally worsening poverty.124 Although local communities have relentlessly
opposed clearance policies and demanded land rights, recent episodes of illegal arson
and increasing deforestation rates paint an uncertain picture of future conservation
scenarios.125

The Soyacene in global environmental history
The tropical soya bean farming bonanza began with the agricultural expansion of
this resilient and versatile grain in the Latin American tropics, transforming it into
a global commodity like petrol, palm oil, cotton or maize. Today farming plays
a ubiquitous role in industrial processes. Several nations and the international
market heavily rely on its nutrients and derived products in different forms and
on different scales. As this article has demonstrated, the global expansion of
soya emerged from the intersection of national and international processes and
long-term scientific experiments. The Soyacene began to blossom during the
late 1960s in Latin America, imposing different agricultural management and
territorial control regimes upon rural communities and ultimately modifying
entire ecological bioregions. The versatility of this leguminous grain, united with
121 On deforestation in these two bioregions, see Yann le Polain de Waroux et al., ‘Land-use policies and corporate
investments in agriculture in the Gran Chaco and Chiquitano’, Proceedings of the National Academy of Sciences of the
United States of America 113, no. 15 (2016): 4021–6, doi.org/10.1073/pnas.1602646113; on the environmental
consequences of deforestation, see Verena Fehlenberga et al., ‘The role of soybean production as an underlying driver
of deforestation in the South American Chaco’, Global Environmental Change 45 (2017): 24–34, doi.org/10.1016/j.
gloenvcha.2017.05.001; and Jordan Graesser, Navin Ramankutty and Oliver T. Coomes, ‘Increasing expansion of
large-scale crop production onto deforested land in sub-Andean South America’, Environmental Research Letters 13
(2018): 084021, doi.org/10.1088/1748-9326/aad5bf.
122 Song et al., ‘Massive Soybean Expansion in Latin America’.
123 See Druetta, ‘La deforestación ilegal’.
124 See Yann le Polain de Waroux et al., ‘Rents, actors and the expansion of commodity fontiers in the Gran
Chaco’, Annals of the American Association of Geographers 108, no. 1 (2018): 204–25, doi.org/10.1080/246944
52.2017.1360761; César J. Pérez and Carl A Smith, ‘Indigenous knowledge systems and conservation of settled
territories in the Bolivian Amazon’, Sustainability 11, no. 21 (2019): 6099, doi.org/10.3390/su11216099.
125 On conservation issues in the Gran Chaco, see Maria Laura Carranza et al., ‘Measuring forest fragmentation
using multitemporal forest cover maps: Forest loss and spatial pattern analysis in the Gran Chaco, Central
Argentina’, Landscape and Urban Planning 143 (2015): 238–47, doi.org/10.1016/j.landurbplan.2015.08.006;
on the Ciquitano, see Michael J. Dockry and Nancy Langston, ‘Indigenous protest and the roots of sustainable
forestry in Bolivia’, Environmental History 24, no. 1 (2019): 52–77, doi.org/10.1093/envhis/emy090. On arson and
illegal forestry, see Alfredo Romero-Muñoz et al., ‘Fires scorching Bolivia’s Chiquitano forest’, Science Magazine,
29 November 2019, www.sciencemagazinedigital.org/sciencemagazine/29_november_2019/MobilePagedArticle.
action?articleId=1541348#articleId1541348, accessed 28 July 2021.
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mechanised agricultural techniques, global market demands and ambitious national
developmental plans, allowed soya cultivation to expand in several tropical regions
of the world. Over the last decades, farming has also gained momentum in India’s
central and southern areas and sub‑Saharan Africa. While the crop has improved local
nutrition regimes, the prospective introduction of transgenic crops has generated
concerns. These include the resilience of small farming enterprises, biodiversity loss
in already endangered ecosystems, coastal erosion and the destruction of traditional
fisheries.126 This scenario will likely continue to worsen in future decades without
appropriate regulation. Although enhanced productivity is increasingly allowing
the maximisation of production indexes while sparing land area, farming currently
constitutes a significant cause of environmental devastation—and by extension,
economic threats and social conflicts. According to a 2013 report drafted by the
European Union, soya farming is linked to 19 per cent of total global deforestation
rates, accounting for half of the embodied imported products.127
This article has attempted to assess the singular historical trajectory of this grain at
tropical latitudes, analysing its inception in conjunction with global transformations
in market demand, production and agricultural industrialisation. Equally important,
it has described the biological singularity of soya and its endemic qualities—most
notably its capacity to produce proteins and fix nitrogen—that allowed it to gain
historical momentum in global agriculture compared to other crops. These unique
characteristics stimulated scientists, entrepreneurs and policymakers to seek viable
solutions to guarantee large-scale expansion in tropical climates, thus expanding
the world’s agricultural frontier.128 While both rural and economic historians are
increasingly investigating the complex historical dynamics of this grain, this article
has also attempted to complement these narratives by describing the local and
126 On soya production index in India, see Abayomi Jegede, ‘Top 10 largest soybean producing states in India’,
The Daily Records, 2 January 2019, www.thedailyrecords.com/2018-2019-2020-2021/world-famous-top-10-list/
india/largest-soybean-producing-states-india/18401, accessed 28 July 2021. For a short history of soybean in India,
see B. U. Dupare et al., ‘Origin, domestication, introduction and success of soybean in India’, Asian Agri-History
12, no. 3 (2008): 179–95; and Dinesh K. Agarwal et al., ‘Soybean: Introduction, improvement, and utilization in
India—problems and prospects’, Agricultural Research 2 (2013): 293–300, doi.org/10.1007/s40003-013-0088-0.
On soya production rates in Africa, see Christine H. Foyer, et al., ‘Modelling predicts that soybean is poised to
dominate crop production across Africa’, Plant, Cell & Environment 42, no. 1 (2018): 1–13, doi.org/10.1111/
pce.13466. For an historical overview of soybean farming in Africa, see Dalia Mohamedkheir Khojelyab et al.,
‘History, current status, and prospects of soybean production and research in Sub-Saharan Africa’, The Crop Journal
6, no. 3 (2018): 226–35, doi.org/10.1016/j.cj.2018.03.006. On ecological concerns, see Subhojit Goswami,
‘Resisting GM crops is our responsibility: expert’, DownToEarth, 28 August 2017, www.downtoearth.org.in/news/
agriculture/resisting-gm-crops-is-our-responsibility-expert-57830, accessed 28 July 2021; Richard Harnisch, ed.,
Sustainable Consumption for Biodiversity and Ecosystem Services (Bonn: Federal Agency for Nature Conservation,
2019); Foday Bojang and Ada Ndeso-Atanga, ‘The relevance of mangrove forests to African fisheries, wildlife and
water resources’, Nature & Faune 24, no. 1 (2009).
127 European Commission, ‘The impact of EU consumption on deforestation: Comprehensive analysis of the
impact of EU consumption on deforestation’, Technical Report (2013), 21, ec.europa.eu/environment/forests/
pdf/1.%20Report%20analysis%20of%20impact.pdf, accessed 28 July 2021.
128 Marcel Mazoyer and Laurence Roudart, A History of World Agriculture: From the Neolithic Age to the Current
Crisis (New York: Monthly Review Press, 2006).
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global socioecological consequences associated with the ‘tropicalisation’ of soya.129
Deforestation, biodiversity loss, water contamination and the marginalisation of
rural and indigenous communities are part and parcel of the sombre scenario linked
to the relentless expansion of soya on the world stage.
On the other hand, this ‘magic’ bean’s capacity to adapt to tropical latitudes—
with the aid of biotechnological applications—has led to global transformations
in nutrition regimes. Altogether, these factors constitute an essential parcel of the
anthropogenic process known as the Great Acceleration, a 70-year period in which
human beings have dramatically increased their influence on the environmental
balance of the eco-biosphere, laying the foundations for the geological hypothesis of
the Anthropocene. Both in the colder latitudes of the Global North and the warmer
ones of the Global South, the Great Acceleration wore the garments of massive
urbanisation, climate change, deforestation, energy transition and agricultural
mechanisation.130 From the 1970s, several tropical and subtropical bioregions of
the Latin American Southern Cone began to embrace farming, inaugurating the
beginning of the Soyacene, a phenomenon indissolubly related to the agricultural
and ecological transformations brought by the Great Acceleration.
As international market demands intersected with ambitious national plans, they
transformed large portions of bioregions into monocultures. These became one of
the constitutive features of the Great Acceleration in several countries of the Global
South—living evidence of the Anthropocene. While each country specialised in
different productive sectors from the 1970s, large-scale soya farming emerged as
a common denominator. As soya expanded in these hot, damp climates, it brought
economic growth and improved nutrition regimes. However, it also created the
ecological threats and social issues that today characterise the Soyacene. With the
world’s population projected to increase by more than 2 billion in the coming
three decades, there is no doubt that the tropical bonanza of soya will necessarily
continue for years to come, fuelled by demographic growth and international
market demands.131 Future production should increase by 50 per cent by the middle
of the twenty-first century, much of it presumably in South America, requiring an
additional area of at least 20 Mha.132 Despite a significant increase in productivity,
the Soyacene is undoubtedly here to stay, especially in the Latin American Southern
129 For the latest examples of agrarian investigations of soya, see Herbert S. Klein and Francisco Vidal Luna,
Feeding the World: Brazil’s Transformation into a Modern Agricultural Economy (Cambridge: Cambridge University
Press, 2019); also see Matthew Roth, Magic Bean: The Rise of Soy in America (Lawrence, KS: University Press of
Kansas, 2018), doi.org/10.2307/j.ctv1nhq2c; for economic analyses on soybeans, see Ernst Langthaler, ‘The soy
paradox: The Western nutrition transition revisited 1950–2010’, Global Environment 11, no. 1 (2018): 79–104,
doi.org/10.3197/ge.2018.110105.
130 McNeill and Engelke, The Great Acceleration.
131 See the projections of the United Nations Department of Economic and Social Affairs at www.un.org/
development/desa/en/news/population/world-population-prospects-2019.html, accessed 28 July 2021.
132 See Nikos Alexandratos and Jelle Bruinsma, World Agriculture Towards 2030/2050: The 2012 Revision (Rome:
FAO, 2012), www.fao.org/3/ap106e/ap106e.pdf, accessed 28 July 2021.
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Cone bioregions where it came into being. What remains unclear is whether the
social and ecological costs will fatally exceed its benefits, or if a combination of
social and political action will manage to reshape them according to more socially
equitable and ecologically sustainable standards.
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Abstract
This two-part article examines environmental attitudes and actions amongst
the first generation of settlers in Otago, New Zealand, between 1840 and 1860.
Based on extensive analysis of diaries, letters, artworks and official documents,
it argues for the need to recognise the complexity of European environmental
responses and actions, including highlighting extensive official attempts at
forest conservation from the late 1840s. Part I of this article demonstrated the
importance of the concept of improvement, which impelled Otago colonists
to introduce familiar plants and animals, establish farms and engage in largescale environmental modification. Part II is in two sections: Section 1 considers
the impact of Romanticism on settler interpretations of Otago’s environment,
including on how they framed and depicted its harbours and mountains in writing
and art. Section 2 examines concerns over resource depletion and details official
measures to protect forests, including reservation, licensing of timber extraction
and the appointment of forest guards. Section 3 analyses urban environmental
conflict in Dunedin’s Town Belt.

Keywords: environmental history, colonisation, Otago, conservation, urban
environmental history, forest history, Romanticism, Dunedin Town Belt

1
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archivist, Toitū Otago Settlers Museum, and her predecessors Emma Knowles, Jill Haley and Tania Connelly for
their enthusiasm and help, as well as Séan Brosnahan, Claire Orbell and Pete Read, also of Toitū Otago Settlers
Museum, and Austin Gee. The MS has benefited immensely from the comments of Michael Reilly, Mike Roche,
Liz Sherwood, Paul Star and Johnny West. I also thank, for helpful conversations, Tom Brooking, Gerard O’Regan,
Eric Pawson, Megan Potiki, Mike Stevens, Ryan Tucker Jones, Richard Walter and Graeme Wynn.
97

International Review of Environmental History • Volume 7, Issue 2, 2021

Part I of this article, published in Volume 6, Issue 2 of International Review of
Environmental History, examined settler environmental attitudes and actions
in Otago between 1840 and 1860. Part II of the article considers the impact of
Romanticism on settler interpretations of Otago’s environment, including on
the way they depicted its harbours and mountains in writing and art (Section 1).
Section 2 examines settler attempts to conserve resources, mainly forests. Section 3
analyses resource conflict and conservation of Dunedin’s Town Belt. In discussing
European environmental beliefs and actions, this article does not focus specifically
on the Kāi Tahu experience of environment—this is examined in a number of other
fascinating studies.2
The present study engages, in particular, with Paul Star’s revisionist work on
European environmental actions and attitudes in Dunedin. Star’s article, which
focuses on the period after 1868, reveals a complex set of European attitudes and
actions towards indigenous nature. In particular, his findings, while revealing
considerable environmental destruction, challenged characterisations of ‘nineteenthcentury Europeans in New Zealand … as uncaring pioneers, who feared or hated
the bush and who wrote off native species as biologically bound for extinction’.3
The second work to which this study responds is Neil Clayton’s dissertation of
1998. Clayton’s writing explores mismatches between environmental assessment
of Otago’s resources and early Otago land legislation.4 Clayton’s work, as well as my
own from 1999, touches on early forest conservation efforts.5 This article amplifies
the earlier findings of Star, Clayton and myself by demonstrating greater awareness
and attempts at forest conservation than all three of us were aware of, as well as
highlighting considerably different approaches to conservation. The extent and early
timing of European conservation, I later show, creates a need to rewrite conservation
histories of European settlement to acknowledge their longer-term trajectory.

2
Khyla J. Russell, ‘Landscape: Perceptions of Kai Tahu I Mua, Āianei, Ā Muri Ake’ (PhD diss., University of
Otago, 2000); Atholl Anderson, The Welcome of Strangers: An Ethnohistory of Southern Maori A.D. 1650–1850
(Dunedin: Otago University Press, 1998); Jonathan West, The Face of Nature: An Environmental History of the Otago
Peninsula (Dunedin: Otago University Press, 2017); Michael J. Stevens, ‘Kāi Tahu me te Hopu Tītī ki Rakiura:
An Exception to the “Colonial Rule”?’, Journal of Pacific History 41, no. 3 (December 2006): 273–91, doi.org/
10.1080/00223340600984737. On disease and public health: Pamela Wood, Dirt: Filth and Decay in a New World
Arcadia (Dunedin: Otago University Press, 2005).
3
Paul Star, ‘New Zealand’s changing natural history. Evidence from Dunedin, 1868–1875’, New Zealand
Journal of History, 32, no. 1 (1998): 69.
4
Neil Clayton, ‘Settlers, politicians and scientists: Environmental anxiety in a New Zealand colony’
(Post‑Graduate Diploma in Arts diss., University of Otago, 1998).
5 James Beattie, ‘Lusting after a lost arcadia: European environmental perception in the Otago area, 1840–1860’
(BA Hons. diss., University of Otago, 1999).
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1. Romanticism
Here in Otago there are scenes of natural beauty that realize the conceptions
of a [Claude] Lorraine, and of which without the hand of the artist I could
convey to you but little idea. Indeed I feel assured that a good artist
transmitting views of the country, might do more in conveying a knowledge
of it to the people at home.6
Letter from unnamed Otago settler, 1851

Otago’s colonisation, as noted in Part I, was strongly rooted in Romanticism through
a desire to escape the evils of cities and shake off the fetters of mechanisation.
Instead, settlers sought to plant a community of god-fearing, hard-working
farmers, and to establish a pre-industrial mode of life. As a ‘mood rather than
a movement’, Romanticism fanned out across the Anglo-world with European
colonisation, shaping everything from fashion, art, writing and intellectual life to
the way Europeans regarded non-Europeans and environments.7 While some have
characterised Romanticism as a reaction to the eighteenth-century Enlightenment’s
cool reason and cold objectivity,8 in reality Romanticism ‘did not complicate the
Enlightenment’s legacy’, but accepted science as a means of exalting national destiny
and of regenerating the passions.9 Romantics essentially combined ‘cool intelligence
and warm, troubled emotion’.10

Historiography on romanticism
Romanticism has received some attention from environmental historians and
historical geographers of Aotearoa New Zealand. As noted in Part I of this article,
Paul Shepard’s 1969 study of pre-1850 European views examined Romanticism,
but almost totally overlooked the South Island.11 In 1990 his fellow historical
geographer Judith Johnston argued that settlers initially saw the New Zealand
landscape in romantic terms, but, following settlement, viewed it within a more

6
‘Letters from settlers 1’, Dunedin, 5 May 1851, in Otago Journal 8 ([1851]), 120.
7
The Cambridge Cultural History, vol. 6: The Romantic Age in Britain, ed. Boris Ford (Cambridge: Cambridge
University Press, 1992).
8
Charles Breunig, The Age of Revolution and Reaction 1789–1850 (New York: Norton, 1977), 196–204.
9
Erik Olssen, ‘Wakefield and the Scottish Enlightenment with particular reference to Adam Smith and his
Wealth of Nations’, in Edward Gibbon Wakefield and the Colonial Dream: A Reconsideration (Wellington: Friends
of the Turnbull Library and GP Publications, 1997), 48.
10 Fernand Braudel, A History of Civilizations, translated by Richard Mayne (New York: Penguin, 1993), 26.
11 Of 105 primary references to New Zealand, only 10 (including three from Dunedin) refer to the South
Island; 13 were either non-New Zealand primary or secondary sources. Paul Shepard, English Reaction to the N.Z.
Landscape Before 1850, Pacific Viewpoint Monograph No. 4 (Wellington: Victoria University of Wellington,
Department of Geography, 1969), 16–49.
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utilitarian framework.12 In 2000, the historian Giselle Byrnes presented European
naming and description of New Zealand within aesthetic conventions as instances
of cultural and environmental colonisation.13 More recently published works in
environmental history have stressed Romanticism’s ambiguity, but also pointed out
its material impacts on settlement. In separate works from 2014 Jonathan West
and I showed that romanticism encouraged preservation of particular kinds of
landscapes over others. We also demonstrated that conservation of scenic areas based
on Romanticism represented another means by which the settler state both denied
Māori access to their resources and relegated Māori to the historical past rather than
the present of colonialism.14
Despite recent scholarship in a number of fields on Romanticism, there is a dearth of
works on Romanticism and environmental history in New Zealand. Romanticism,
this article shows, played a fundamental role in framing settler reactions to and
sometimes actions towards Otago’s environment from 1840 to 1860.
Otago’s settlers relied on traditions of seeing landscapes set during the preceding
centuries. During the late seventeenth and eighteenth centuries, specific aesthetic
conventions had developed to describe particular kinds of landscapes, as well as
the kinds of feelings they ought to evoke. One particularly common Romantic
convention—the Sublime—elicited sheer terror. In 1688, John Dennis, climbing
a mountain near Lake Aiguebelette in what is now the French Alps, stared aghast at
the ‘craggy Clifts’ swirling in cloud that greeted him and his fellow mountaineers.
Later he mused how ‘in a litteral [sic] sense’ he and his companions had ‘walk’d
upon the very brink … of Destruction’. One ‘Stumble’ would have thrown them to
their deaths. This experience evoked ‘a delightful Horrour [sic], a terrible Joy, and at
the same time, that I was infinitely pleas’d, I trembled’.15
The Sublime came to inspire mountaineering, as mountains became places to revel
in God’s wonderful creation, in the same way in which forests came to stand in for
God’s natural cathedrals. Edmund Burke’s influential book of 1757, A Philosophical
Enquiry into the Origin of our Ideas of the Sublime and Beautiful, popularised this
aesthetic, by providing a checklist of Sublime scenery designed to elicit the requisite
12 Judith A. Johnston, ‘Pictures of a landscape: Images of relief features of New Zealand 1839–1855’, in Southern
Landscapes: Essays in Honour of Bill Brockie and Ray Hargreaves, ed. Geoff Kearsley and Blair Fitzharris (Dunedin:
Department of Geography, University of Otago, 1990), 22.
13 Giselle Byrnes, ‘Surveying space: Constructing the colonial landscape’, in Fragments: New Zealand Social and
Cultural History, ed. Bronwyn Dalley and Bronwyn Labrum (Auckland: Auckland University Press, 2000), 54–75.
14 James Beattie, ‘Wilderness found, lost and restored: The sublime and picturesque in New Zealand,
1830s–2000s’, in The Future of Wilderness in Aotearoa New Zealand, ed. Richard Reeve and Mick Abbott (Dunedin:
Otago University Press, October 2011), 91–105; Jonathan West, ‘Running wild: What path will we walk through
the wilderness?’, in Mick Abbott and Richard Reeve, eds, Wild Heart: The possibility of wilderness in Aotearoa New
Zealand (Dunedin: Otago University Press, 2011), 40–50.
15 John Dennis, ‘Crossing the alps in 1688’, in The Picturesque: Literary Sources and Documents: The Helm
Information Literary Sources and Documents Series, volume I: The Idea of the Picturesque and the Vogue for Scenic
Tourism, ed. Malcolm Andrews (Bodmin, Cornwall: Helm, 1994), 91–2.
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emotions on the part of the mountaineer or walker. Such books were influential
because identifying these coded feelings marked out an individual’s education and
sophistication, for it was believed that only those with a polished education gained
in polite society could appreciate such scenery. With the spread of education in the
nineteenth century, Burke’s ideas—as well as those of other writers who sought to
codify the Sublime and other landscape conventions—enjoyed a popular currency
amongst the educated classes, just as natural history came to also.16

The Sublime in the Southern Alps
The mountain range in Otago designated by Europeans as the Southern Alps and
Ngai Tahu as Kā Tiritiri-o-te-Moana created the perfect environment in which
to delight in the delectable horror of the Sublime. In 1862, the surveyor James
McKerrow (1834–1919) and his assistant battled against a storm on the south-west
coast. Viewing a landscape seemingly devoid of human presence, they climbed to the
top of a mountain peak to get their bearings.17 McKerrow recorded that all they ‘could
see was a most dismal’ range ‘of snowy mountains that chilled and appalled the senses
by their sterile magnificence, but no Caswell Sound’—the object of their search.18
The particular landscape represented by the Sublime appeared to Europeans to be
a largely unproductive, snowy and precipitous backdrop to the ‘smiling farms’ on
the environmentally altered lowlands. To Māori of course this was a living landscape
of gods/ancestors and, while a harsh environment, one in which food could be
gathered.19 To McKerrow, as for other Europeans at this time, the Southern Alps were
also a numinous landscape, because an aesthetic awareness of nature’s beauty revealed
God’s presence in the landscape.20 This was particularly true of the Sublime, which
emphasised the insignificance of individuals in the vast spaces of God’s creation. Lake
Te Anau, McKerrow exulted, called ‘forth the homage of reverence and awe as the
ramifications of its fjords among precipitous mountains are opened out’.21
McKerrow implored his fellow colonists not to ‘rest content’ until they had
experienced at first hand:
the magnificence and grandeur of their native country. [Lake] Manapouri[,]
with its wooded inlets and peninsulas and fantastic Bays and Coves, and its
girdle of high mountains and water falls is a beauty, an inspiration[,] a joy
16 The Romantic Age in Britain, ed. Ford.
17 This was not just ignorance on the part of McKerrow, but a falsity. As with other European trips of exploration,
they relied both on Māori guides and also Māori routes.
18 James McKerrow, ‘Reminiscences of James McKerrow Surveyor copied from papers supplied to Dr A. H.
McLintock’, Toitū Otago Settlers’ Museum, Dunedin, 15.
19 Anderson, The Welcome of Strangers.
20 Max Oelschlaeger, The Idea of Wilderness: From Prehistory to the Age of Ecology (New Haven and London: Yale
University Press, 1991), 99.
21 McKerrow, ‘Reminiscences’, 13.
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to every beholder … no brush can ever hope to paint the ever changing and
infinite varieties of colouring [of Lake Te Anau] with which the setting sun
gilds peak and snow field and glacier, that he seems loath to leave, as he sinks
to the west.22

Although depicting a far more benign day than that experienced by McKerrow and
his companion some 20 years earlier, the dramatic watercolour ‘Cathedral Peaks
Manapori [sic] Lake’ (Figure 1), attributed to Samuel H. Moreton (c.1843/45–
1921), portrays something of the manner in which Europeans viewed as Sublime
the Southern Alps. Two figures perch on a precipice surveying a solitary tree. They
are dwarfed by the fearsomely vertical wall of mountainside that dominates the
image. The watercolour’s composition, particularly in the positioning of the outcrop
of rocks, as well as its vertiginous aspect and solitary tree, is reminiscent of the work
of Salvator Rosa. A seventeenth-century Italian landscape painter, he specialised
in portraying wild, isolated scenery, bottomless chasms and, most famously of
all, bandits poised atop rocky crags.23 Rosa’s work subsequently influenced the
development of the Sublime and picturesque.

Figure 1: ‘Cathedral Peaks Manapori [sic] Lake’. Unsigned, but possibly by
S. H. Moreton, 1882. Watercolour on paper, 495 x 305 mm. Donated by Albert
Dickison, 1957/27/2.
Source: Toitū Otago Settlers’ Museum, Dunedin.

22 Ibid., 13.
23 Ibid.; Simon Schama, Landscape and Memory (London: HarperCollins, 1995), 453–6 for details and examples
of Rosa’s work, including his famous Bandits on a Rocky Coast, c.1656.
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Picturesque Otago Harbour
If Otago’s mountains generally elicited responses drawn from the Sublime, then
Otago Harbour drew from another convention: the picturesque. Originally meaning
‘like a picture’,24 by the nineteenth century a great debate had developed around the
meaning of this concept. To help clarify uncertainty, essayists like William Gilpin
(1724–1804) and Sir Uvedale Price (1747–1829) produced guidebooks for wealthy
travellers to help them better appreciate parts of the British Isles. As arbiters of art,
they labelled some scenes as picturesque and others not, according to their own
tastes. The trouble was, none of these authors could agree on a common lexigraphy.
While Burke (1729–1797) contrasted the Sublime with the Beautiful, Gilpin and
Price regarded the picturesque as closer to the Sublime. And so the debates raged
on in this period.25 Generally, though, the picturesque came to represent a more
watered‑down, gentler version of the Sublime. The rugged and negligent Sublime,
more or less, came to be contrasted with the roughness and irregularity of the
picturesque; the dark and gloomy Sublime juxtaposed against the animated, spirited
and variable picturesque.26
Alongside these terms, New Zealand settlers seem to have used picturesque in
its original meaning to refer to something as being ‘like a picture’, a description
popularly accorded Otago Harbour throughout the 1840s and 1850s. In 1844,
the missionary Johann Wohlers (1811–85) described Otago Harbour as ‘the most
beautiful harbour I’ve seen’:
The mountains … are formed most charmingly, rising gently and covered
with the most beautiful forest green from their feet to the very tops; [the]
clear and strong sounds [of ] the chorus of the birds from among the bush;
the only difficulty here would appear to be the fact that the hills don’t leave
too much space for a town to be built there.27

Significantly, here Wohlers was writing in German: a reminder of the pan-European
origins of Romanticism. Other representations from Scots and English—in both
writing and images—also draw attention to the attractiveness of forest growing right
to the water’s edge. In a letter to his fellow minister John Sym28 in 1848, the Revd
Thomas Burns (1796–1871) described the Harbour as presenting an ‘uninterrupted

24 Schama, Landscape and Memory, 6.
25 Andrews, ‘Introduction’, 34.
26 Based on Uvedale Price and Edmund Burke, in Francis Pound, Frames on the Land: Early Landscape Painting
in New Zealand (Auckland: Auckland University Press, 1983), 25 19.
27 J. F. H. Wohlers, ‘Quarterly reports’, translated and transcript, Report no. 1, 16 June 1844. MS-0967/14.
Hocken Library, Dunedin.
28 He has not been identified with certainty, but may be the Revd John Sym (1809–1855), minister of the Free
Greyfriars Church, Edinburgh.
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scene of romantic beauty’. ‘[S]teep and bold headlands, and peninsulas … all …
densely clothed from the water up to their very summit with evergreen woods,
present … an unrivalled sense of the richest sylvan green and alpine beauty.’29
An equally lyrical description of Otago Harbour survives in the journal of George
A. Hansard, a supernumerary aboard the survey ship Acheron, which charted New
Zealand’s coastline between 1848 and 1851:30
A warm and unclouded sun is rapidly bleaching the damp and chilly
decks—& gilds with his rays, every tint from palest to deepest green, within
the vast ampitheatre [sic] of wood by which this harbour is encircled. Every
mountain, whether flat, round or pyrammidal, [sic] terminates in one
unbroken fringe of waving froth. [As they left] … [s]cores of beautiful gulls
alight in [sic] the waves close under the vessel’s stern, doing battle with each
other for the offal thrown overboard, or perched in dozens upon the waves
of seaweed that float by us—many of these islets have scarcely a perceptible
motion on the emerald coloured water.31

In 1858, the Revd William Johnstone regarded Otago Harbour’s scenery as being
‘most grand and picturesque’, with its trees growing ‘up to the very tops of the hills’
particularly appealing.32 In 1860 settler James Flint, likewise, considered Otago
Harbour ‘a picturesque looking place’, again because of its wooded hills growing
right to the water’s edge.33
By contrast, Ellen Penelope Valpy’s (1827–1904) delightful example of what is
termed naïve art (Figure 2) impresses with its orderliness and tranquillity. Painted
in 1851, three years after the settlement’s establishment, this particular viewpoint
looking up the harbour from the corner of Manse Street and Princes Street, proved
very popular among settler artists in the early years of Dunedin’s settlement. A gentle
breeze wafts smoke from ill-proportioned cottages in the middle ground; a ship lies
lazily at anchor near the shore; two gaily clad figures exchange gossip. The scene, in
short, is one of peace and calm: the bush on the peninsula and mainland presents
a gentle green backdrop and contrast to the sky and water.

29 Revd Thomas Burns to Revd John Sym, Port Chalmers, 25 April 1848, in Otago Journal ([1848]), 39.
30 Long attributed to John Lort Stokes (1811?–1885), captain of the Acheron, Sheila Natusch argues convincingly
that the author of the lively journal was none other than the clerk Hansard: Sheila Natusch, The Cruise of the Acheron:
Her Majesty’s Steam Vessel on Survey in New Zealand Waters 1848–51 (Christchurch: Whitcoulls, 1978), 15–20. Even
so, there is still doubt whether Hansard wrote the journal. In T. M. Hocken’s handwritten note in the Stokes MS,
Hocken believes that the journal was copied by Hansard from Stokes’ written copy. For Hocken’s comments, see the
beginning of John Lort Stokes, ‘Journal of the voyage of the Acheron 1849 to 1851’, MS Volume 157. Hocken
Library, Dunedin.
31 Stokes, 19 April 1849.
32 Johnstone, 29 April 1858, Diary 21 January 1858 – 30 April 1858, in William Johnstone, Papers. MS-993/1.
Hocken Library, Dunedin.
33 James Flint, 26 October 1860, ‘Journal kept on board ship “Silistria” on the outward passage to New Zealand
July 25 1860 – November 2 1860’. Typescript Misc-MS-0190. Hocken Library, Dunedin.
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Figure 2: ‘John Barton’s house, corner Manse Street and Princes Street,
Dunedin’, by Ellen Penelope Valpy, 1851. Watercolour on paper, CS/1357.
Source: Toitū Otago Settlers’ Museum, Dunedin.

A more romantic image of Otago Peninsula (Figure 3) in 1866 appears from the
brush of George O’Brien (1821–1888). New Zealand trees frame the view from
Kapukataumahaka / Mount Cargill down onto the harbour. Clearly visible are also
Hereweka / Harbour Cone (on the right hand side) and Poatiri / Mount Charles.
The scene is a peaceful one. The only sense of movement comes from the steamer
in the middle plane of the image, a busy contrast to the ships moored nearby.
The deployment of the picturesque and Sublime—and their depiction in art—
represents attempts by settlers to make familiar the unfamiliar, just as they are also
statements of ownership that attempt to marginalise manawhenua by overwriting
existing names and stories. In analysing image and text, it is clear that few settlers
held a purely utilitarian view of the Otago environment—indeed, of the many
sources I examined, only four failed to mention Otago Harbour at all. Even William
Rich, whose journal entries sometimes amounted to little more than a single word at
times, regarded Otago Harbour as a picturesque and wooded place.34 But did these
aesthetic conventions have any impact on the preservation of certain landscapes
or resources?

34 William Gordon Rich, 20 September 1853, ‘Diary of a voyage to Auckland New Zealand from England
aboard the Joseph Fletcher 17 May 1852 – 31 August 1852 and subsequent life mainly in Otago’. MS 0943a.
Hocken Library, Dunedin.
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Figure 3: ‘Dunedin Harbour Lower Harbour’, by George O’Brien, 1866.
Watercolour on paper, 530 x 447 mm. CS/5426.
Source: Toitū Otago Settlers’ Museum, Dunedin.

2. European conservation in Otago, 1846–60
There is some evidence of aesthetic concerns prompting forest conservation from the
sources I have examined, notably in Dunedin’s Town Belt (Section 3). Largely,
though, what conservation measures were enacted by the Otago authorities sought
to support improvement, to ensure the supply of timber for future generations.
The earliest indication of such discussion I have found dates to 1847, when Colonel
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William Wakefield (1801–1848) wrote to Otago’s Chief Surveyor, Charles Kettle
(c.1821–1862) of his concerns about ‘sawyers cutting timber’. Wakefield suggested
to Kettle that cutting ‘might be regulated’ through the granting of licences ‘in certain
spots which you can fix’.35 Some four months later, in 1848, Kettle recommended
to Wakefield that the New Zealand Company (NZC), a chartered colonisation
company, prohibit tree felling on its land because builders employed on the ‘Maori
Reserve’ were already accessing NZC timber.36 Wakefield also instructed Kettle
not to cut timber in Otago, instead arranging for sawn planks to be sent from
Nelson Province.37
As noted in the first part of this article, published in 2020, Māori had wrought
considerable deforestation, especially on the eastern coast of Te Wai Pounamu/South
Island. Nevertheless, both Otago Peninsula and, further south, Murihuku/Southland
still had considerable tracts of forest. But even on the peninsula, commercial activities
associated with the Wellers’ whaling station had already occasioned deforestation. In
1839 and 1840, for example, the chief Matapura (fl.1820s–30s) was supplying the
whaling station with timber for firewood and building materials, most likely from
Sawyers Bay.38
NZC officials weren’t the only ones who had identified timber scarcity as a problem.
In 1852, the Commissioner of Crown Lands, Walter Mantell (1820–1895), echoed
Kettle and Wakefield’s concerns, by recommending to the colonial secretary the
necessity of reserving certain lands ‘to preserve the wood from further destruction’.39
As the environmental historian Neil Clayton notes: ‘From 1851 onwards the
dearth of timber had begun to have a direct bearing on land settlement and usage’
in Otago.40

Timber waste and rival conservation proposals
The waste of timber raised the hackles of other early settlers, not just the authorities.
In 1851 a frustrated Tokomairiro (Milton) settler attacked the ‘senseless practice’
of ring-barking tōtara (Podocarpus totara). (Ring-barking refers to the removal of
the bark around a tree’s circumference, resulting in its death.) The writer charged
35 [William] Wakefield to [Charles] Kettle, Wellington, 1 November 1847, in Otago Journal ([1847]), 24.
36 [Charles] Kettle to [William] Wakefield, Dunedin, 21 March 1848, 4/46.
37 William Wakefield to Wm Cargill, Wellington, 6 April 1848. Cargill Volume of Correspondence, 1848–53.
MS-80. Hocken Library, Dunedin.
38 Peter Tremewan, Selling Otago: A French Buyer, 1840, Maori Sellers, 1844 (Dunedin: Otago Heritage Books,
1994), 23.
39 [Walter] Mantell to Colonial Secretary, 17 May 1852, Otago Crown Lands Correspondence (Outwards),
vol. 1, Hocken Library, cited in Michael Roche, A History of New Zealand Forestry ([Wellington]: NZ Forestry
Corp. and GP Books, 1990), 67.
40 Neil Clayton, ‘Settlers, politicians and scientists: Environmental anxiety in a New Zealand colony’, ENNZ 9,
no. 1 (2014), www.environmentalhistory-au-nz.org/2014/03/settlers-politicians-and-scientists-environmental-anxietyin-a-new-zealand-colony, accessed 23 July 2021.
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that this destructive activity—undertaken by both Māori and Europeans—had
‘considerably lessened’ the value of land near the Clutha River, about 20 km
south of Tokomairiro/Milton. The waste was considerable and the impact of
some magnitude. It takes ‘about 60 trees to make one house’, the settler declared.
If deforestation ‘is not checked’, the settler warned, ‘all the accessible timber will
soon be destroyed’. ‘The evil’, the settler warned, ‘requires prompt remedy’.41
In 1853, the editor of the Otago Witness, William H. Cutten (1822–1883), echoed
such sentiments. Cutten highlighted the ‘wasteful process of clearing and burning’
the lower reaches of the bush around Taieri Mouth, south of Dunedin and northeast of Tokomairiro/Milton. He also criticised settler practices of selecting the best
land, adjacent to timber.42 As Clayton notes, Cutten discerned that farming in the
Tokomarairo district, and the colony more generally, ‘depended on three principal
resources: fertile soil, and a supply of wood and water’.43
Complaints such as the ones raised by Cutten and the unnamed settler, also writing
to the Otago Witness, coupled with ongoing surveyors’ concerns, shaped two
different sets of land regulations for Otago. Each was discussed in the Provincial
Council, and made public in the Otago Gazette and newspapers. The main point
of debate was whether to follow a concentrated pattern of settlement, one which
accorded with Edward Gibbon Wakefield’s (1796–1862) ideals to regulate the price
and availability of land and labour (see the first part of the article), or to bow to
the realities of Otago and permit pastoralism. Despite such differences of land use,
both rival sets of regulations, as Clayton shows, also sought to address problems of
timber supply. On one side was William Cargill’s plan, which sought to reserve all
bushlands within the hundreds, and to release this in lots of no greater than 5 acres
(2 hectares).44 His measures sought to regulate the sale of forestland by controlling
‘the supply of bush in proportion to the quantity of open land in question’.45
According to Clayton, the rival plan put forward by Englishman John Hyde Harris
(1826–1886), one of Cargill’s sons-in-law and later Otago’s fourth superintendent,
better reflected the realities of Otago’s varied ecology and its capacity to support
different land uses. Hyde Harris’s proposal cleaved to the need to reserve forests,
too. Of the six different classes of land his proposal recognised, those of ‘Timbered’
allowed the Waste Land Board to refuse applications for forestland, ‘if … the sale of
such land would be injurious to the public interests’.46 In other words, Hyde Harris’s
41 Otago Witness, 21 June 1851, 3.
42 Otago Witness, 19 February 1853, 2.
43 Clayton, ‘Settlers, politicians and scientists’, 50.
44 ‘Rural lands were available for purchase, in declared hundreds, at ten shillings per acre, the purchaser to
receive the Crown grant upon having effected improvements valued at £2 per acre.’ See G. W. Kearsley, T. J. Hearn
and T. W. H. Brooking, ‘Land settlement and voting patterns in the Otago Provincial Council, 1863–1872’,
New Zealand Journal of History 18, no. 1 (2003): 25.
45 Section 6, 13 March 1854, New Zealand Government Gazette (Province of Otago), no. 2, vol. 2 (1854), 38.
46 Section 40, 13 March 1854, New Zealand Government Gazette (Province of Otago), no. 2, vol. 2 (1854), 43–4.
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proposal had much greater flexibility than Cargill’s, by permitting the authorities
to respond to local vegetation distribution and the requirements of settlers in the
allocation of access to forests.
At the foreground of both proposals was a continuing, often confusing and highly
acrimonious, set of wrangling between Otago provincial politicians and the Crown.
The wrangling drew in Cargill in particular and the Crown’s representative in Otago,
Mantell, in a fracas that had been going on for over a year prior to the provincial
debate, that is, 1853–54. At issue was who had the authority to control the disposal of
lands within and outside the Otago Block. Cargill, for as long as he was resident agent
for the NZC, had powers to administer lands within Otago. He lost this authority in
1850 when the NZC surrendered its charter (it was eventually dissolved in 1858).
In early 1851, the governor appointed Cargill commissioner of Crown lands for
the Otago District. Later that year, in October 1851, Mantell became Crown lands
commissioner for the Southern District of New Zealand and Province of Otago
(1851–55).47 The two men were set on a collision course, based on fundamentally
different visions for Otago’s settlement. Mantell favoured pastoralism. Cargill
wanted concentrated settlement. An English-born Anglican, Mantell loathed the
Scotland-born Free Church Presbyterian Cargill’s perceived favouring of Scottish
interests over those, as he saw it, of the common settler. In turn, Cargill baulked at
someone whom he perceived as determined to not only dilute but also destroy the
religious and settlement ideals of the Otago Settlement.
Matters came to a head in late 1853. Cargill mistakenly believed that his position gave
him authority to allocate land anywhere within the boundaries of the Otago Block.
Mantell curtly pointed out—correctly—that Cargill’s authority only lay within the
144,000 acres (58,275 hectares) surveyed and purchased by the NZC. Everything
outside that, Mantell declared, was his responsibility. After an acrimonious set
of exchanges, and amidst general confusion over Otago land sales, Governor Sir
George Grey (1812–1898) intervened, solving the issue by forthrightly dismissing
Cargill.48 In 1853, Cargill, determined to maintain control over land sales, sought
and won the election for the superintendency of Otago Province.
Acrimony spilled over into rival forest conservation proposals. Clayton notes that
in late 1854 Cargill rounded on Mantell for ‘selling or leasing timber-covered land,
regardless of whether or not there was open country available in the vicinity’.49
In November 1854, Cargill implored Mantell to put a stop to:

47 [Walter] Mantell to Colonial Secretary, Dunedin, 10 July 1854.
48 On which note: Tom Brooking, And Captain of Their Souls: An Interpretative Essay on the Life and Times
of Captain William Cargill (Dunedin: Otago Heritage Books, 1984), and for more specific details: Votes and
Proceedings of the House of Representatives, 1854 Sessions I–II, Appendices to the Journal and House of Representatives
(Auckland: Williamson & Wilson for the New Zealand Government, 1855), unpaginated.
49 Clayton, ‘Settlers, politicians and scientists’.
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the sale of all Bush Lands in every place where there is any considerable extent
of Open Land available for occupation and cultivation with only a small
extent of Bush Land in the neighbourhood, and that in no case shall more
than one-tenth of any Land sold be Bush Land, until suitable and proper
arrangements are made for the proper disposal of Bush Lands.50

Mantell ignored Cargill’s pleas, and instead pursued his own approach to resource
regulation (see below).
Cargill’s accusations of Mantell’s indifference to the conservation of timber were
neither fair nor accurate reflections of the actions taken by the Englishman. They
showed, rather, Cargill’s dislike of Mantell. Both men, in fact, had a far-reaching
appreciation of timber scarcity and of the need to preserve what remained.
They simply differed over the means of securing its protection, just as they differed
over the kind of settlement pattern for Otago.

The origins of timber concerns
Where did such concerns arise for both Cargill and Mantell? Clayton has emphasised
the importance of Mantell’s expedition into North Otago in 1852–53 in alerting
him to the dearth of timber and the necessity of forest preservation.51 This certainly
played a part, yet a close reading of Mantell’s activities, through his letter-book
as lands commissioner, reveals a much longer and more detailed concern about
forest conservation that dates to before this expedition. As an example of the longer
duration of such concerns, in early 1852 Mantell served ‘Notices’ on former whalers
living ‘at Kuri Woods, three miles North of Onakakura [Waianakarua, North
Otago]’. The former whalers, Mantell observed, ‘employed themselves in bush
farming in a manner very destructive to that beautiful and valuable Grove’. As an
additional measure, Mantell ‘deemed it necessary to reserve the land between the
Kuri and the Kuriwas in order to preserve the Wood from further encroachment’.
The Kuri and Kuriwas mostly likely refers to an area of land between two rivers, now
known as Big Kuri Creek / Kurinui (or Te Kurī) and Little Kuri Creek / Kuriti.52
Mantell went further, recommending the revocation of a 10-acre (4-hectare) timber
reserve in Kuri Town Reserve (Hampden, about 80 km north of Dunedin). This
appears to have been land Mantell had set aside for Māori as a Native Reserve under
the terms of the 1848 Otago purchase. Mantell recommended either making it
a public reserve or disposing ‘of the land to the owners of the Timber’. The latter,
he felt, ‘offers of making the approbation by Government of Natives disposed to

50
51
52
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Clayton, ‘Settlers, politicians and scientists’.
I sincerely thank Chloe Searle for this information.
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adopt more civilized modes of life’.53 If, indeed, ‘Kuri Woods’ was the Kuri Bush
reserve, then it appears that Mantell had reserved it for Māori living at Moeraki in
compensation for access to timber which they had forfeited through the laying out
of the township of Moeraki, 7 km from Hampden.54
Mantell’s actions at Kuri Bush are noteworthy for other reasons, too. They reveal his
willingness to censure forest cutters and to set aside timbered land from settlement
in response to concerns over future timber shortages. Mantell’s comments on the
activities of the whalers also gives an insight into methods of bush burn to maintain
soil fertility. As the environmental historian Vaughan Wood has demonstrated,
many settlers mistakenly assessed bush-covered forest as indicating rich soils and
suitable land for farming. In reality, the bounty of Aotearoa’s soils lay in the continual
cycling of leaf litter and other organic matter into the ground: cut down the forest
or scrub and soil fertility declines.55 In their adoption of bush-burn agriculture,
whalers—many of whom had married Māori and some of whom were of mixedrace heritage—may have adopted traditional Māori methods of cultivation. This
relied on the regular firing of forests to provide conditions favourable to the growth
of crops. Finally, Mantell’s description of the grove as both ‘beautiful and valuable’
indicates that aesthetic considerations also may have played a role in conservation.
Mantell enforced his intention to protect forests to Europeans as well. In September
1852, he criticised the activities of the Swedish settler Charles Suisted (1810–1860),
on his Te Hakapuka / Mount Pleasant run, located near the Otepopo River (now
the north branch of the Waianakarua River), about 90 km north of Dunedin.
Mantell noted with concern Suisted’s clearing over the preceding years of all but
6 acres (2.4 hectares) of an original 50. Suisted’s actions had, in Mantell’s opinion,
‘proportionally diminished’ the value of the property. Accordingly, he charged
Suisted ‘for clearing so many acres of bush’.56 In July 1853, Mantell warned Suisted
that he already had had to commence a prosecution ‘against certain Sawyers for
depredations in the Otepopo Wood’. As a consequence, he wrote to Suisted that:
I find it necessary for the better protection of the Crown property to reserve
the Timber of the Otepopo Wood for public purposes of which reservation in
accordance with the 41st Clause of the Ordinance of Sept No. 1. I hereby warn
you as the licensed occupier of the run in which the said Wood is situated.57

53 [Walter] Mantell to Colonial Secretary, Dunedin, 17 May 1852. Walter Mantell, Commissioner of Crown
Lands, Outwards Letterbook Crown Lands, Southern District of New Zealand and Province of Otago, Nov. 1851
to Dec 1855 inclusive. DAAK/D450/9331/3. Archives New Zealand Dunedin branch.
54 W. H. Cutten, ‘Enclosure 1 in No. 20. Chief Commissioner’s Report upon Native Reserves’, Waste Land
Board Office, Dunedin, 14 April 1858, in Alexander Mackay (compiler), A Compendium of Official Documents
Relative to Native Affairs in the South Island, vol. 1 (Wellington: Government Printer, 1873), 199.
55 Vaughan Wood, ‘Appraising soil fertility in early colonial New Zealand: The “biometric fallacy” and beyond’,
Environment and History 9, no. 4 (2003): 393–405, doi.org/10.3197/096734003129342890.
56 6 September 1852.
57 [Walter] Mantell to C. E. Suisted, Dunedin, 30 July 1853.
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Here, as earlier with his reservation of Kuri Woods, Mantell was invoking his powers
as crown commissioner under the 1849 Land Occupation Ordinance.58 Clause 41
enabled the commissioner to reserve timber ‘for public purposes’. Clause 39
authorised him to impose a penalty of up to £50 for any unlawful cutting; if repeated,
the offender was liable for a further fine of between £5 and £50.59
In 1853, Mantell instituted a further measure designed to control deforestation
in Otago—a Central Government licensing system for extraction from areas other
than Crown lands reserved for public use. His authority to declare such a measure
came from the Crown Lands Amendment and Extension Act (1851).60 Issued for
a year at a time, each non-transferable licence limited the extent of forest a licence
holder could cut. It also prohibited interference ‘with a portion of a forest upon
which any other person has expended capital or labour’.61 Clause 29 prohibited
anyone from cutting or removing ‘timber on or from the Crown lands which have
been reserved by Government for the public use’.62 Mantell’s action in 1853 appears
to have resulted from his earlier observations in Kuri Bush, and, as Clayton notes,
more immediately from his inspection tour of 1852–53.
Travelling north from Dunedin in summer, Mantell’s summer inspection tour had
revealed an alarming lack of suitable timber resources in that region (Table 1).
Table 1: Walter Mantell’s assessment of the extent of woodland north of Dunedin,
1852–53.
Acres in scrub

Acres in Copse

Acres in Forest

24

27.25

50–100 [all Blackwood at foot of Mt Domett]

Source: Enclosure 2: Report on the lower Waitaki from Cape Wanbrow to Pukewhinai December &
January 1852–53, Outwards Letterbook Crown Lands, Southern District of New Zealand and Province
of Otago, Nov. 1851 to Dec 1855 inclusive, Walter Mantell, Commissioner of Crown Lands, Archives
New Zealand Dunedin branch, C703896.

The Crown and Māori use of forest in Otago
Mantell, who resigned as commissioner in 1855, had a somewhat ambiguous
attitude towards Māori use of forest. On the one hand, for example, in describing
customary collection of Tītī (sooty shearwater, Puffinus griseus), he outlined his ‘one
objection to these expeditions [as being] the great yearly destruction of Totara Trees
of which the Natives use as a covering for the kelp bags in which they preserve

58 Its full title was ‘An Ordinance to Regulate the Occupation of Waste Lands of the Crown in the Province of New
Ulster (1849)’.
59 New Zealand Government Gazette, No 1, Session 10, 23 August 1849, 315–16.
60 Clauses 13–20, No 10, Session 11, 347–8.
61 Clause 15, 347.
62 Clause 19, 348.
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the Titi’.63 On the other, as noted at Kuri Bush, Mantell attempted to allocate
timber to those Māori whose friendship he sought to cultivate.64 This latter policy is
evident further north, too. At Hakataramea in the Waitaki Gorge, Mantell sought
to allow Te Wharekōrari (fl.1848) to continue to have access to ‘his cultivations of
patches of fertile soil here and there on the islands and the low flats of the rivers’.
As a marker of his support for colonisation, Mantell recommended the governor
consider granting Te Wharekōrari ‘Wheelbarrows and Tools for digging the lignite,
fruit trees, quicksets and seeds of trees’.65
In contrast, Mantell sought to punish Te Huruhuru (c.1800–61) and his followers.
Mantell rounded on Te Huruhuru ‘and the Punamaru Natives[’] … wanton
destruction of the little woods in their neighbourhood’.
They, especially Huruhuru and Takitawine [Te Rakitawine] have devoted days
to felling trees which they leave to rot upon the ground being only actuated
by a wish to injure the Government which prompted the Waikouaiti Natives
they blame for an alleged dishonesty of Te Marama.66

Te Huruhuru, as Atholl Anderson notes, had become singularly dissatisfied with the
allocation of reserves he had received—a common issue, given the inadequate size
of reserves allocated in Otago.67 Another, more particular cause, is that, in 1848,
while Te Huruhuru was guiding Mantell inland, the former had allegedly ‘requested
a reserve for firewood’. The reserve was never forthcoming.68
The action taken by Te Huruhuru and his people, as alleged by Mantell, in cutting
trees, illustrates a common policy of resistance by local peoples to the imposition of
colonial resource control, one that rested on the destruction of a resource.69 If Mantell
sought to use his control over the allocation of resources to try to preserve forest,
as well as to reward and punish those Māori whom he deemed to be interfering
with the march of colonisation, what then of Cargill? What methods did he use to
preserve forests, and why?
63 Mantell to Colonial Secretary, Dunedin, 18 March 1854.
64 Mantell to Civil Secretary, Dunedin, 17 May 1852.
65 Mantell records that Te Wharekōrari’s ‘attachment to Europeans and their customs has acquired for him
among the Natives the name of te Pakeha [sic] by which he is generally addressed’. Te Wharekōrari’s maps may be
viewed at www.kahurumanu.co.nz/ka-ara-tawhito/waitaki, accessed 23 July 2021.
66 Mantell to Colonial Secretary, Enclosure 1, Dunedin, 19 March 1853. Mantell’s description of Te Huruhuru
contrasted sharply with that of Edward Shortland, who described him ‘as a man of singularly pleasing manners and
address.’
67 He and his people later settled in Te Waimatemate (Waimate). Athol Anderson, ‘Te Huruhuru’, Dictionary
of New Zealand Biography, first published in 1990. Te Ara—The Encyclopedia of New Zealand, teara.govt.nz/en/
biographies/1t37/te-huruhuru, accessed 12 June 2020.
68 www.kahurumanu.co.nz/ka-ara-tawhito/waitaki, accessed 4 March 2020.
69 Ramachandra Guha and Madhav Gadgil, ‘State forestry and social conflict in British India: A study of
the ecological bases of peasant protest’, Past & Present 123 (1989): 141–77, doi.org/10.1093/past/123.1.141;
Ramachandra Guha, The Unquiet Woods: Ecological Change and Peasant Resistance in the Himalaya (Delhi: Oxford
University Press, 1991).
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The historical geographer Graeme Wynn has characterised much of New Zealand’s
nineteenth-century Pākehā conservation efforts as being led by educated, wealthy
settlers. Their capital and experience, education and upbringing, he observes, gave
them a long-term perspective on resources and their conservation.70 This was also
true in this period for another settler group who were educated, but not necessarily
wealthy—medical practitioners. A practical training in the sciences, especially in
botany and materia medica, furnished medical practitioners with the skills enabling
them to recognise and systematically manage resources. In addition, medical training
enshrined a strong environmentalist tradition in assessing illness, by strengthening
belief in the environmental basis of illness.71
Mantell had studied medicine at London University (now UCL), but withdrew
before completing his degree, instead, sailing for New Zealand. Mantell’s father—
the renowned palaeontologist and geologist Gideon Mantell (1790–1852)—was
a medical doctor who had encouraged Walter to follow in his footsteps.72 Walter
Mantell’s medical training may, then, have furnished him with the skills and interest
in forest conservation in Otago.
In considering Cargill’s motives for conservation, Clayton also points to the context
of post-Enlightenment Scotland in which Cargill grew up as a formative influence.
Post‑Enlightenment Scotland’s emphasis on practicality and wise use, Clayton
conjectures, may have helped shape Cargill’s interest in forest conservation. This is likely
to be correct, but another influence Clayton did not consider was Cargill’s experience
in India, where he had spent several years.73 While Cargill was on the subcontinent,
the English East India Company (EIC) instituted early forest conservationist policies,
much of which were initiated and managed by medically trained staff.74
The EIC conservation connection extended to New Zealand, as a number of
early European conservationists in the colony drew from Indian forestry directly
or indirectly to push for forest management and reservation. In 1850s Otago,
Cargill, the surveyor John Turnbull Thomson (1821–1884), with experience in the
Straits Settlements), and John Larkins Cheese Richardson (1810–1878) were all
individuals with experience of India or the EIC who promoted forest conservation

70 Wynn’s work refers to a slightly later, national policy of conservation, but holds true for the earlier period, too.
Graeme Wynn, ‘Pioneers, politicians and the conservation of forests in early New Zealand’, Journal of Historical
Geography 5, no. 2 (1979): 171–88, doi.org/10.1016/0305-7488(79)90132-4.
71 James Beattie, ‘Natural history, conservation and health: Scottish-trained doctors in New Zealand, 1790–
1920s’, Immigrants & Minorities: Historical Studies in Ethnicity, Migration and Diaspora 29, no. 3 (2011): 281–307,
doi.org/10.1080/02619288.2011.577629.
72 M. P. K. Sorrenson. ‘Mantell, Walter Baldock Durrant’, Dictionary of New Zealand Biography, first published
in 1990. Te Ara—The Encyclopedia of New Zealand, teara.govt.nz/en/biographies/1m11/mantell-walter-baldockdurrant, accessed 18 June 2020.
73 Brooking, And Captain of Their Souls, 14–16.
74 Richard H. Grove, Green Imperialism: Colonial Expansion, Tropical Island Edens and the Origins of Environmentalism,
1600–1860 (Cambridge and New York: Cambridge University Press, 1995).
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in the province (see below).75 The environmental historian Tom Brooking, Cargill’s
biographer, has told me that Cargill’s concerns about forest conservation arose
directly in response to his experience in India, namely, Himalayan deforestation in
the early 1840s.76 This, intriguingly, was the same motivation for Sir John Cracroft
Wilson (1808–1881) to pursue the same cause in Canterbury: Wilson had himself
also been involved in early conservation efforts in India.77
Cargill had been concerned about Otago’s timber resources for some time
(see Figure 4). Even before his declaration in 1854, described above, Cargill had
invoked his powers to conserve ‘the Timber and Underwood of every description’ in
Otago. In 1850, he prosecuted two unlicensed timber cutters operating on Dunedin’s
Town Belt—an area of land set aside for recreational purposes.78 In the same year,
Cargill sent a despatch to Governor Grey outlining his solution for regulating access
to timber within and outside the Otago Block. Cargill proposed withdrawing from
sale all unchosen rural and town lands of which three quarters or more was covered
in bush. Cargill recommended then selling the timbered land to proprietors ‘of open
lands at 40s. per acre, and in the proportion of one acre of Bush for every 50 acres of
open land; and the Suburban Bush, also withdrawn as above, at the rate of 60s. per
acre, and in the proportion of half-an acre of Bush for each 10 acres of open land’.
For unsold timbered lands, Cargill recommended issuing cutting licences.79
A clearer picture of Cargill’s motivation for conservation emerges in a letter he
wrote in September 1854 in response to concerns raised by members of the Brown
family of Anderson’s Bay, at the start of Otago Peninsula, about deforestation in
their locality. Cargill praised the Browns’ letter—now sadly lost from the archives—
‘as eyewitness of the evils that have already occurred from the wasteful and dangerous
burnings of Bush and other matters affecting the Supply of the Settlers’. Cargill
noted his ‘pleasure to find that the views I had entertained and urged upon the
authorities for many years past, are by you so entirely coincident’. He implored the
Browns to provide any further ‘matters of detail’ that would aid him in drawing up
‘a code of regulations with respect to the Bush laws’.80 This letter, then, may well
have provided the impetus for Cargill’s drafting of the 1854 regulations, and the
direct concerns he expressed regarding timber supply.
75 There were also several other prominent individuals in other New Zealand colonies from India who espoused
conservation, such as John Cracroft Wilson and de Renzie James Brett in Canterbury. James Beattie, ‘Tropical Asia
and temperate New Zealand: Health and conservation connections, 1840–1920’, in Asia in the Making of New
Zealand, ed. Brian Moloughney and Henry Johnson (Auckland: Auckland University Press, 2007), 36–57.
76 Personal correspondence, December 2019.
77 Wilson observed that his decision to reserve forestland and to push for state control of deforestation in New
Zealand arose while administrating a district bordering the Himalayas whose forests he had attempted to preserve.
James Beattie, Empire and Environmental Anxiety, 1800–1920: Health, Science, Art and Conservation in South Asia
and Australasia (Basingstoke: Palgrave Macmillan, 2011), 155.
78 Clayton, ‘Settlers, politicians and scientists’.
79 [William] Cargill to [Sir George] Grey, Dunedin, 19 March 1851, extract of dispatch 59.50 reproduced in
Votes and Proceedings of the House of Representatives, 1854 Session I–II, unpaginated.
80 James Elder Brown, George Brown and George Brown junior (Anderson’s Bay), Dunedin [undated, likely to be
between 19 and 30 September 1854], in General Outward Letterbook, Otago Provincial Government, 1853–1856.
AAAC/D500/702/68, 133–4. Archives New Zealand Dunedin branch.
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Figure 4: Forest distribution in Murihiku, c.1840.

Source: Author’s own, adapted and based on M. A. Bathgate, ‘The Maori occupancy of Murihiku,
1000–1900 A.D.: A Geographic Study of Change’ (MA diss., University of Otago, 1969), figure 7, 57.

Richardson’s proposals
Cargill, Hyde Harris and Mantell, then, each sought different means of controlling
the supply of timber, whether through reservation, licensing or both. A second major
alternative approach favoured promoting alternatives, such as hedges or ditches, to
timber as a fencing material.
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Richardson recognised the limitations of timber supplies, even though his own
property, Willowmead, in Tokomairiro, had considerable groves of forest.81 In two
lengthy letters to the Otago Witness in July 1858, Richardson outlined the problems
of timber supply and consumption besetting the colony. Owing to the scattered
distribution of timber and its general inaccessibility in Otago, he observed,
‘the available forests are very scarce, and should be carefully husbanded’ (See Figure
4). In his overview, Richardson questioned the effectiveness of current land policies.
In his opinion, existing policies had allowed settlers to purchase forest blocks, ‘instead
of attaching portions of it to the adjoining agricultural lands’. Here, Richardson was
perhaps echoing Cargill’s concerns about the necessity of allocating to settlers both
open and forested land. While recognising that ‘the evil’ the policy created ‘is beyond
remedy’, Richardson put forward two measures. First, he advocated as ‘a highly
important duty that the Government should appoint wardens to conservate [sic]
them [the remaining forests] for the public weal’. Second, he stressed the urgent
need to find alternatives to timber fencing, in the form of hedges and earth banks.
In his advocacy of conservators of forests, Richardson may well have been following
the example of India, with which he was familiar and that, as noted above, had
instituted some of the earliest systematic measures to safeguard forests in the British
Empire, including establishing a forestry department.
In his far-sighted letters, Richardson considered the broader implications of fencing
in relation to Otago’s existing and future agricultural needs. Richardson considered
‘that our present system of agriculture cannot continue’ because it would lead to soil
exhaustion. Only a system of manuring, he observed, could save it. This alternative
system, he noted, ‘involves an organic change, for manure necessitates stock, and
stock can only be kept where the rotation system of crops is adopted’. Rotation and
fallowing, he observed, would require fencing over a large area. This was because
‘[t]he Hundreds—that sacred commonage which the agriculturist must watch over
with a sleepless eye—will ere long be overstocked’.82 Here, Richardson was taking
a direct swipe at the provisions of concentrated settlement so beloved of Cargill
and his supporters, and was recognising the connections between stock, soils and
stocking numbers.
Richardson next evaluated the different types of fencing available to settlers, including
those made from stone and earth, as well as plain wire. The last he dismissed as ‘of
doubtful application as regards our somewhat wild herds of cattle’.83 In the other
part of his letter, Richardson assessed live hedging suitable for Otago— gorse, sweet
81 Richardson, like many others from India and elsewhere, was particularly attracted to New Zealand for the
perceived health-giving qualities of its air and broader environment. Richardson wrote a pamphlet specifically
targeting EIC migrants who sought out New Zealand. Although provisions existed in the Waste Lands Acts of
Otago (and the colony at large) to encourage EIC migration, through the reimbursement of the cost of passage in
equivalent land grants, based on rank, it appears that Richardson did not take advantage of such regulations.
82 Otago Witness, 10 July 1858, 6.
83 Ibid.
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briar, elm, privet, holly and hornbeam. For each he described their management and
growth rates. For example, gorse, he observed, grows well in ‘dry sandy conditions’
and produces after three to four years a hedge ‘impervious to any animals’. Overall,
then, Richardson favoured the promotion of hedging over timber as a long-term
solution to Otago’s scant timber supplies.
What motivated Richardson? Well-read and wealthy, Richardson conforms to
the kind of conservationist described by Wynn. But despite his social station and
position as a member of the Otago Provincial Government, Richardson displayed
a deep concern for the plight of the common settler and had a ready willingness
to support their interests over those of the wealthy. Richardson, as noted, had
considerable experience in India, although there is no evidence that this had any
direct impact on his attitudes towards conservation in Otago. Practical experience
as a settler in Otago also meant that Richardson knew from bitter experience the
back-breaking nature of splitting timbers and making fences on his own property,
a possible additional factor in his encouragement of live fencing.

Forest conservation and reservation
What became of the efforts of Richardson, Hyde Harris, Mantell and Cargill?
Clayton observes that, following the debate in the mid-1850s, there were no ‘further
moves to reintroduce timber “conservation” measures’ in Otago.84 Further research
on the Otago Provincial Government papers reveals that this statement is not
accurate. During his time as commissioner, as noted, Mantell instituted a system
of licensing cutting and reserving timber, a precedent that continued in Otago long
after his departure. As the historical geographer Michael Roche observes, likely as
a result of Mantell’s earlier policies, Otago came to favour forest reservation, rather
than timber licensing, as a means of protection.85 By 1867, Roche notes, Otago
had over 61,200 acres (c.25,000 hectares) of timber reserves, each mostly of 2.5 to
5 km² in area.86
Issues with licensing and reservation are illustrated in an incident from 1858.
Settlers had long identified the Tokomairiro District as having a relative scarcity of
timber (See Figure 4).87 In 1853 the editor of the Otago Witness, Cutten, noted that
in Tokomairiro there was ‘but one piece of bush from which they [settlers] can draw
their fuel and fencing’. Consequently, ‘[t]his bush is reserved, and will last them for
many years to come. It is much to be regretted’, observed Cutten, ‘that this system of
84 Clayton, ‘Settlers, politicians and scientists’.
85 M. M. Roche, ‘An historical geography of forest policy and management in New Zealand, 1830–1940’ (PhD
diss., University of Canterbury, 1983).
86 Roche, A History of New Zealand Forestry, 67.
87 The district comprised about 26,000 acres (c.10,500 hectares). Cyclopedia of Otago & Southland (Christchurch:
Cyclopedia Company, 1905), n.p.
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reserving the woods for general use has not been much more frequently adopted’.88
Cutten clearly supported his father-in-law Cargill’s policies, especially when Cutten
succeeded Mantell as assistant and, later, chief commissioner of lands.
In 1858 Cutten informed the Waste Lands Board of unlicensed cutting in
Tokomairiro Bush. In response, the board resolved to publish the licence holders’
names in the local newspaper.89 It also went a step further by appointing J. E.
Brown ‘Conservator of the said Bush’ with powers to take action ‘against parties
committing the offence’. This was James Elder Brown who, some four years earlier,
had petitioned Cargill about the problem of deforestation and timber supply at
Anderson’s Bay, discussed above. In his role as conservator, Brown received £15 per
annum.90 (His appointment derived from Clause 76 of the recently passed Land
Regulations for the Province of Otago [1858].91) I can find no records of what
further measures, if any, were undertaken by Brown in Tokomairiro.
The Tokomairiro case underlines Clayton’s point that Otago’s forests continued to
be placed under pressure by further settlement. The 1861–64 Gold Rush heightened
timber demand, especially because almost all the main rushes took place in relatively
treeless Central Otago.92 Driven by economic necessity, most settlers also failed to
appreciate the general scarcity of timber in their particular districts. For example, in
1858 settlers in Dunedin’s North East Valley agitated for the cutting of the ‘Bush
lying useless above the’ Valley. In part, they did so to alleviate a tight job market in
which the government had reduced wages for public works in a period when prices
for basic goods remained high.93
Nor was such sentiment limited to settlers. The surveyor Thomson gave a public
lecture in 1858, based on his reconnaissance of Otago, which fed belief in an
inexhaustible resource frontier.94 Cutten, the editor of the Otago Witness, captured
this mood of optimism, and of a limitless frontier lying at one’s doorstep, when he
noted that from Thomson’s ‘very able description, given from actual observation,
it would appear that the undeveloped resources of the Province are so extensive
that it is ridiculous to suppose a few hundred persons can more than temporarily

88 Otago Witness, 19 February 1853, 2.
89 Otago Witness, 20 March 1858, 3.
90 W. H. Cutten to Superintendent, ‘Preventing timber at Tokomairiro being cut without a licence’,
AAACD500707Box129, 97a. Archives New Zealand Dunedin branch.
91 The 1858 regulations were printed in the Otago Witness, 8 May 1858, 9. Essentially, the powers continued
Clause 29 from Crown Lands Amendment and Extension Act (1851), mentioned above.
92 Clayton, ‘Settlers, politicians and scientists’; James Beattie, ‘“Hungry dragons”: Expanding the horizons of
Chinese environmental history—Cantonese gold-miners in colonial New Zealand, 1860s–1920s’, International
Review of Environmental History 1, (2015): 103–45, doi.org/10.22459/IREH.01.2015.05. The exception was in
forested Round Hill, Southland.
93 Otago Witness, 7 August 1858, 5.
94 J. T. Thomson, Sketch of the Province of Otago: A Lecture (being one of the series delivered at Dunedin) (Dunedin:
W. Lambert, 1858), 12.
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overstock the labour market’.95 Further European knowledge of the interior of
Otago boosted optimism, including evidence of extensive forests in and around
what became the city of Invercargill (Figure 4).96
While a promoter of development, Thomson, in his earlier work in the Malayan
Straits Settlements in the 1840s, had written about the effects of deforestation in
increasing temperatures, reducing rainfall and changing hydrology.97 He also wrote
about the importance of forest conservation,98 and knew about James Richardson
Logan’s (1819–1869) argument for climate change and the necessity of forest
conservation in the Straits Settlements.99 This perhaps explains why, amidst a largely
euphoric description of Otago’s resources, Thomson’s 1858 address sounded a note
of caution in pointing out that the importance of forest resources would become
apparent ‘in future times’.100

3. Dunedin’s Town Belt
The authorities faced similar issues of ensuring a balance between short- and longterm development, as well as balancing the needs of the many against the needs of
the few, in the management of Dunedin’s Town Belt, an area of reserved public land
comprising some 300 acres (120 hectares).101 In line with NZC precepts of planned
settlement, Charles Kettle’s plans for Dunedin included a Town Belt, as well as other
public reserves (See Part I, Figure 1).
The origins of the Town Belt and other reserves in New Zealand lay in town planning
in Victorian Britain, which was only developing at the time of New Zealand’s
colonisation.102 The needs of health and recreation motivated the establishment

95 Otago Witness, 31 July 1858, 4.
96 Paul Star, ‘“Doomed timber”: Towards an environmental history of Seaward Forest’, in Landscape/Community:
Perspectives from New Zealand History, ed. Tony Ballantyne and Judith A. Bennett (Dunedin: University of Otago
Press, 2005), 17–29.
97 J. T. Thomson, ‘General report on the residency of Singapore, drawn up principally with a view of illustrating
its agricultural statistics’, Journal of the Indian Archipelago and Eastern Asia 3, no. 2 (1849): 618–28.
98 J. T. Thomson, ‘Temminck’s general view of the Dutch Possessions in the Indian Archipelago’, Journal of the
Indian Archipelago and Eastern Asia 1 (1847): 183–223.
99 J. R. Logan, ‘The Probable effects on the climate of Pinang of the continued destruction of its hill jungles’,
Journal of the Indian Archipelago and Eastern Asia 2, no. 2 (1848): 534–6.
100 In 1858, he thought more than 80 per cent of Otago was ideally suited as pastureland. Waste (barren or lake)
areas constituted only some 10 per cent of surveyed land, although he estimated four times as much remained
unsurveyed. If the 144 square miles (37,300 hectares) of swamp could be drained, Thomson estimated over 90 per
cent of Otago’s land could be brought into production for either agriculture or pastoralism. Ultimately, Thomson’s
vision of an Otago economy undergirded by pastoralism would hold sway over Burns and Cargill’s vision of
a concentrated community of Presbyterians. Thomson, Sketch of the Province of Otago, 12.
101 Otago Witness, 11 July 1857, 2.
102 Tom Brooking, ‘“Green Scots and golden Irish”: The environmental impact of Scottish and Irish settlers in
New Zealand: Some preliminary ruminations’, Journal of Irish & Scottish Studies 3, no. 1 (2009): 41–60.
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of parks in cities in this period. This was underpinned by the prevailing belief in the
environmental basis of diseases, which held that parks and trees removed poisonous
air from cities.103
The clearest earliest statement of the vision and purpose of the Town Belt comes
from the Dunedin Public Lands Ordinance (1854), which set up a Board of
Commissioners to manage Dunedin lands ‘reserved for public purposes’. Public
reserves—from those set aside for education to cemeteries— included ‘a Park, and
other places for health and recreation in and about the Town of Dunedin’. Clause 16
specifically addressed management of the Town Belt. This enabled the authorities to
lease portions of the Town Belt to private citizens (presumably for grazing, as later
occurred), but stipulated that provisions had to be:
made for preserving the trees and shrubs thereon, or such part of them as it
may be desirable to preserve, with a view to the ornament and amenity of
the ground, and also for draining and improving it, and ultimately laying
it down in grass, with walks and carriage drives, as a public park or place
of recreation.104

Finally, the clause permitted only the erection of fences on the Town Belt.
Development of the Town Belt as a fully grassed recreation area was never completely
realised, possibly because Dunedin Botanic Garden (established in 1863) came to
fulfil this role.105
While Cargill had envisioned at least part of the Town Belt as a grassed recreation
park, others viewed and used the reserve differently. As noted above, issues had
already arisen with illegal timber getting—invoking his powers as resident agent,
Cargill had had two men charged in 1849. These concerns continued into the
1850s, as well as calls for other uses for portions of the Town Belt. In 1854 the
Provincial Government received a petition for parts of the Town Belt to be released
to provide extra pasturage for cattle, a request it declined.106 The area of the Town
Belt was reduced in the 1850s through the development of cemeteries, such as
Arthur Street Cemetery and the Northern and Southern cemeteries. In 1857, for
example, 31 acres (c.5 hectares) was removed from the Town Belt to create the
Northern Cemetery and 28 acres (c.11 hectares) for the Southern Cemetery.107

103 James Beattie, ‘Colonial geographies of settlement: Vegetation, towns, disease and well-being in Aotearoa/
New Zealand, 1830s–1930s’, Environment and History, 14, 4 (November, 2008): 583–610, doi.org/10.3197/
096734008X368457.
104 Dunedin Public Lands Ordinance, 1854’, Otago Gazette 11 (March 1854), vol. 1, no. 5A, 2–4.
105 The aims of the ordinance, however, represented something of a dead letter, as government deemed its
provisions illegal. Passage of the Public Reserves Act (1854), however, confirmed Crown ownership of reserves, but
vested the power to manage and proclaim such reserves in the person of the provincial superintendent.
106 Otago Witness, 12 August 1854, 3.
107 Otago Witness, 20 June 1857, 2.
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In 1857, a survey of Otago Province described the manner in which settlers were
using the Town Belt. An area ‘reserved for the use of the inhabitants as pleasure
grounds’, the Town Belt ‘is mostly covered with timber, and supplies a large portion
of the firewood, consumed in the town’.108 Clearly, most settlers regarded the Town
Belt as a common resource.109 In the next decade, an influx of gold miners placed
even greater pressure on the Town Belt, as squatting and timber-getting increased.110
In 1858, Otago Provincial Council Clerk John Logan wrote a frustrated letter to
the deputy superintendent about misuse of the Town Belt. Logan complained ‘that
several parties have of late erected temporary houses and squatted down on a portion
of the Town Belt within a few yards of my place’ on Royal Terrace (Figure 5). They:
have already done irreparable damage by cutting down a considerable portion
of the Bush on the Belt which served to beautify the place and which hitherto
had been carefully preserved by Mr. Chapman [i.e. Henry S. Chapman, the
judge] and myself respectively. They have no particular interest in sparing any
of the trees[,] having only a temporary end to serve and consequently I now
find that only certain portions of the trees which are cut down are used[,] the
rest being left to rot and obstruct the passage along the ground.111

As well as having illegally erected dwellings, Logan rounded on the squatters for
having destroyed the trees. These trees, he thundered, ‘served to beautify the place’,
and had been ‘carefully preserved’ by him and Chapman. Logan also criticised the
settlers for wasting timber, by leaving trees rotting and unused.
An official response to Logan’s complaints followed later that month. Issued by Logan
himself, a series of public notices stated ‘that SQUATTING, as also CUTTING
DOWN TREES [sic] upon the Town Belt of Dunedin, are strictly prohibited; and
any person hereafter guilty of so Cutting the Trees will be prosecuted as the law
directs’.112 Although the relevant magistrate’s file has disappeared, other prosecutions
followed, as revealed by contemporary newspaper coverage of the magistrate’s
court.113 Clearly, Logan’s proscriptions were not working.114
108 Otago Witness, 11 July 1857, 2.
109 This is ironic and hypocritical, given the attitude of many settlers towards Kāi Tahu communal ownership.
Scottish and English settlers, who had experienced land eviction and the reduction of commonage, thus perpetrated
the same acts on Kāi Tahu.
110 Clayton, ‘Settlers, politicians and scientists’.
111 John Logan to Deputy Superintendent, Royal Terrace, [Dunedin], 10 August 1858. Otago Province Series 6,
245, Micro 414/8, no. 244. Hocken Library, Dunedin.
112 Otago Witness, 28 August 1858, 3. This notice was repeated in Otago Witness, 4 September 1858, 8.
113 For the later history of the Town Belt, see: James Beattie, ‘Battle for the belt’, Forest & Bird Magazine 378
(2020): 60– 1.
114 In 1865, for example, the Dunedin magistrate fined Mary Farquaharson £2 and costs, noting that ‘he was
very glad to see that the citizens were now coming forward and assisting the police to put a stop to the practice of
destroying timber on the Town Belt’. The complainant, Alfred Talbot, related that ‘[h]e had frequently seen her
cutting down trees on the Town Belt’, warning her on several occasions. Otago Daily Times, 13 October 1865, 5.
I thank Austin Gee for finding this material.
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Figure 5: Fern Tree Cottage (Violet Grove, Royal Terrace, Dunedin), no date
(c. late 1850s / early 1860s). Photograph CS/13752.
Source: Toitū Otago Settlers’ Museum, Dunedin.

Logan’s observations illustrate that conservation of areas on grounds of beauty
occasionally existed alongside, or even above, utilitarian concerns. In his 1858
report, Thomson also presented a case for the preservation of unique geological
features, another popular concern of romantics. Thomson urged that Moeraki
boulders—large spherical boulders— ‘though of no utilitarian interest’, must be
protected because of their rarity.115

Conclusion
Despite ushering in profound environmental changes to the soil, water and vegetation
of Otago, European settlers were indifferent neither to the environment around
them, nor to the effects of their own actions on it. One common way in which settlers
encountered the Otago environment was shaped by Romanticism. This gave settlers
a framework within which to place various parts of Otago’s environment, whether
the picturesque wooded sides of Otago Harbour or the Sublime, awe-inspiring
scenery of the Southern Alps. Their perspective was manifestly not an ecological
sense of interconnected species and their environments. Nor was there necessarily
115 Thomson, Sketch of the Province of Otago, 12–13.
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an awareness that changes made to one part of an ecosystem would invariably
cause changes to the whole—although Richardson came close in recognising the
connections between timber supply, stocking rates and soil fertility. Still less was
there much of an appreciation or awareness of the mosaic of Māori foodways that
existed prior and during colonisation. The aesthetics settlers imposed over Māori
names and understandings of whenua reflected the particular time and place of the
European cultures in which these ideas were forged.
A deep sense of regret at the loss of the environments they had first encountered as
immigrants would often only emerge at the end of a settlers’ own lifetime, as they
had borne witness to the rapid depletion of forests or the disappearance of birds.
Instead, from the late 1840s it was largely fear of resource scarcity that drove the
authorities to conserve forests, license timber-getting or appoint forest guardians.
The ideals of Romanticism also fired the establishment of reserves like Dunedin’s
Town Belt, which many settlers valued as places of wilderness to inspire care-worn
city dwellers both through their beauty and the recreational opportunities they
offered. Romanticism also fired efforts by settlers such as John Logan to protect the
Town Belt’s beautiful trees from destruction. In this complex postlapsarian world
of Otago, it is clear that settlers were far from exhibiting indifference to the natural
world. They in fact found much beauty and solace in the environment of their new
home, expressing pleasure in its appearance just as they went about changing it.
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Abstract
The Great Western Woodlands (GWW) cover an area of 160,000 km2 of largely
intact semi-arid woodland in inland south-western Australia. The highly biodiverse
GWW is a large-scale ecosystem and a refuge for native species endangered
elsewhere, but faces many challenges, including poor fire management, mining
and mining exploration impacts, proposed clearing for agriculture, introduced
species and climate change. This paper traces the way in which stories about
the region have powerfully shaped different groups’ dealings with it. In Western
Australia, settler society’s long-standing focus on the agricultural zone of the
Wheatbelt and the mineral wealth of the goldfields as ‘productive’ landscapes
produced a dominant narrative about conquering nature, physical labour and
economic wealth that marginalised the ecologies and First Peoples of the
GWW. More recently, a network of local settler and Indigenous people, NGOs,
scientists and conservationists have begun to produce a new narrative with the
cultural and natural values of the woodland at its heart, as a foundation for better
understanding, managing and protecting the GWW. Reflecting on the historical
framing of a particular region reveals the important cultural–ecological work
performed by regional narratives.

Keywords: narrative, Western Australia, Mediterranean-climate woodlands,
mining, Indigenous people
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Western Australian woodlands have been so badly recognised and supported
that in the 21st century it is still possible to ‘discover’ vast, relatively
unknown areas, which have similar global importance to places like the Great
Barrier Reef.2

Introduction
In 2010, a vast area in southern Western Australia was named the ‘Great Western
Woodlands’ (GWW) and claimed to be the largest Mediterranean-climate woodland
remaining on Earth.3 Covering almost 160,000 km2 , the area stretches from the
farmlands that break its continuity to the east and south, to the pastoral fields of the
mulga country, the inland deserts to the north, and the Nullarbor Plain in the east.
For an area most Australians—if they were to think of it at all—would imagine to
be a desert of sparse mulga, saltbush, sand and rock, the area is surprisingly wooded.
From delicate mallees to stately salmon gums, the region is home to over 160 species
of eucalypt. Unlike anywhere else in the world, large trees form woodland on an
annual rainfall often less than 250 mm. The GWW’s history is a narrative tapestry
of local history, Aboriginal heritage and settler identity stories. Most recently,
the area provides an example of a process of giving new shape and meaning to
an ecologically and socially diverse area through naming and mapping. The new
narrative of the GWW has provided an umbrella under which diverse interests can
meet, and although its creation was not without tensions, it has worked to open up
the area to new stories, empowering science and conservation in the region while
facilitating—or at least not impeding—Indigenous ownership and management.
The GWW has been shaped by millennia of natural processes, as well as the
management practices of Indigenous people and, more recently, settlers. These
practices are produced and made meaningful through stories. Environmental
historians have long been alert to the power of narrative to shape worlds. As Bill
Cronon put it in his 1992 navigation of the post-structuralist challenge to history:
‘narratives remain our chief moral compass in the world. Because we use them to
motivate and explain our actions, the stories we tell change the way we act in the
world.’4 Thomas King arrives at a similar conclusion from a native studies perspective:
‘Want a different ethic? Tell a different story’.5 More recently, Tom Griffiths has
described the story as

2
Keith Bradby: ‘Putting woodlands in their place’, in Temperate Woodland Conservation and Management,
ed. David Lindenmayer, Andrew Bennett and Richard Hobbs (Collingwood: CSIRO Publishing 2010), 36.
3
Western Australian Department of Environment and Conservation, A Biodiversity and Cultural Conservation
Strategy for the Great Western Woodlands (Perth: WA Department of Environment and Conservation, 2010), 6.
4
William Cronon, ‘A place for stories: Nature, history, and narrative’, Journal of American History 78, no. 4
(1992): 1375, doi.org/10.2307/2079346.
5
Thomas King, The Truth About Stories (Minneapolis: University of Minnesota Press, 2003), 164.
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a piece of disciplined magic, of highly refined science. It is the most powerful
educational tool we possess; it is learning distilled in a common language.
It is also a privileged carrier of truth, a way of allowing for multiplicity and
complexity at the same time as guaranteeing memorability.6

But as King reminds us, not all stories are equal.7 Some of the most enduring
and powerful stories we tell are historical: stories about how things came to be—
why they are as they are today—and that accord certain privileges or burdens to
particular social groups. Germane to our inquiry are Anssi Paasi’s observations about
the creation of regional consciousness, in which the past—as well as the future—
often provide common frames of reference.8
Narratives—individual and collective—express our values and shape our behaviour,
and stories—old and new—therefore shape and change the way we live with
nature.9 As Raul Lejano, Mrill Ingram and Helen Ingram show, stories play a critical
role in the formation of social networks that arise around issues of ecological and
resource management: environmental (and indeed extractive) communities ‘story’
themselves into narrative networks. These narrative networks in turn become
responsible for how they ‘understand their environmental connections, whether it
is to defend or to exploit’.10 While it is important to attend to a range of factors—
economic and policy among them—to explain how and why communities emerge
in environmental relation, close attention to stories allows, as Patrick Bixler puts
it: ‘a more nuanced account of the interconnections and interactions between the
scientific and the social, the economic and the political’.11
6 Tom Griffiths, ‘The humanities and an environmentally sustainable Australia’, Australian Humanities Review 43
(2007), australianhumanitiesreview.org/2007/03/01/the-humanities-and-an-environmentally-sustainable-australia,
accessed 6 June 2021.
7
King, The Truth About Stories, 10.
8
Anssi Paasi, ‘The institutionalization of regions: A theoretical framework for understanding the emergence
of regions and the constitution of regional identity’, Fennia: International Journal of Geography 164, no. 1 (1986):
105–46, doi.org/10.11143/9052.
9 There is no universal distinction of the terms ‘story’ and ‘narrative’. The two terms are often used interchangeably.
Narrative theory offers the useful distinction of narrative being the ‘overall idea’ of individual stories. A narrative
can thus include stories and memories, but it is ongoing, it can be disputed, changed or told differently. Stories
usually have a beginning and an end, and follow a particular plot. The plot tells how; the stories tell what, who
and where. In contrast, narratives describe a bigger idea or ideology, often comprised of a set of stories, facts and
memories. They tell why and offer interpretation(s) of a set of stories. Theorists of narrative psychology, such as
James Wertsch, have argued that narratives follow templates of collective stories, which shape shared understandings
and memories of events and outcomes. In the context of this paper, stories and memories are individual accounts
of events and histories which add up to dominant (‘master-narratives’) or alternative narratives about place, each
shaping environmental behaviour. Raul Lejano et al., ‘Environmental action in the Anthropocene: The power of
narrative networks’, Journal of Environmental Policy and Planning 21, no. 5 (2015):1–16, doi.org/10.1080/1523
908X.2015.1113513; see James V. Wertsch, Voices of Collective Remembering (New York: Cambridge University
Press, 2002), doi.org/10.1017/CBO9780511613715; and James V. Wertsch, ‘Collective memory and narrative
templates’, Social Research 75 (2008): 133–56.
10 Raul Lejano et al., The Power of Narrative in Environmental Networks (Cambridge, MA, and London: MIT
Press, 2013), 2.
11 R. P. Bixler, ‘The political ecology of local environmental narratives: Power, knowledge, and mountain Caribou
conservation’, Journal of Political Ecology 20 (2013): 276, doi.org/10.2458/v20i1.21749.
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Until the early twenty-first century, the ‘Great Western Woodlands’ as a distinct
region did not exist and as such it had no story. It could not be found on any map
and was without borders or a name. Even today, its story is still not widely known.
For example, the GWW is missing in Australian Geographic’s 2017 compilation of
the nation’s forests (which includes woodlands, such as the Yellow Box Woodland
of South Australia).12 The GWW is remote from major settlements, but the same
is true for the Nullarbor Plain, the Kimberley and Kakadu, all of which have
well-known stories. The relatively low profile of the GWW can be accounted for
partly by its relatively recent genesis, and partly by the dominant narrative of the
‘goldfields’ concealing the presence of trees in a place where mining and pastoralism
fuelled the dreams of a young settler colony and then state. Historical descriptions
of places within the GWW also follow concentrations of settler activity in a sparsely
populated area. They are therefore geographically fragmented and heavily focused
on the towns, mines and pastoral stations. Paasi proposes that formation of regional
identity begins with mapping of boundaries, but within this region, much of the
settler population was transient and there were few substantial settlements. These sat
isolated within much larger formal land divisions, created for statistical and electoral
purposes, so with the exception of the sharp agricultural boundary to the south-west,
discussed below, regional identity cohered not so much around territorial shape,
but conceptual or symbolic shape—that is, narrative.13 Historical stories of these
places generally form part of a human-centred metanarrative, in which white men
pit themselves and their technology against unruly and uncompromising nature,
building the nation—and national character—in the process. This metanarrative
marginalised the presence, let alone agency, of diverse others in the region.
Since the advent of social history, historians have ‘storied’ settler women and
migrants from beyond the British Isles into the region, conventionally within
a pioneering—and often urban—narrative frame.14 Aboriginal people, too,
increasingly appear within settler historical stories.15 But in the collective memory
12 Shanon Verhagen, ‘Getting to know Australia’s diverse forests’, Australian Geographic, 21 March 2017, www.
australiangeographic.com.au/topics/science-environment/2017/03/australias-diverse-forests, accessed 6 June 2012.
13 For an overview of the process of regional identity formation, see Paasi, ‘The institutionalization of regions’,
122–3.
14 See for example Rica Erickson, The Dempsters (Nedlands: University of Western Australia Press 1978); Norma
King, The Daughters of Midas (Perth: Hesperian Press, 1988); Ian Templeman and Bernadette McDonald, The
Fields: The Kalgoorlie and Coolgardie Goldfields, 1892–1912 (Fremantle: Fremantle Arts Centre Press, 1988); Martin
Webb and Audrey Webb, Golden Destiny: The Centenary History of Kalgoorlie Boulder and the Eastern Goldfields of
Western Australia (Kalgoorlie: City of Kalgoorlie–Boulder, 1993); Vera Whittington, Gold and Typhoid: Two Fevers
(Nedlands: University of Western Australia Press, 1988). Works telling stories beyond the pioneering narrative
include Bill Bunbury, Timber for Gold: Life on the Goldfields Woodlines, 1899–1965 (Fremantle: Fremantle Arts
Centre Press, 1997); Philip Goldswain and William Taylor, An Everyday Transience: The Urban Imaginary of
Goldfields Photographer John Joseph Dwyer (Perth: UWA Publishing, 2010); Sarah Gregson, ‘“It all started on the
mines”? The 1934 Kalgoorlie race riots revisited’, Labour History 80 (2001): 21–40, doi.org/10.2307/27516768.
15 See for example Criena Fitzgerald and National Foundation for Australian Women, Karlkurla Gold: A History
of the Women of Kalgoorlie–Boulder, Australian Women’s Archives Project, December 2012, www.womenaustralia.
info/exhib/wikb/introduction.html, accessed 6 June 2021.
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of a society that relied on masculine and ‘productive’ dominium terrae by mining,
grazing stock or clearing the bush for agriculture, there was room for only timber,
not trees. Woodland counter-narratives are hidden within the archival records, in
oral traditions and embodied in place. Considering them reveals the GWW region
as a complex, dynamic and surprisingly historical living landscape, unsettling the
dominant settler narratives of gold and wheat, and supporting the new story of an
old and complex woodland.
This article presents a historiography of the new and emerging GWW narrative
in the context of the previously dominant narrative. We trace the emergence of
enduring mainstream stories about the GWW region, centred around settler forms
of economic development as the wellspring of progress, and highlighting the role of
particular actors while eliding others. These stories have enduringly constructed the
woodlands as a field for white, masculine endeavour, to be made productive through
hard work (and occasionally good luck) as well as infrastructural gigantism. This
narrative has defined the settler community’s orientation to the region and their
pursuit of both livelihood and profit within it, as well as legitimating social and
environmental exploitation on a grand scale. We then trace some of the developments
enabled by the dominant narrative, before turning to the early twenty-first century,
when a loose coalition of environmentalists, scientists and Indigenous people
began to re-narrate the place as ‘Great Western Woodlands’ in an attempt to give
the former ‘bush beyond the fence’ new meaning through the power of narrative,
and integrate it into a larger connectivity conservation vision for Australia’s southwestern corner. In order to establish it within settler society as a coherent region, the
GWW had to become a named place on a map. This provided a new perspective on
the region and an opportunity to value it as a woodland anew. This new designation
is becoming better known in some contexts, but the older pioneering narrative is
still dominant in others. Like all narratives, the GWW draws attention to some
aspects of the region while eliding others. Its use of ‘Great’ risks invoking the kind of
triumphalism that characterised the older narrative, and its use of ‘woodland’ elides
the diversity of vegetation found within the region. Furthermore, while the GWW
narrative is more accommodating of Aboriginal presence and stories, it remains
a non-Indigenous frame. Still, we argue that in spite of the shortcomings of its
title, the new narrative accommodates diversity and enables multiple—and more
sustainable—ways of seeing and relating to this old land.

Deep time and Dreamtime
The area mapped out as the GWW after the turn of the millennium is vast and
diverse, encompassing large parts of the Country of Indigenous Ngadju, Kalaamaya
and Noongar people; Australia’s largest outback city, Kalgoorlie–Boulder; the towns
of Norseman and Coolgardie; seven different shires; private land (1 per cent);
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pastoral leases (20 per cent); conservation reserves (14 per cent); four national parks
(2 per cent) and more than 300 active mining leases.16 While approximately 60 per
cent of the GWW remained Unallocated Crown Land in 2010, the Federal Court
of Australia confirmed Ngadju exclusive and non-exclusive native title within (and
beyond) large parts of the GWW in 2014 and 2017 (see Figure 1). The Ngadju
Determination covers 40 per cent of the total area of the GWW, reducing
Unallocated Crown Land to less than 20 per cent, while the Esperance Tjaltjraak
non-exclusive title and the WA Mirning People exclusive and non-exclusive title in
the south further reduced that amount to 14 per cent.
The GWW is one of the world’s few large-scale functioning ecosystems, retaining
considerable ecological integrity over a vast area. It is thus a global rarity as well as
an outstanding ecological treasure. Although dominated by woodland, it includes
significant areas of mallee (noting that areas of tall mallee eucalypts also qualify as
woodland) and shrubland zones, as well as some smaller areas of grassland (see Figure
2). Its biodiversity covers 20 per cent of all Australian plant species in an area of less
than 2 per cent of the country,17 and it supports 15 priority ecological communities.18
The spring wildflowers have long impressed and delighted newcomers. In 1896,
for example, the geographer A. J. Vogan, exploring the north-eastern edge of what
would become the GWW, exclaimed: ‘How prolific is this ruddy, ironstained soil
… of wildflowers! White, yellow, and red daisy-like everlasting flowers carpet the
ground. Acacias and baronias make the soft air heavy with sweet odour’. The trees
figured much less prominently in such narratives, being dissolved in what settlers
simply referred to as ‘the bush’ or ‘scrub’. Vogan also waxed lyrical about the rock
formations, giving the name ‘butterfly cliffs’ to a breakaway of the most ‘marvellously
coloured piece of iron-stained, kaolinised, archaen rock’ he had ever seen.19

16 Alexander Watson et al., The Extraordinary Nature of the Great Western Woodlands (Perth: The Wilderness
Society of WA, 2008); Western Australian Department of Environment and Conservation, A Biodiversity and
Cultural Conservation Strategy, 6.
17 Denis Saunders and Stephen Hopper, ‘The woodlands declaration. An open letter to Western Australian
Premier Colin Barnett and Western Australian Environment Minister Donna Faragher’, 20 January 2010, www.
wilderness.org.au/images/resources/Wilderness-Society-REPORT-Science-statement-of-support.pdf.
18 These are ecological communities that are either poorly known, or rare but not clearly and imminently
threatened. Western Australian Department of Biodiversity, Conservation and Attractions, ‘Threatened ecological
communities’, www.dpaw.wa.gov.au/plants-and-animals/threatened-species-and-communities/wa-s-threatenedecological-communities, accessed 6 June 2021.
19 A. J. Vogan, ‘Through Aurumalia’, Coolgardie Pioneer, 3 October 1896, 4.
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Figure 1: Native Title within the GWW as of June 2019.
Source: Centre for Conservation Geography.

Figure 2: Great Western Woodland basic vegetation types.

Source: Created by Amanda Keesing using Simon Judd’s shapefiles derived from J. S. Beard’s
vegetation data.
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The GWW’s environmental qualities have their origins in deep time. The soils and
landforms of the GWW—the bones of the place—are some of the most ancient in
the world, straddling the Yilgarn Craton and other Precambrian complexes. The
granite-gneiss metamorphic terrain of the Yilgarn Craton is around 2.8 billion years
old, while its granite-greenstone terrains are between 2.6 and 3.3 billion years old.
The latter encompass the Southern Cross area and the north-eastern goldfields,
which host Australia’s largest lode gold deposits along the Archaean Norseman–
Wiluna Greenstone Belt. The granite domes characteristic of the southern interior
are likewise of Archaean origin. These features stand out in the otherwise low-relief,
eroded landscapes of the GWW, which have been undisturbed by inundation or
glaciation for around 250 million years. The age and complexity of the region’s
soils, along with climatic changes, led to high levels of speciation, accounting for
the extraordinary biodiversity of the region today.20 The subdued landscape rarely
drains to the sea, so airborne salt over millions of years has accumulated in the
groundwater, soils and chains of salt lakes.
There are alternative stories of how this landscape evolved. While there is no public
record of Ngadju, Kalaamaya or Noongar creation stories for the GWW, the Ngadju
People provided significant evidence relating to Dreaming sites and stories—about
the creation of the landscape and its features by ancestral beings—in the Native
Title determination process that concluded in 2012.21 Dreamtime refers to the
present as much as to the past and is narrated into the living landscape. It is a map of
Country, revealing where to go, camp and find water—and where to avoid. As such,
both Dreamtime and deep time are accessible through the physical landscape, by
those with the requisite knowledge. Deep time is the deep past, but it has a physical
place in the present—and connects the past to the present by narrative. The Ngadju
People move comfortably in the ‘spacetime’ of the dreaming, where the rocks, hills,
waterholes and trees of today’s GWW tell the stories of the past and figure as signposts
on walking trails through Country. The GWW is home to numerous songlines: the
songs and stories of specific places that pass on embodied knowledge of the land
to following generations.22 Songlines connected Aboriginal people from the south
coast to the desert inland.23 They cared for Country while travelling through it;

20 Watson, The Extraordinary Nature, 35.
21 See Graham on behalf of the Ngadju People v State of Western Australia [2012], Federal Court of Australia
1455 (21 December 2012), www8.austlii.edu.au/cgi-bin/viewdoc/au/cases/cth/FCA/2012/1455.html, accessed
6 June 2021.
22 Aunty Carrol Petterson the Dreaming Trail Map by Noel Nannup, 24 April 2018, www.youtube.com/
watch?v=wu427QEBfuc, accessed 1 April 2019; ‘Singing the country to life’ ABC News, 4 July 2016, www.abc.net.
au/news/2016-07-04/naidoc-week-indigenous-songlines/7557654, accessed 6 June 2021.
23 Myles Mitchell, ‘The Esperance Nyungars, at the frontier: An archaeological investigation of mobility,
aggregation and identity in late-holocene Aboriginal society, Western Australia’, (PhD diss., The Australian National
University, 2016), 67.
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walking was simultaneously an economic, environmental, cultural and social act.
In contemporary times, Ngadju elders such as James Schultz from Norseman strive
to connect Dreamtime with another layer of time: the (post-)colonial present.24
Aboriginal people have been living, managing and caring for what is now known
as the GWW for at least 45,000 years.25 The dreaming, oral traditions, extensive
songlines and sacred sites, backed by archaeology and the visible impacts of
Aboriginal land management and burning practices, provide evidence of a longstanding and intimate knowledge of the country and its ecology. The colonial
history of dispossession, murder and displacement is responsible for the loss of some
of that knowledge.26 As in other parts of the country, Aboriginal people within
the woodland were killed, relocated, fenced out or co-opted. Many took work on
stations or white settlements, where they generously provided the newcomers with
knowledge and skills. The histories of Fraser Range, Noondoonia, Nanambinia and
Balladonia stations are thus closely entangled with Ngadju and Noongar labour
and knowledge. Interracial marriages were common, and resulted in strong ties and
shared family trees.27
The main drivers of settler incursions into the woodland, hundreds of kilometres
east of Perth, were pastoral expansion and mining. When the first pastoralists arrived
in the woodland in their search for suitable land, they knew Aboriginal people were
there, but did not see themselves as exploring a modified and managed landscape.
They did not know the country’s story and were unable to read its narrative map, so
heavily depended on Indigenous knowledge for water and guidance. Accompanied
by his Noongar guide in the mid-1860s, Charles Hunt relied on Kaalamaya and
Malapa Ngadju knowledge to find the water sources that would sustain a growing
stream of travellers to the goldfields. In a collective act of erasure of Aboriginal
presence and knowledge, these became known as ‘Hunt’s wells’. Hunt noted that
a group of Kaprun people28 he met near today’s Southern Cross ‘at all times carry fire
sticks before them’.29 Yet he failed to understand the fire management practices of
the woodland people and was not aware that what he described as ‘good patches of
grass’ were actually Aboriginal hunting sites that had been burned to attract grazing

24 Les Schultz, personal communication with Alexandra Vlachos, 20 October 2018.
25 Moya Smith, Aboriginal Sites in Ngadju Country (East Perth: Ngadju Bugarla Mirning Wamu Wamu Aboriginal
Corporation, 1994).
26 Graham v State of Western Australia.
27 Peter Gifford, Black and White and in between: Arthur Dimer and the Nullarbor (Perth: Hesperian Press, 2002);
Erickson, The Dempsters.
28 The Kaprun Kamalaaya are a tribe east of Ngadju territory. Their territory once covered a large area around
Southern Cross in the Yilgarn (north-western GWW). Most Kaprun people were taken away from country and
placed into missions or reserves and Brian Champion is the only remaining fluent speaker of the Kaprun language.
He spent most of his childhood in the Norseman mission and lives in Kalgoorlie today.
29 Charles Edward Dempster and/or Andrew Dempster, ‘Journal of an exploring expedition to the eastward
of Northam’, Inquirer and Commercial News, 11 September 1861, 2.
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animals. The Ngadju burnt selectively and maintained fire-free woodland areas; it is
only since the new narrative of the GWW attracted more Western science that the
great age of unburnt old-growth woodland has become better recognised.30
The 1890s saw the first major gold rushes in the Yilgarn and Kalgoorlie–Coolgardie
area. The prospect of gold lured seekers from across Australia into a place they
experienced as remote and inhospitable. In the early years of the twentieth century,
the GWW became the scene of—and through its timber enabled—constructions
that were some of the largest in the world at the time: the Goldfields Water Supply
Scheme and Rabbit Proof Fence, as well as a railway that provided an economic
and social lifeline to Perth. At this time, the dominant narrative shaping settler
understanding of the region was of an arid and hostile land that could be put to
good use through individual pluck and courage on the one hand, and massive
state‑sponsored infrastructure projects on the other.
Vast numbers of trees were felled, initially fuelling water condensers to sustain
growing human and horse populations: with precious little surface water in
the region, saline groundwater was boiled and condensed for consumption.
The woodland was also increasingly consumed for mining infrastructure and to
heat the boilers of steam-powered machinery. Although the bush initially seemed
endless, timber supplies around Kalgoorlie were running out by the turn of the
century. An experienced mine manager estimated the firewood consumption of
the Kalgoorlie mines at 47,000 tonnes per month in 1902. In the same year, the
Legislative Assembly debated the construction of a 64 km railway to tap timber
reserves to the south.31 Before the outbreak of the First World War, the goldfields
were served by a vast railway and tram network constructed to enable teams of
labourers—many of whom were recent migrants from southern Europe—to extract
timber for gold mines.32 The extensive deforestation doubtless increased the heat
and dust experienced by settlers in Kalgoorlie and its surrounds, reinforcing the
dominant image of the region as an arid wilderness.33

30 C. R. Gosper et al., ‘Multi-century periods since fire in an intact woodland landscape favour bird species
declining in an adjacent agricultural region’, Biological Conservation 230 (2019): 82–90, doi.org/10.1016/
j.biocon.2018.12.011.
31 Cited in Geoffrey Bolton, Spoils and Spoilers: Australians Make Their Environment 1788–1980 (Sydney:
George Allen & Unwin, 1981), 45.
32 The story of the woodlines and their workers is told in Bunbury, Timber for Gold.
33 Andrea Gaynor and Jane Davis, ‘People, place and the pipeline: Visions and impacts of the goldfields water
supply scheme, 1896–1906’, in Water: Histories, Cultures, Ecologies, ed. Marnie Leybourne and Andrea Gaynor
(Perth: University of Western Australia Press, 2006), 15–26.
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Figure 3: This image, from the head of the Kurrawang woodline, reveals the
scale of timber extraction. Eastern Goldfields Historical Society GMWA 74, n.d.
Source: Reproduced with permission from the Eastern Goldfields Historical Society Inc.

Figure 4: Historical wood-carting tramlines in the GWW area.
Source: Amanda Keesing, Gondwana Link Ltd.

135

International Review of Environmental History • Volume 7, Issue 2, 2021

In 1903, water from the hills near Perth first reached Kalgoorlie via the 540 km
Goldfields Water Supply Scheme. The eight pumping stations along the pipeline
were all powered by wood. The pipeline enabled the settler population and its
industries to grow in the region with minimal adaptation to local environmental
conditions. Water poured through the subterranean network, servicing the city of
Kalgoorlie–Boulder along with settlements and agricultural areas along the length
of the pipeline. These artificial oases dwarfed the carefully tended water sources on
which Aboriginal people had relied for millennia, sustaining an entirely different
relation to the region and enabling expansion of the settler population without
significant cultural adaptation. Premier Sir John Forrest felt that he had achieved
a double victory, praising the engineers at the opening ceremony: ‘Not only had
they obtained the victory over the opponents of the scheme, but they had won a
greater fight and a greater battle—they had conquered the great forces of Nature’.34
The historical human–nature relations and interactions in the goldfields were
shaped by stories about the place and its economic potential; in turn stories from
these settler uses shaped and reinforced wider perceptions of the place, producing
particular visions and politics. Without the trees, the viability of settlement and
large-scale mining in the region would have been considerably slower and more
difficult to achieve, but within pastoral and goldfields stories the woodland figured
largely as timber. The story of the water scheme also demonstrates the youth and
hubris of a settler society in an unfamiliar place, and reveals the challenges of creating
‘home’ in what seemed a remote and forbidding place. Decisions on how to deal
with nature were made in favour of economic growth and nation-building, but
also with the underlying ambition of aligning an alien Australian landscape to the
cultural practices of a northern-hemisphere ‘home’.35 But despite the massive efforts
to exploit and conquer the bush, the GWW as a functioning, large-scale ecosystem
remains relatively intact and healthy. The trees that once shielded Kalgoorlie from
dust storms have grown back.36 The woodlands have shown a remarkable resilience
to human impact and now stand as a reminder of the native vegetation prior to the
nineteenth-century rupture, and what has been lost through land clearing in
the adjacent Wheatbelt during the twentieth century.37

34 Western Australian Museum, ‘Building a pipeline’, c.2017, museum.wa.gov.au/explore/wa-goldfields/waterarid-land/building-pipeline, accessed 6 June 2021.
35 Gaynor and Davis, ‘People, place and the pipeline’.
36 Dust Abatement Technical Sub-Committee, Dust Abatement in the Goldfields of Western Australia: Progress
Report for 1973–1981 and Situation Review for the Goldfields Dust Abatement Committee (Perth: Western Australian
Department of Conservation and Environment, 1981).
37 Gosper et al., ‘Multi-century periods since fire’.
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From woodland to farmland
Where the northern and eastern parts of what is now the GWW became ‘storied’ as
pastoral and mining country, the southern and western parts have been apprehended
in relation to an agricultural story. And indeed, agriculture and its infrastructure
have come to physically define the GWW on its southern and western boundaries.
Where the water pipeline facilitated mining and associated settlement within the
woodland, another piece of gigantic infrastructure sought to protect agriculture
beyond the woodland, and in the process came to define it.
When the British settler Thomas Austin released 24 rabbits for hunting purposes
near Melbourne in 1859, they soon spread, eating out native grassland and impacting
both native ecosystems and the wool economy. As the rabbits moved westward,
the Western Australian Government responded by building a physical barrier on
a massive scale, in a misguided attempt to create a rabbit-free zone in the south-west,
where the dream of a vast expanse of wheat farms could flourish. In the nineteenth
century, farming had expanded from the early centres of settlement in Western
Australia—including the beginnings of what would become the state’s ‘Wheatbelt’—
and the vision of a bold yeomanry on the land would be jeopardised by the arrival
of rabbits. In 1901 the government commissioned Alfred Canning to survey a fence
line; he departed Perth with Hubert Trotman, ‘Hassan from Afghanistan’ and eight
camels. Fences were initially built in three stages between 1901 and 1907; ‘Fence
No. 1’ today marks part of the divide between the wheat-growing country and the
southern GWW—a sharp, artificial border that is visible from space. The ‘Rabbit
Proof Fence’ did not keep the rabbits out, but was maintained as a barrier to exclude
wildlife such as emus from the farming areas, and was thus re-labelled the ‘VerminProof Fence’ or ‘State Barrier Fence’.38 Today it is responsible for regularly killing
tens of thousands of migrating emus searching for food and water, and there are
concerns at its more general role in disrupting ecological connectivity.39
Within the imagined agricultural zone, the land was valued, surveyed and made
available for development as farms. In what is today the Western Australian
Wheatbelt, only 7 per cent of the vegetation present prior to colonisation remains.40
The woodland has had a number of narrow escapes from being converted to yet
more farmland. Farms were punched into the western and southern sides of what
38 Alexandra Vlachos, ‘Fortress farming in Western Australia? The problematic history of separating native
wildlife from agricultural land through the State Barrier Fence’, Global Environment 13, no.12 (2020): 368–403,
doi.org/10.3197/ge.2020.130206.
39 Keith Bradby et al., ‘Ecological connectivity or barrier fence? Critical choices on the agricultural margins of
Western Australia’, Ecological Management & Restoration 15, no. 3 (2014): 180–90, doi.org/10.1111/emr.12130.
40 Tony Hughes-d’Aeth, Like Nothing on this Earth: A Literary History of the Wheatbelt (Crawley: UWA
Publishing, 2017), 2, based on Environmental Protection of Native Vegetation in Western Australia: Clearing of
Native Vegetation, with Particular Reference to the Agricultural Area: Position Statement No. 2 (Perth: Environmental
Protection Authority, 1990).
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is now the GWW from the early twentieth century, but the soils and climate were
not as favourable as the areas closer to Perth. Indeed, in 1917 there was even a Royal
Commission into the likely success of farming in the mallee country in the southern
part of the woodland, with doubts arising due to the distance from markets, and
salt in the soils. 41 Another attempt to extend the Wheatbelt, this time using British
migrants, faltered and collapsed in the 1930s, largely due to its tenuous economic
viability.42 In the 1960s, when huge swathes of public land with mainly light sandy
soils were being alienated for private agricultural use, parts of the southern GWW
were surveyed into farm blocks; the Western Australian Department of Agriculture
also established trial plots within the central western GWW at Forrestania and the
Ninety Mile Tank.
A severe drought and the introduction of a wheat quota in 1969 forced a hiatus
in further release of crown land for agriculture. This provided an opportunity for
a different story about the woodland to take hold in a receptive context. Libby Robin
has argued that the period between 1968 and 1973 marked a fundamental change
in Australian self-perception. In the eastern states of Australia, these were the early
days of popular environmental awareness.43 In Western Australia, too, there was
greater agitation for conservation, though it struggled to make headway alongside
a strong and enduring developmentalism.44 Despite having access to the relevant
scientific knowledge on salinity and soil erosion risks in the region, Sir Charles
Court’s coalition government developed a program of further agricultural expansion
from 1979, which aimed to turn an additional 2,990,000 ha of habitat over to
agriculture.45 More than half of the proposed farmland lay within the borders of the
GWW. Initially there was little concern expressed over the proposal: key documents
were not made public until leaked; many in the farming community wanted more
land; and scientists were fearful of repercussions if they spoke out.

41 Western Australia, ‘Report of the Royal Commission on the Mallee Belt and Esperance Lands’, Votes and
Proceedings of the Parliament of Western Australia, 1917, paper no. 5, Appendix no. 9.
42 Richard Broome et al., Mallee Country: Land, People, History (Melbourne: Monash University Publishing,
2020), 163.
43 Libby Robin, Defending the Little Desert: The Rise of Ecological Consciousness in Australia (Melbourne: Melbourne
University Press, 1998), 134.
44 Lenore Layman, ‘Development ideology in Western Australia, 1933–1965’, Historical Studies 20, no. 79
(1982): 234–60, doi.org/10.1080/10314618208595682; Quentin Beresford, ‘Developmentalism and its
environmental legacy: The Western Australia wheatbelt, 1900–1990s’, Australian Journal of Politics and History 47,
no. 3 (2001): 403–14, doi.org/10.1111/1467-8497.00236; but see also, for example, Keith Bradby, A Park in
Perspective: A Report on the Past, Present and Future of Fitzgerald River National Park (Ravensthorpe: Fitzgerald
River National Park Association, 1989); Andrea Gaynor, ‘State, scientists and citizens: Conserving Lake Magenta
and Dragon Rocks, Western Australia’, Historical Records of Australian Science 25, no. 2 (2014): 202–16, doi.org/
10.1071/HR14015.
45 Land Release Policy Review Committee, Rural Land Release Policy in Western Australia, November 1979 (Perth:
Premier’s Department, 1981), 1.
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A small public campaign against the program commenced in 1980 and grew rapidly,
at least partly through the efforts of a group of seven concerned citizens, who styled
themselves the Land Release Study Group.46 Much of the public concern centred
on the agricultural suitability of areas in the GWW. One reader of the Countryman
wrote of the policy: ‘What shocked me was the bland acceptance of the inevitability
of compounding our mistakes of the past 100 years by allowing the same farm
clearing methods to go forward into the future’.47 The Labor government elected
in 1983 established a moratorium on releases while further investigations were
conducted, both into agricultural suitability and the presence of rare species in
areas subject to allocation proposals. While the new government did not completely
abandon the vision of turning more bush into agricultural land, the immediate
threat to the woodlands was gone and the small group of conservationists refocused
on other priorities.

New connections
Where the old stories from the region had connected it to markets—for gold, wool
and wheat—new stories emphasised different forms of connectivity. In 1989, an
international conference in Western Australia on ‘The role of corridors’ brought
together some key thinking on the importance of island biogeographical principles
and the need for ecological connectivity.48 Application of island biogeographical
principles by Western Australian Museum researchers in the early 1980s had already
painted a bleak future for the small unconnected nature reserves dotted through
the Western Australian Wheatbelt.49 At the 1989 conference the need and potential
for ecological connectivity at all scales was emphasised. Keith Bradby, who had
been a key member of the Land Release Study Group, described the potential for
community-based conservation work already under way to greatly increase ecological
permeability and connectivity between the wet forests and the more arid interior of

46 Australian Conservation Foundation, Diversity or Dust: A Review of the Impact of Agricultural Land Clearance
Programmes in South West Australia (Melbourne: Australian Conservation Foundation, 1984).
47 M. Rogers of Wongan Hills, ‘Farm clearing errors go on’ [letter to the editor], Countryman, 13 November 1980.
48 D. A. Saunders and R. J. Hobbs, Nature Conservation 2: The Role of Corridors (Chipping Norton, NSW:
Surrey Beaty & Sons, 1991). The term ‘landscape connectivity’ describes the ways and degree of species and genetic
movement among resource patches within a given landscape as well as the human perception of connectedness of
patterns of vegetation cover within a landscape. While large-scale connectivity conservation has been discussed
since the 1970s, it remained a controversial approach within the scientific conservation biology community until
the early twenty-first century, when significant contributions were made to the field.
49 D. J. Kitchener et al., ‘The conservation value for mammals of reserves in the Western Australian wheatbelt’,
Biological Conservation 18 (1980): 179–207, doi.org/10.1016/0006-3207(80)90033-6; D. J. Kitchener et al.,
‘Birds in Western Australian wheatbelt reserves—implications for conservation’, Biological Conservation 22 (1982):
127–63, doi.org/10.1016/0006-3207(82)90010-6; D. J. Kitchener et al., ‘Lizard assemblage and reserve size and
structure in the Western Australian wheatbelt—some implications for conservation’, Biological Conservation 17
(1980): 25–62, doi.org/10.1016/0006-3207(80)90024-5.
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Australia.50 Informal discussions on these concepts and their potential application in
Western Australia continued for over a decade, until the idea of co-ordinating and
facilitating the work of conservation groups to achieve greater ecological (and social)
connectivity consolidated at the turn of the millennia. Funds from an anonymous
American donor, sourced through the Nature Conservancy, together with matching
funds from The Wilderness Society (TWS) and Greening Australia enabled
establishment of the Gondwana Link program in 2002. The Friends of Fitzgerald
River National Park, the Fitzgerald Biosphere Group, the Malleefowl Preservation
Group and the Australian Bush Heritage Fund also joined the initiative. Bradby
became its co-ordinator and within the first year the same American donor financed
a ‘Spark Fund’ to support initial on-ground operations by the groups involved. This
was a period of increasing ambition amongst Australian NGOs, typified by TWS’s
‘Wild Country’ program, which brought together eminent scientists to formulate
a national approach to restoring key ecological functions.51 It was the right time to
turn big thinking and bold visions into action.
From its inception, Gondwana Link projected the vision of a link all the way from
the wet forests of the far south-west through the goldfields woodlands to the red
heart of Australia. The link did not end at connecting places; it also proclaimed the
importance of connecting people and their stories. But the goldfields woodlands
were little known and inconspicuous in spite of their vastness: first steps therefore
included the mapping, naming and promoting of the ‘bush beyond the fence’.
In 2006, the TWS scientist Simon Judd, who functioned as the Science Council
co‑ordinator for Gondwana Link from 2003, drew the boundaries on a map, defining
what was later labelled the ‘Great Western Woodlands’. Using the agricultural
clearing line along the State Barrier Fence, the Coolgardie bioregion, and the MulgaEucalypt line52 that marks the division between the Mediterranean climate of the
south-west and the arid zone of the north-east, Judd connected a myriad of scientific
data to give an old living place a new identity and visibility to people outside the
region.53 While both the Mulga-Eucalypt line and the State Barrier Fence more or
less follow a historical rainfall line, the act of mapping is never innocent or ‘natural’:
maps represent more than space and ‘allow territories to be imagined in particular
ways and facilitate acceptance of that vision’.54 The aim was to push the woodlands

50 Keith Bradby, ‘Data is never enough—the local approach to landcare’, in The Role of Corridors, ed. Dennis
Saunders and Richard Hobbs (Chipping Norton, NSW: Surrey Beatty and Sons, 1991), 377–85.
51 The Wilderness Society, Wild Country: A New Vision for Nature (Canberra: The Wilderness Society, 2005).
52 The botanist Ferdinand von Mueller had first introduced the Mulga Line in 1883. Geographers and fellow
botanists, including F. I. Woodward, Ludwig Diels, E. de C. Clarke, Charles Gardner, N. T. Burbidge and J. S.
Beard, have further refined and mapped the Mulga-Eucalypt line.
53 Simon Judd, personal communication with the authors, November 2018.
54 Graeme Wynn, ‘Science in action’, foreword to Stéphane Castonguay, The Government of Natural Resources:
Science, Territory, and State Power in Quebec, 1867–1939, translated by Käthe Roth (Vancouver: UBC Press, 2020),
xix.
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into the minds of settler Australians, who seemed largely unaware of its existence,
and to highlight both its size and integrity. Once captured on a Cartesian map,
the bush was in need of a better name. Because it lacked a single Aboriginal name,
priority was given to a name the majority of Australian society could relate to, and
the ‘Great Western Woodlands’ emerged over other suggestions.
Scholars in the fields of geopolitics and human geography remind us that power,
control and Foucault’s dispositif all play into the act of place-naming.55 Despite
Gondwana Link’s collaboration with, and its commitment to, the Ngadju People,
the conservationists created once again a colonial name in English, with the
imperial word ‘Great’ and the geopolitical word ‘Western’. The notion of ‘Great’
bears similarities with a series of other ‘Great’ Australian places (‘Great Otway Park’,
‘Greater Alpine National Parks’, ‘Greater Wellington National Park’, the ‘Great
Dividing Range’ and so on), and the word ‘Western’, intended or not, is more than a
reference to a cardinal direction. By choosing the name ‘Great Western Woodlands’,
a chance was lost to accommodate and foreground Indigenous knowledge of the
area,56 or to narrate that knowledge and tradition into the new name of the place.
Yet the Ngadju People who hold Native Title over much of the south-eastern GWW
recognise the term’s utility, and use it in public descriptions of their Country.57
Judd worked with Alexander Watson and others from TWS to target a broader
public audience and raise awareness of this remote and low-profile piece of bush
with the publication The Extraordinary Nature of the Great Western Woodlands.58
Lavishly illustrated with appealing photographs of GWW plants, animals,
landscapes and people alongside lively thematic text contributed by expert authors,
the booklet ‘storied’ the GWW for a government and wider audience. Together with
a carefully planned communication and lobbying effort led by TWS, it led directly
to a government commitment of A$3.8 million for protection and management of
the GWW.59 The government planner Ian Herford recalls that he relied on Watson’s

55 For example, Frédéric Giraut and Myriam Houssay-Holzschuch, ‘Place naming as dispositif: Toward
a theoretical framework’, Geopolitics, 21, no. 1 (2016): 1–21, doi.org/10.1080/14650045.2015.1134493. In 1977,
Yi-Fu Tuan argued that a place differs from space by the human invest of naming and meaning: Y.-F. Tuan, Space
and Place: The Perspective of Experience (Minneapolis: University of Minnesota Press, 1977).
56 In a South American example, Sébastien Boillat, Elvira Serrano, Stephan Rist and Fikret Berkes show how
indigenous and Western place-naming dramatically differs, and how Indigenous place names can identify natural
dangers, spirits or game as well as carrying worldviews, knowledge, spirituality and dynamic human-nature relations.
They also point to the fact that indigenous peoples, in this example the comunarios, consider places as living beings
and thus the option that places may pre-exist human knowledge: Sébastien Boillat et al., ‘The importance of place
names in the search for ecosystem-like concepts in indigenous societies: An example from the Bolivian Andes’,
Environmental Management 51 (2013): 663–78, doi.org/10.1007/s00267-012-9969-4.
57 See for example Ngadju Conservation, ‘Ngadju Rangers’, Norseman, 2021, ngadjuconservation.org/rangers;
‘About us’, Ngadju Conservation, Norseman, 2021, ngadjuconservation.org/about-us, accessed 6 June 2021.
58 Watson, The Extraordinary Nature.
59 ‘Minister releases vision for Great Western Woodlands’, Government of Western Australia Media Statements,
3 November 2010, www.mediastatements.wa.gov.au/Pages/Barnett/2010/11/Minister-releases-vision-for-the-GreatWestern-Woodlands.aspx, accessed 6 June 2021.
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work when he was compiling A Biodiversity and Cultural Conservation Strategy for the
Great Western Woodlands in 2010 as part of that commitment.60 Herford remembers
the difficult years of planning and bringing stakeholders with very different views
and interests together. But what made the case of the GWW unique, in his long
experience, was the nature of its establishment: ‘The whole birth of it was really
quite interesting … [it was the] only case of its kind, that I ever worked with,
basically, where a bunch of intelligent … people brought into being something
which previously didn’t exist’.61 Gondwana Link appointed Peter Price GWW
project manager in 2010.
The philosopher Richard Day argues that disappointment with official institutions
and their inaction is the main driver for new social networks to appear and existing
ones to expand.62 A network of local actors, conservation groups and Indigenous
people became the leading force for establishing, promoting and managing the
GWW, but it was a rough path and a range of different views, challenges and
questions arose along the way. For one, the government’s commitment included the
A$3.8 million, but no tenure change, which was, according to most conservation
groups, crucial to the better management and protection of the GWW. There were
also competing stories about the nature of conservation and how it could best be
achieved; these had to be reconciled for collective action to proceed. For example,
views on the impact of mining and mining infrastructure, as well as the best use
of mining offsets and bonds, were formed counter to the dominant narrative that
mining and conservation interests were irreconcilable. All stakeholders agreed on
fire management as a major problem, but strategies for preventing wildfires diverged
and were hotly discussed. Not all stakeholders accepted the stronger involvement
of Aboriginal groups or the changes needed to recognise and respect existing and
potential Native Title interests. Finally, Gondwana Link’s focus remained on the big
picture and a conservation story—that the country needs caring people—at once
new and very old. Its large-scale, multi-use conservation approach fitted neither the
more rigid demands of some of the larger conservation groups nor the minimalist
‘priority thinking’ with regard to biodiversity (priority ecological communities and
species, for example) of some scientists and government officials.
Dissatisfaction with the constrained government planning process, the expenditure
of considerable funds on destructive fire management practices, and the focus on rare
species and the formal conservation estate, rather than the needs of the larger GWW,
grew after release of the formal government strategy. In 2011 a planning review

60 Western Australian Department of Environment and Conservation, A Biodiversity and Cultural Conservation
Strategy for the Great Western Woodlands (Perth: The Department, 2010).
61 Personal conversation with Alexandra Vlachos, November 2018.
62 Richard Day, ‘Ethics, affinity and the coming communities’, Philosophy and Social Criticism 27, 1 (2001):
21–38, doi.org/10.1177/019145370102700102, and Lejano et al., The Power of Narrative in Environmental
Networks, 4.
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was conducted. Funded by a mining company and organised by the conservation
interests, it involved a wide range of private sector stakeholders. This process led
to a more discrete series of local Conservation Action Plans being developed, in
conjunction with implementation programs, underpinned by a recognition that
the larger GWW is in fact made up of a number of smaller areas where effective
social and management networks function.63 Foremost amongst these were areas
where local government was keen to have greater involvement, as well as traditional
owners. Gondwana Link had become more organisationally involved, and the Pew
Charitable Trusts were also becoming more involved in supporting GWW work.
Building on the bonds established with the Schultz family, Les Schultz and Peter
Price, Ngadju people based in Norseman, became the leading actors in establishing
the Ngadju Ranger Program in 2013. This commenced shortly before the longrunning Ngadju Native Title claim was recognised by the Federal Court, with
Exclusive Native Title granted in 2014 (and extended over a wider area in 2017).
Gondwana Link maintained strong bonds with a variety of stakeholders, including
some active in the mining industry, and drew in additional support. The Nature
Conservancy worked with Gondwana Link to secure funding from the Thomas
Foundation for BirdLife Australia to commence detailed studies of bird populations
and movement across the GWW.64
By this stage a number of other scientists were conducting research in the area,65
and specific conservation issues were being debated at state level. Foremost
amongst these was the long-standing debate over the mining of banded ironstone
formations—low, rugged ranges, mainly in the northern sections of the GWW. One
major success, involving groups such as the Wildflower Society, TWS and BirdLife
Western Australia, saw protection from mining of the Helena and Aurora Range
(Bungalbin, north-western GWW), achieving a milestone when the McGowan
Labor Government vowed in December 2017 to give the ranges the highest available
level of conservation protection.66 Another major threat to the area, the southern
Shire of Esperance’s 2014 proposal to have some 500,000 ha of GWW land cleared
for agriculture, had a short lifespan once the plans became public.

63 Ironbark Environmental, Towards a Land Use Plan for the Great Western Woodlands, Stage One: Scoping Study,
Main Report and Summary Document, A Report to the Woodlands Initiative (Albany: Ironbark Environmental, 2011).
64 K. Bradby, J. O’Connor and J. Fitzsimons, ‘The Great Western Woodlands: An introduction to the last, vast
temperate woodland on Earth’, Wingspan 21, no. 1 (2011): 16–17, 19.
65 Prominent among others stands CSIRO scientist Suzanne Prober, who has widely published on the GWW,
including on Aboriginal fire management in collaboration with Ngadju elders: S. N. Prober et al., ‘Ngadju kala:
Australian Aboriginal fire knowledge in the Great Western Woodlands’, Austral Ecology, 41 (2016): 716–32, doi.
org/10.1111/aec.12377. Prober also leads the Great Western Woodlands SuperSite, a long-term ecological research
site of the Terrestrial Ecosystems Research Network (TERN): supersites.tern.org.au/supersites/gwwl, accessed
6 June 2021.
66 ‘State Government preserves unique Helena–Aurora Range’, Western Australian Government media
statement, 21 December 2017, www.mediastatements.wa.gov.au/Pages/McGowan/2017/12/State-Governmentpreserves-unique-Helena-Aurora-Range.aspx, accessed 6 June 2021.
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The new narrative about the woodland began to take root and the ‘GWW’ designation
is now widely used in the scientific community, the media and tourist brochures.
Mapping and naming were instrumental in challenging established thinking and
shifting public attitudes. Another fundamental shift was the idea of connectivity,
giving the GWW a larger meaning in the context of biodiversity conservation in
south-western Australia. A decade is a short time in which to establish a new label,
and while not everyone is equally happy with the designation, it stimulated new
ideas and increased awareness of the area and its many values. Moreover, by 2019,
key actors such as Price were increasingly emphasising the need for the woodlands
to become more strongly recognised and branded as Aboriginal land.67

Conclusion
The deeply artificial landscape of the Wheatbelt and the prospect of opening up
more land for marginal agriculture in what is one of the world’s most important
biodiversity hotspots brought the woodlands to environmentalist attention and
stimulated the process by which an identity was assigned to the ‘bush beyond
the fence’. In a broader historical context, what had to be achieved was a settler
society recognising value in places beyond the old resource-oriented frameworks.
Commitment to place and ‘storying’ its ecological and social diversity had a gamechanging impact in successfully relabelling the area as ‘GWW’. Gondwana Link and
key collaborators actively included the traditional owners and were mindful of local
actors, including those involved in the mining industry. Seeking broad collaborations
with national and international environmental groups and maintaining ties to
dedicated scientists and sympathetic government actors required Gondwana Link
to maintain a complex narrative network, in contrast to a simpler one that is built
on binaries such as nature v. culture or wilderness v. resource extraction.
Promoting and managing the GWW is an ongoing process and currently relies
on a broad network of allies, international funding and a group of key local actors
devoted to the country. Bradby insists: ‘I fervently believe that the “glue” which
holds together large-scale landscape management is the country and the people who
care deeply for that country.’68 New stories about local places can help to generate
perspectives more congruent with ecological resilience than can older, resourceoriented narratives. It is not easy to deliberately develop and release a new story
about a place; even in a favourable context, considerable work may be required for
the story to propagate, and older stories will often endure. But the example of the
Great Western Woodlands demonstrates that narrative shift, along with other forms
of environmental action, can produce material change.
67
68
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Too much water: How salinisation
transformed Australia’s ‘food bowl’,
1945–2017
DANIEL ROTHENBURG
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Abstract
Australia’s ‘food bowl’, its largest irrigation region—the Goulburn–Murray Irrigation
District (GMID) in Northern Victoria, in the south-east of the Murray–Darling
Basin—was transformed dramatically between 1945 and 1994. The reason
was salinisation, a result of ‘too much water’. Unsustainable irrigation practices
caused what in 1987 was called ‘Australia’s greatest environmental threat’.
While the environmental degradation brought about by salinisation caused
a variety of social conflicts between rural communities about access to water
and ‘rights’ to pollute rivers, and undermined many farmers’ productive base,
its story is also one of hope and self-organisation. Concerned people in
Kerang and Shepparton founded research farms and action committees that
collaborated with government departments to develop ways of farming in
a saline environment and encourage environmental awareness. After the Victorian
government launched a long-term strategy in 1988, this brought about some
success. However, the decisive event was the ‘Millennium Drought’, from 1996
to 2010, which drastically reduced the water table levels and brought the GMID
a reprieve from salinisation.
Therefore, while this story is instructive to study environment–society interactions
during a time of degradation, it also vividly shows how the natural world shapes
the conditions under which humans act, even in a highly modified, anthropogenic
environment.

Keywords: salinity, water, irrigation, Murray–Darling Basin, Victoria, Australia
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Map 1: The Goulburn–Murray Irrigation District in the Murray–Darling Basin.

Source: Licensed from the Murray–Darling Basin Authority under a Creative Commons Attribution 4.0
International Licence.
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The transformative drive of salinisation
News about Australia’s Murray–Darling Basin (MDB) is usually worrying. In 2019
a South Australian Royal Commission report was unequivocal about the peril
the region is in: ‘[T]he Basin is in danger of being run down … The threat of
its degradation being irreversible is greater than ever. Climate change, alone, has
that clear potential. Our exploitation of its water resources magnifies that threat’.1
Consequently, the conflicts about the future of the basin have been intense, recently
prompting the Australian Guardian to call them ‘Water Wars’. Competing interests
from states, rural communities, farmers, native title holders, the environment and
coastal metropolises repeatedly clash over the question of how to manage the MDB
in a future that, in all likelihood, will be marked by diminishing water resources and
widespread degradation.2 Against this backdrop, the future of its rural communities
is set on change.3 In the past century, a different issue was transforming the basin’s
communities—salinisation of soils and water, dubbed ‘Victoria’s and arguably
Australia’s greatest environmental threat’ by the Victorian Government in 1987.4
Paradoxically, the problem then was too much water. The MDB is a naturally saline
environment with very little capacity to purge itself of salt and sediments. Water,
applied in excessive quantities, released salt already in the soil or brought new salt
onto the land. This, in significant concentrations, poisoned plants and reduced
agricultural production. At its worst, it rendered farmland useless for production,
leaving a barren land covered with a salt crust. Salinisation caused loss of habitat for
animals and plants in streams, wetlands and lakes. The problem was partly caused
by land clearing and the replacement of native perennial vegetation with introduced
annual crops. However, it was predominantly linked to excessive water use by
irrigators, which led to rising water tables.5 Its history is an instructive case about
environment–society interactions during a time of environmental degradation.
It also shows that, even in a highly modified, anthropogenic environment, the
natural world shapes the conditions under which humans act. This can be vividly
studied by example of the Goulburn–Murray Irrigation District (GMID), which is
regarded as Australia’s ‘food bowl’: the country’s largest irrigation district. It supports
a wide range of agricultural commodities such as dairy, cropping, horticulture, beef

1 B. Walker, Murray–Darling Basin Royal Commission Report (Adelaide: Government of South Australia, 2019), 35.
2
A. Davies, ‘Water wars: Will politics destroy the Murray–Darling Basin plan—and the river System itself?’,
The Guardian (Australia), 13 December 2019.
3 Murray–Darling Basin Authority, Guide to the Proposed Basin Plan. Appendix C: Goulburn–Murray Community
Profile (Canberra: Murray–Darling Basin Authority, 2010), 780–1, 805–6; Murray–Darling Basin Authority, Basin
Plan Evaluation 2017 (Canberra: Murray–Darling Basin Authority, Murray–Darling Basin Authority, 2017), 21.
4
Government of Victoria, Salt Action: Joint Action. Victoria’s Strategy for Managing Land and Water Salinity
(Melbourne: Government of Victoria, 1987), 5.
5
P. Crabb, Murray–Darling Basin Resources (Canberra: Murray Darling Basin Commission, 1997), 150;
D. Connell, Water Politics in the Murray–Darling Basin (Leichhardt: Federation Press, 2017), 18; A. Young,
Environmental Change in Australia since 1788, second edition (Melbourne: Oxford University Press, 2004), 46–54.
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and sheep.6 The district sits in the south-west of the MDB, on Victoria’s northern
fringe. Its major towns are Shepparton, Swan Hill and Echuca, but there are
important smaller ones, notably Kerang, Cohuna and Pyramid Hill. In 2010 it
had a population of about 134,000 people and around 12,600 farm businesses.7
The GMID was formed in 1959 by the amalgamation of 20 irrigation districts,
some of which had been established as far back as 1886.8 Historically, it has been
divided into the Kerang region in the west and the Shepparton region in the east.
Both regions share similarities, as the whole area is prone to salinisation due to its
geological nature. Its underlying sediments contain saline deposits from ancestral
rivers and, partly, an ancient sea. Salts are liberated through the decomposition of
bedrock in the headwaters of the streams. However, there are important differences.
For Shepparton, salinity was not a major problem until the early 1970s because,
generally, its groundwater is not saline. By contrast, the Kerang region was renowned
as ‘the home of salinity’, having experienced salinisation as early as the 1890s due to
its highly saline soils.9 What linked the regions together was the Murray River, which
still is a lifeline to both communities. They shared many of the same experiences
with salinisation but, given their different environmental conditions, their stories
also markedly differed. Anthropogenic salinisation has a long history, its first
occurrence in Victoria having been reported as early as 1853.10 From then, its severity
steadily increased. After 1945 it escalated, gradually turning it from an obscure
matter into a high-profile environmental issue. This ongoing catastrophe caused
intensive conflicts between the communities of the GMID about natural resources
and pollution. It led to widespread anxiety about the future in rural communities.
Many streams and wetlands became hypersaline or were turned into evaporation
basins for drainage water. The social fabric of smaller towns disintegrated. However,
the district’s communities, in collaboration with government agencies, organised
themselves into research farms and action committees. They developed ways of
farming in a saline environment, put pressure on policy makers and encouraged
environmental awareness. After decades of degradation, the Victorian Government
took over these efforts with a long-term strategy in 1988. Its initial successes,
however, have been eclipsed by the impact of the ‘Millennium Drought’, from 1996
to mid-2010, which drastically reduced salinisation problems. Therefore, the history
of salinisation is a look back at an environmental hazard that has lost its immediate
6
Murray–Darling Basin Authority, Guide, 779; Goulburn–Broken Catchment Management Authority,
Regional Irrigated Land and Water Use Mapping in the Goulburn–Murray Irrigation District. Executive Summary
(Shepparton: State of Victoria, Murray–Darling Basin Authority, 2017), 1.
7
Murray–Darling Basin Authority, Guide, 779, 802.
8
A. G. Robertson, ‘Report on Goulburn Murray Irrigation District Inquiry’ [unpublished] (1977), 6.
9 G. O. Jones, ‘We’ve done something about salt’, Northern Times (Kerang), 1 March 1988; Gutteridge, Haskins
& Davey Ltd, Murray Valley Salinity Investigation, vol. 1: The Report (Canberra: River Murray Commission, 1970),
226–9, 273–5; Gutteridge, Haskins & Davey Ltd, Murray Valley Salinity Investigation: A Summary (Canberra: River
Murray Commission, 1970), 4–8.
10 P. Russ, The Salt Traders: A History of Salinity in Victoria (East Melbourne: Department of the Premier and
Cabinet, State of Victoria, 1995), 31–2.
148

Too much water

urgency. However, it provides an instructive case of the transformations induced in
the MDB’s rural communities by environmental degradation. Given the uncertain
future of the basin, environmental history proves to be informative for what could
be ahead.

Map 2: The Goulburn–Murray Irrigation District in 1967.

Source: State Rivers and Water Supply Collection, State Library of Victoria.

1. Too much water: The dialectic of
environmental security
The hydrology of the MDB has been modified for thousands of years. For example,
Aboriginal peoples on the Victorian Northern Plains, the Barapa Barapa, the Wemba
Wemba, Dja Dja Wurrung, Ngurai-illamwurrung and the Yorta Yorta, built granite
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wells and channels to redirect flood waters through weirs made of stakes to catch
fish.11 However, its ‘developed’ character of today is chiefly a product of the twentieth
century. The basin, as the 2019 Royal Commission put it, is in a ‘highly engineered
state of affairs’ in which its rivers have ‘ineradicable artificial qualities’ that make it
virtually impossible to return to a ‘pre-development’ state.12 This is especially true
for the Murray. According to Emily O’Gorman, it has been transformed into a
‘regulated river’. Dams were built to ‘control river flow, ensuring there was water in
the river at the right times for irrigated agriculture … and to minimise the effects of
drought’.13 In the GMID, the development of an irrigation system, between 1900
and 1950, with a vast network of channels to carry water from reservoirs to irrigation
farms has created what Peter Davies and Susan Lawrence have called ‘a new Cartesian
geometry’, overlaying and partially replacing natural curves of waterways.14 Irrigation
was depicted as a response of human ingenuity to the continent’s climatic variability.
According to its proponents, Australia did not have a shortage of water but rather a
maldistribution. If water could be stored and distributed when needed, it would
even out the seasons and convert arid land into productive farms and orchards.15
‘Water Dreaming’, as Michael Cathcart has called it, emerged as a popular ideology
in the twentieth century. It hailed the capacity of hydro-engineering as a means of
nation building in the inland to realise the vision of a closely populated white
Australia. By transforming the ostensibly ‘empty’ continent, deemed terra nullius,
into a ‘civilised’ landscape, white Australians would be able to lay claim to Country.16
Some important results were government-backed closer and, after the world wars,
soldier settlement schemes that relied on irrigation.17 Irrigation development began
in the Australian colonies of New South Wales, South Australia and Victoria in the
1860s and 1870s. Its early history was plagued by lack of capital and expertise.18
This was only redeemed when rural water supply was centralised in powerful public
agencies in 1906 with the founding of the Victorian State Rivers and Water Supply
Commission (SRWSC) along with other constructing authorities and a supervising
River Murray Commission (RMC).19 Tasked with rural development, they set about

11 R. Ballinger, An Inch of Rain: A Water History of Northern Victoria (North Melbourne: Australian Scholarly
Publishing, 2012), 6–7.
12 Walker, Report, 13.
13 E. O’Gorman, Flood Country: An Environmental History of the Murray–Darling Basin (Collingwood: CSIRO
Publishing, 2012), 137, doi.org/10.1071/9780643106659.
14 P. Davies and S. Lawrence, ‘Engineered landscapes of the southern Murray–Darling Basin: Anthropocene
archaeology in Australia’, Anthropocene Review 6, no. 3 (2019): 190, doi.org/10.1177/2053019619872826;
Murray–Darling Basin Authority, Guide, 781, 784.
15 D. Garden, Australia, New Zealand, and the Pacific: An Environmental History (Santa Barbara, CA: ABCCLIO, 2005), 110.
16 M. Cathcart, The Water Dreamers: The Remarkable History of Our Dry Continent (Melbourne: Text Publishing,
2009), 199, 201, 210–11, 231, 247.
17 O’Gorman, Flood Country, 137.
18 Garden, Australia, 110; J. M. Powell, Watering the Garden State: Water, Land and Community in Victoria
1834–1988 (Sydney: Allen & Unwin, 1989), 101–4.
19 Powell, Garden State, 142–7.
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a concerted effort to ‘canalise’ the river, ‘to make it into a channel to support water
supply from dams to irrigation settlements’.20 Between 1915 and 1974, Lake
Victoria reservoir, Hume Dam, the Snowy Mountains Scheme, five barrages on
Lake Alexandrina, 13 locks on the Murray, the Yarrawonga Weir with Lake Mulwala,
and other works were completed. The Murray was transformed materially and
conceptually. Previously, it had been regarded as a ‘natural’, and therefore erratic,
entity with its own dynamic. However, as early as 1939, the river’s flow had been
substantially modified by the operation of the Hume Dam. The RMC could usually
determine when water would flow in the river, and how much.21 Subsequently, the
‘seasonal flows of the River Murray were reversed for irrigation needs, and eastward
flowing rivers were turned westward by the Snowy Mountains Scheme’. During the
1950s, the period of the most dramatic environmental interventions, it came to be
perceived as an engineered system, under control and monitoring by centralised
government authorities and experts. To use O’Gorman’s term, these, in turn,
assumed responsibility to deliver ‘environmental security’ to its users.22 However,
this quest for security produced its own dialectic. From the very beginning, irrigation
schemes had struggled with substantial water losses through evaporation and
leakage.23 The result was salinisation. In 1916 a Victorian Royal Commission
reported that, in Cohuna, ‘due to an immensely greater volume of water being put
upon the land than it was accustomed to … the water table rose, and the alkali being
a deadly poison to plant life, desolated the areas affected’.24 Subsequently, the
construction of more engineering works made available more water for irrigation,
which flowed unmeasured and unrestricted.25 By the 1930s a permanent rise in the
water table had occurred in the irrigation districts of Northern Victoria. In stark
contrast to the offensive in the development of delivery works, only essential
drainage measures were undertaken, because the SRWSC usually considered them
too expensive.26 After 1945 development accelerated like never before. Driven by
favourable economic conditions and political imperatives, it embarked on an
ambitious building program that drastically increased the amount of water available
to irrigators. Thanks to a major upgrade to the Eildon Dam in 1956, irrigators in
the GMID enjoyed an effectively unlimited supply. There was a 32 per cent increase

20 E. O’Gorman, ‘Unnatural river, unnatural floods? Regulation and responsibility on the Murray River in the
1950s’, Australian Humanities Review 48 (2010), 91, doi.org/10.22459/AHR.48.2010.09.
21 O’Gorman, Flood Country, 137–8, 143; P. Sinclair, The Murray: A River and its People (Carlton South:
Melbourne University Press, 2001), 68–9; O’Gorman, ‘Unnatural river, unnatural floods?’.
22 O’Gorman, Flood Country, 137.
23 Powell, Garden State, 101–4.
24 J. G. Johnstone et al., ‘Final Report from the Royal Commission on Closer Settlement as to the Working of the
Closer Settlement Acts in the Irrigable Districts and a General Review of the Finances of Closer Settlement together
with Appendices’, Victorian Parliamentary Papers no. 29 (1916), 28.
25 G. O. Jones et al., Fifty Years of Achievement: Department of Agriculture and Rural Affairs, Kerang 1989 (Kerang:
Department of Agriculture and Rural Affairs, 1989), 8; Gutteridge, Haskins & Davey Ltd, Report, 229.
26 Ballinger, An Inch of Rain, 132; N. Barr and J. Cary, Greening a Brown Land: The Australian Search for
Sustainable Land Use (South Melbourne: Macmillan, 1992), 223; Russ, Salt Traders, 96.
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in the irrigated area in the 1950s.27 However, only about 25 per cent of the water
was used for growing crops. The remaining 75 per cent was lost by seepage from
reservoirs and channels, evaporation and excessive application by farmers.28
Notwithstanding improvements, consulting engineers estimated that, in the Kerang
region, a total of 415,000 acre-feet (51.2 million m3) were lost every year in the mid1960s—substantially more than the capacity of the old Eildon reservoir.29 With
each drought, the next storage reservoir was built with more capacity to hold water
in order to achieve a greater system capacity that would allow for an extension of the
water supply to more Victorian farmers. ‘Abnormal’ seasonal conditions were
compensated with more water releases.30 Salinisation problems were well known in
Kerang, Cohuna and Swan Hill. Productivity losses had reached 50 per cent by
1950 and large tracts of farmland were salinised, causing considerable economic loss
to many farmers. Just as in the Shepparton area, floods in the years between 1951
and 1956 put good land out of production by further raising the water table.31
While the correlation between salinisation and high water tables had long been
known, drainage was still not keeping pace with irrigation development. If the
SRWSC installed drains, it preferred to drain areas with high agricultural value, like
the intensive horticultural districts around Swan Hill and Shepparton, rather than
those with poor soils and low yields, like in Kerang.32 As a result, Shepparton did
have an extensive drainage system by the mid-1960s and another had been
commenced in the Swan Hill area, while the remaining regions remained undrained
and had rapidly increasing salinisation problems.33 Salinisation was not a high
priority for the SRWSC. This only changed when its urgency for the GMID’s
communities escalated due to the floods of the early 1970s. February of 1973
brought heavy rains to northern Victoria, which continued through autumn.34 In
August the Avoca, Loddon, Campaspe, Goulburn and Broken rivers went into
prolonged flooding. Pyramid Creek, the Little Murray, the Lower Loddon and the
Kerang Lakes were in flood, and the urban areas of Kerang were threatened by the
rising waters after record rainfalls.35 Another period of floods followed in May 1974,
which was particularly severe in the Ovens and Goulburn rivers. Urban residential
areas in Shepparton, Mooroopna, Wangaratta, Seymour and Nathalia suffered
major flooding. The heavy rains promoted excessive groundwater recharge, in turn
27 Powell, Garden State, 222, 225, 233–5; State Rivers and Water Supply Commission, Fifty-Second Annual
Report. 1956–57 (Melbourne: Government Printer, 1957), 7; Murray–Darling Basin Authority, Guide, 783.
28 State Rivers and Water Supply Commission, Fifty-Fourth Annual Report. 1958–59 (Melbourne: Government
Printer, 1959), 9.
29 Gutteridge, Haskins & Davey Ltd, Report, 241–4; Russ, Salt Traders, 76–7.
30 Russ, Salt Traders, 78.
31 Ibid., 96–100; Jones et al., Fifty Years, 3–4, 8–9; Gutteridge, Haskins & Davey Ltd, Report, 231.
32 Gutteridge, Haskins & Davey Ltd, Report, 251; Russ, Salt Traders, 89.
33 Gutteridge, Haskins & Davey Ltd, Report, 251, 231, 286.
34 State Rivers and Water Supply Commission, 67th Annual Report 1972–73 (Melbourne: Government Printer,
1974), 10–11.
35 Anonymous, ‘Record wet’, Northern Times, 11 January 1974; State Rivers and Water Supply Commission,
68th Annual Report 1973–74 (Melbourne: Government Printer, 1974), 14.
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raising water tables throughout the GMID.36 In areas without drainage or proper
land layout, the water stayed around for a long time even after the rains had stopped,
which reduced pasture production through waterlogging.37 After the floods, an
estimated 75 per cent of the Kerang region had shallow water tables.38 Shepparton,
for the first time, had serious salinisation and water table problems. About 300,000
peach trees were destroyed by waterlogging, and symptoms of salinisation occurred
in orchards and on pastoral properties. About 46 per cent of the area now suffered
from shallow water tables.39 By 1974, the dialectic of environmental security was
complete. More water was being used by irrigators than ever before. With insufficient
drainage, the floods had escalated the situation. Salinisation had become a major
issue that received widespread attention. Agitation in the GMID’s communities
reached new heights and led to increased efforts to alleviate the situation. The
following years would see an intensification of the conflicts that salinisation entailed.
The pursuit of ‘environmental security’ had been subverted by its own means and
the dynamics of the MDB’s natural conditions. This meant that the future of GMID
would be marked by environmental insecurity.

2. Communities in conflict
In the first instance, the loss of security prompted a new approach to salinisation
and waterlogging. The fact that Victoria’s valuable rural industries in the Shepparton
region were now under threat did more than anything to bring this about.
The region boasted 20 per cent of the Australia’s horticultural and 11 per cent of its
dairy production. By comparison, the Kerang region claimed only 2.5 per cent of
Australia’s dairy and 3.9 per cent of its wine production.40 Consequently, when the
SRWSC tabled a 10-year strategy in May 1975 its focus was to solve Shepparton’s
problems. Its ‘40 Million Dollar Plan’ (more than 1 billion Australian dollars in
current values) was based on economic cost-benefit analyses and environmental
considerations.41 It envisaged upgrades to existing evaporation basins and salt
interception schemes, and an extensive surface drainage scheme. As Shepparton had
significantly lower groundwater salinities than the Kerang region, it also planned for
reuse schemes for saline drainage water.42 By contrast, the plans for the Kerang region

36 State Rivers and Water Supply Commission, 68th Annual Report, 6, 15.
37 Anonymous, ‘Waterlogging drops pasture production’, The Guardian (Swan Hill), 25 July 1973.
38 State Rivers and Water Supply Commission, Salinity Control and Drainage: A Strategy for Northern Victorian
Irrigation and River Murray Quality (Melbourne: State Rivers and Water Supply Commission, 1975), 47–8, 177.
39 Ibid., 45–7, 51, 81–82; State Rivers and Water Supply Commission, 68th Annual Report, 15.
40 State Rivers and Water Supply Commission, Salinity, 23–4.
41 Ibid., 1; Anonymous, ‘Spend $40m. or suffer’, Northern Times, 1 August 1975. Current value calculated using
D. Hutchinson and F. Ploeckl, ‘Five ways to compute the relative value of Australian amounts, 1828 to the present’,
www.measuringworth.com/australiacompare, accessed 3 September 2021.
42 State Rivers and Water Supply Commission, Salinity, 1–6; Anonymous, ‘Salt answers on the farm?’ Northern
Times, 21 September 1976.
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were largely agricultural. The strategy did not include engineering solutions, like
completing its surface drainage scheme, because this was deemed not economically
justifiable. Kerang would, however, receive the bulk of the envisaged aid to augment
extension services and financial assistance for better farm management.43 Nonintervention would mean letting a ‘high-quality artificial environment’ degrade.
The consequences would go far beyond a mere decline in production. They would
include a disruption of economic and social structures and the need to retrain
and resettle displaced farmers.44 It was due to this threat, combined with different
priorities for the regions of the GMID, that anxieties and conflicts erupted before
the Parliamentary Public Works Committee on salinity, which met between 1975
and 1984. While its primary aim was to evaluate the SRWSC’s strategy, it inevitably
also became a forum in which the different views on salinisation clashed.45 Kerang
and Shepparton had become rival political camps. Those speaking on behalf of the
Kerang region made their statements from a position of vulnerability, having ‘lived
with much greater problems of salinity and waterlogging for some 50–55 years’. They
felt disadvantaged compared to the Shepparton region in terms of economic priority
and political muscle.46 ‘[C]oncerned by the lack of concern by the Commission’,
speakers from the region were eager to stress the existential threat that salinisation
posed to their livelihoods and that the window of opportunity to turn the situation
around was closing fast.47 Donald Andrew Leed from Pyramid Hill offered graphic
insights into the consequences of salinisation in his district:
Our pastures as we knew them 15 years ago are very isolated. Whole clumps
of trees have died, or are badly affected … Our roads suffer to such a state that
our vehicles depreciate at a higher rate than normal. Retailers do not like to
mention our district from which they come. Our heritage is being corroded
away, the very foundations of our homes are being eaten away by the salt, not
to mention our bank balances and the problems connected with survival …
neighboring townspeople refer to Pyramid Hill District as the ‘desert’.48

Mick Clarke, an Albury grazier, made his case with moral fervour when he argued
that the SRWSC’s strategy dismissed the Kerang region ‘as not worth saving in
pure economic terms’. He challenged the committee: ‘Unless each of you is brave
enough to recommend writing off Kerang and be prepared to accept the economic
and social chaos of such a decision, then you must reject the $40 million plan

43 State Rivers and Water Supply Commission, Salinity, 4, 47–8.
44 Ibid., 9.
45 Russ, Salt Traders, 150.
46 Parliamentary Public Works Committee at Kerang, Gynlais Oughton Jones, 13 July 1976. 241, pp. 64–131,
90–91. Public Record Office Victoria.
47 Parliamentary Public Works Committee at Kerang, Donald Andrew Leed, 27 July 1978. 11559, 24.07.27 PT4,
632. Public Record Office Victoria.
48 Parliamentary Public Works Committee at Kerang, Donald Andrew Leed, 13 July 1976. 241, pp. 64–131.
Public Record Office Victoria.
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… as inadequate’.49 The contributions from witnesses making the case for the
Shepparton region reflected that their positions were significantly different, as
salinisation had only ‘reared its head all of a sudden’.50 This, however, did not
result in a rhetoric that was less drastic. An orchardist from the region, Ivan Roland
Routley, warned the committee that ‘[t]ime is running out … the problem will
certainly become worse—a disaster in the making’. The ‘threat’ from the sudden
rise of the water tables and ‘subsequent salting is serious and insidious for the whole
area’. Despite this, during the cross-examination he conceded that ‘[s]alinity as such
is only just appearing as a real problem’. A Cobram shire councillor claimed not
to have been greatly perplexed or worried by salinisation to date. Substantial losses
of peaches in 1973–74 had been due to high water tables, when surplus water had
been lying around for months, rather than salinity. The area’s main problem was
waterlogging. Drainage was a means to pre-empt salinisation ‘before it is too late
to save the most productive horticultural area in the State’.51 Upstream Shepparton
was accused of being a polluter, which was hurting Kerang downstream. Speakers in
favour of Kerang criticised the fact that, due to the increased drainage measures for
Shepparton, their region would, in turn, receive more saline water via the Murray.
According to Gyn Jones and Des Thomas, an irrigation officer and a conservationist
from Kerang, respectively, ‘[o]ur already poorly drained area cannot tolerate the
long-term effects of being a major sink for salt from other areas’.52 At a meeting
called by the Ultima and District Dryland Farmers League, speakers denounced the
SRWSC’s plans as a major threat to farming in the Mallee, as they would increase
the risk of salting their farmland. They were simply ‘intended to get Shepparton out
of a sticky problem and would do nothing for the Kerang region’.53 In Shepparton,
these allegations were dismissed. Leon Heath, a farmer from Mooroopna, insisted
that, due to its economic value, as ‘a most logical and responsible objective’ his
region be protected first. He candidly declared that, given financial limitations,
there had to be some casualties. Heath suggested that, in the long term, there should
be consideration about whether the Kerang region should be given up as a means of
preserving the Murray.54 ‘I do not think that irrigation water should be supplied to
people who abuse it and cause problems to other people, and the community, and

49 Parliamentary Public Works Committee at Melbourne, Ernest Edward Clarke, 4 July 1978. 11559, 24.07.27
PT4, 834. Public Record Office Victoria.
50 Parliamentary Public Works Committee at Shepparton, Eric Merrigan, 14 July 1976. 11559, 24.07.27 PT1,
149A. Public Record Office Victoria.
51 Parliamentary Public Works Committee at Shepparton, Ivan Roland Routley, 8 February 1977. 11559,
24.07.27 PT2, 279–280B. Public Record Office Victoria; Parliamentary Public Works Committee at Melbourne,
Philip Andrew Pullar, 29 September 1976. PROV, 11559, 24.07.27 PT1, 161. Public Record Office Victoria;
Parliamentary Public Works Committee at Melbourne, Ivan Roland Routley, 29 September 1976, PROV, 11559,
24.07.27 PT1, 198. Public Record Office Victoria.
52 Parliamentary Public Works Committee at Kerang, Jones, 80, 87.
53 Anonymous, ‘Dry farmers $3600 for anti-salt case’, Northern Times, 15 August 1975; Anonymous, ‘Ultima is
opposing channel’, Northern Times, 16 July 1976.
54 Parliamentary Public Works Committee at Melbourne, Leon G. Heath. 11559, 24.07.27 PT4, 13.12.1978,
1057–8; 1066/1067–9. Public Record Office Victoria.
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perhaps the nation.’55 He referred to the fact that the salt loads in the Murray River
increased substantially downstream, as the river collected more and more saline
effluent from the irrigation areas around Kerang and Swan Hill. Comparatively, the
Shepparton region’s drainage outfall was a small addition to the Murray’s salinity.
The real problem was that irrigation was allowed in an area with a highly saline
environment. In other words, the true polluter was the Kerang region.56

3. Environmental and social degradation
While salinisation exacerbated existing resource conflicts, it caused widespread
environmental and social degradation throughout the GMID. The former is perhaps
best exemplified by the fate of Barr Creek. This stream rises around Leitchville,
enters the Loddon River near Swan Hill, and its waters, ultimately, reach the
Murray. At the beginning of the twentieth century, its catchment was a natural,
shallow depression on the Murray floodplain, with swamps and lagoons. Fresh water
at the upper end supplied irrigation water. Many species of native fish thrived, and
its banks were well endowed with red gums, black box trees and herbage. In the
1920s, however, the creek became a drain for irrigation farmers. In the early
1930s the SRWSC built deep surface drains in the Cohuna irrigation district and
dredged the creek to increase its capacity—so deep, in fact, that it intercepted saline
groundwater, which began entering the river. The salt pushed the fish out and soon
killed the trees on the banks.57 Barr Creek became the main collector drain for much
of the Kerang region and the largest individual source of salt in the entire Murray
Valley. Salinities in the creek varied widely, reaching a maximum of 20,000 parts per
million (extremely saline water) in winter and a minimum of 500 parts per million
in summer (medium saline water). Barr Creek contained a number of pools in which
saline water accumulated in large quantities, which, if suddenly released by rain or a
storm, could increase its salt load from the average of about 400 to as much as 3,000
tonnes of salt per day. When the drought of 1967–68 increased political attention
to salinisation in the Murray, the Commonwealth Government funded a scheme to
pump part of the creek’s flows into a series of lakes to evaporate. This successfully
reduced the amount of salt entering the Murray, with substantial improvements for
the region and the users downstream. However, it did so at the price of sacrificing
Lake Tutchewop. This was a former freshwater lake used for swimming and
recreation that had become saline due to the increased level of saline groundwater.
Now it was converted into an evaporation basin. Even after this intervention, Barr
Creek, in the early 1980s, contributed 40 per cent of the annual saline inflows from

55 Parliamentary Public Works Committee at Melbourne, Heath, 1069.
56 Ibid., 1957–9.
57 Russ, Salt Traders, 90–1; G. E. Hardwick, ‘A historical report of the North Central Catchment Region’
[unpublished] (Kerang, 1999), 11.
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Victoria’s irrigation areas into the Murray.58 While Barr Creek and Lake Tutchewop
are the most striking examples of degradation, there are many more. The Kerang
Lakes Area, with its abundance of natural lakes and swamps, included valuable
ecosystems that provided broad habitats for a wide diversity of species and abundant
populations of native flora and fauna. By the late 1980s, however, saline intrusions,
disposal of drainage water and isolation from natural flushing flows had caused
massive salinity increases. In many wetlands, salinity levels were now more than
a hundred times greater than before. This led to the extinction of many freshwaterdependent plant and animal species. Examples were lakes with such telling names as
the Duck Lakes, Dry Lake, Long Lake and North Drainage Lake, which, previously
fresh or brackish, had been turned into hypersaline environments supporting
virtually no flora and fauna.59

Figure 1: Lake Tutchewop, a former freshwater lake that was turned into
an evaporation basin for saline water. Note the characteristic salt-tolerant
vegetation, 4 August 2017.

Source: Daniel Rothenburg. Licensed under a Creative Commons Attribution-NonCommercial 4.0
International licence.

58 Gutteridge, Haskins & Davey Ltd, Report, 234; House of Representatives, Victoria Grant (River Murray Salinity)
Bill 1968. Second Reading. Speech. Wednesday, 1 May 1968, 993; Department of National Development, Salinity
Reduction Projects, 2–3; State Rivers and Water Supply Commission, River Murray. Salinity Reduction—Barr Creek.
A1960, 1973/774, 1. National Archives of Australia; Salinity Committee, Salt of the Earth: Final Report on the Causes,
Effects and Control of Land and River Salinity in Victoria (Melbourne: Government Printer, 1984), 22; ‘Water quality
for farm water supplies’, last modified 2 March 2021, agriculture.vic.gov.au/farm-management/water/managingdams/water-quality-for-farm-water-supplies, accessed 1 September 2021; Hardwick, ‘A historical report’, 11–12.
59 Kerang Lakes Area Working Group, Communities in Partnership: Kerang Lakes Area Draft Salinity Management
Plan (Kerang: Kerang Lakes Area Working Group, 1992), 44.
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By contrast, the social consequences of spreading salinisation are much more
difficult to delineate. Sharman Stone, a sociologist born in Pyramid Hill, contended
that ‘[m]ost of the rural population will have to adapt their life expectations to city
living’. The communities in the salt-affected areas were ‘at a critical stage in their
struggle for continued existence’ given the combination of falling produce prices
and the land’s declining productivity, forcing the ‘farmers’ sons to seek employment
off the family property. The young man with a family cannot afford to work harder
each year for ever diminishing returns’. Older farmers might stay in the district on
reduced income. Hence, the communities experienced a process of depopulation,
causing local churches, schools, sporting associations and businesses to fail, or
reduce their activities. On the other hand, young and inexperienced farmers bought
salt-affected properties, attracted by the land price and the appeal of irrigation.
Many farms became absentee-owned. The existing social fabric of the area was
dissolving.60 While this assessment may have reflected an ideological commitment
to what Don Aitkin has termed ‘countrymindedness’, postulating the intrinsic
value of farming and rural life overall, Stone nonetheless rightly drew attention
to the nexus of salinisation and social change.61 However, productivity losses were
not uniform throughout the Kerang and Shepparton regions. Gyn Jones, speaking
from his experience as an irrigation officer in Kerang, claimed that ‘[y]ou can drive
along and find one place which is virtually an oasis, with a terrific production
and carrying capacity. Quite often that particular farmer has got rid of the salt
and is controlling it. Therefore, he obtains a great production’. By contrast, ‘you
can go through miles and miles of country where it is virtually impossible at the
moment for farmers to survive … with the burden of salinity, plus other economic
problems’.62 The uncertainties involved were, therefore, overwhelming. According
to a 1983 study by the consultants of ACIL Australia and others, salinity’s social
effects were ‘perhaps among the least studied of all’.63 Overall, the consultants’ best
approximation was that annual agricultural production losses due to salinisation
amounted to AU$6 million in irrigation areas, and $3.1 to $5.5 million in dryland
areas. The loss of capital value was deemed to be about $110 million and from
$17 to $180 million, respectively. For the Kerang region, it was estimated that
more than half of the irrigated area was suffering reduced or negligible agricultural
production. Due to lower productivity and prices, the gross income of farmers on
salt-affected properties was possibly often less than 50 per cent of comparable non-

60 Parliamentary Public Works Committee at Melbourne, Sharman Nancy Stone, 4 July 1978. 11559, 24.07.27
PT4. Public Record Office Victoria; S. N. Stone, ‘The sociology of salinity in northern Victoria’, Water Talk 44
(1980): 17–21.
61 D. Aitkin, ‘“Countrymindedness”: The spread of an idea’, Australian Cultural History 4 (1985): 35; G. Davison,
‘Country life. The rise and decline of an Australian ideal’, in Struggle Country. The Rural Ideal in Twentieth Century
Australia, ed. G. Davison and M. Brodie (Melbourne: Monash University ePress, 2005).
62 Parliamentary Public Works Committee at Kerang, Jones, 92.
63 ACIL Australia et al., Causes, Extent and Effects of Salinity in Victoria (Melbourne: Salinity Committee,
Victorian Parliament, 1983), 149, xiii.
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salt affected ones.64 A 1984 report estimated that Kerang’s decrease in agricultural
production was between 22 and 27 per cent, and Shepparton’s 7 per cent, resulting
in a combined loss of $30 million a year. The flow-on effect on the community was
deemed to be between $45 and $60 million.65 The consultants, in principle, agreed
with Stone’s diagnosis, adding that farmers whose productivity was diminished
by salinisation often commanded insufficient funds to carry out improvements
required to ameliorate its effects. Salinisation required them to farm a greater area,
while lower returns made it difficult to finance expansion or development—a fatal
situation for many.66 However, they objected to the uniformity of the economic
and social multiplier effects of lower incomes for farmers that Stone had assumed
for all salt-affected areas. Whereas she had accurately assessed the situation of small
towns like Pyramid Hill (632 people in 1971), larger centres might have had a
broad enough economic base to survive. For example, it could not be assumed
that cities like Shepparton or Echuca would suffer a symmetrical depopulation
due to salinity problems. Other factors, such as the terms of trade of the relevant
agricultural industries, the mix of agricultural production and the size of each town,
would determine the net effect. Shepparton, a case in point, had continued to grow
despite an extended period of declining canning fruit incomes, which were offset by
buoyant conditions for the dairy industry. Shepparton City grew from a population
of 10,848 to 17,523 from 1957 to 1966, reaching 24,430 people in 1981. Kerang
had largely maintained its population of about 4,000 from 1970 to 1986, despite
the growing extent of salinisation. Swan Hill’s population had grown from 7,700
to 8,831 over the same period.67 A causal nexus between salinisation, economic
degradation and the resulting decline of irrigation communities could not be
established. However, the crisis transcended economics. It encompassed the ‘anxiety
associated with a problem that is often not easily explained, is inequitably distributed
in the community, and appears to be inexorably growing’.68 Furthermore, it was
extremely difficult, if not impossible, to quantify the real cost of a problem that
included such things as future tourist or economic potential, aesthetic judgements,
estimations of human and community ‘worth’, levels of mental health and human
anguish, the devaluing of a landscape with dead and dying trees, and the loss of
freshwater fish, wild flowers and habitats of fauna. Who could quantify the mental
and physical stress experienced by those who lived with the declining productivity
and altered landscape induced by salinisation?69
64 Ibid., 85, 133.
65 Salinity Committee, Salt of the Earth, xviii, 70–2.
66 ACIL Australia et al., Salinity, 134.
67 Ibid., 150–1; State Rivers and Water Supply Commission, Salinity, 25; J. Cary and N. Barr, ‘The Kerang
Lakes Area Management Project: Social profile’, in Kerang Lakes Area Draft Salinity Management Plan. Background
Papers, vol. 1, ed. Salt Action Victoria (Melbourne: Rural Water Commission, 1989), 5, 7–8, 11; Goulburn–
Broken Region Salinity Pilot Program Advisory Council, Draft Shepparton Land and Water Salinity Management
Plan (Shepparton: Rural Affairs Conservation and Environment Committee of Cabinet, 1989), 18–19.
68 State Rivers and Water Supply Commission, Salinity, 97.
69 Anonymous, ‘Salinity multi-faceted problem’, Northern Times, 15 September 1984.
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4. Activism and self-help
While the deliberations over the best course of action dragged on, salinisation
problems were still increasing in scope. In the final report of the Victorian Parliament’s
salinity inquiry, published in 1984, it was estimated that about 2,400 km2 of land
in the state was observably damaged by salt, 1,400 km2 of which lay in the GMID.
Another 4,000 km2 were found to be salt-prone.70 For the Shepparton region, it was
estimated that half of the irrigated land had water tables at or near the critical level
of 2 metres below the surface. Unless further control measures were taken, a major
expansion was anticipated within the next decade. As for Kerang, a precarious
stability had been achieved. Whereas about 72 per cent of the region was underlain
by shallow water tables, the water inputs and outputs appeared to balance, and the
water table to be in a state of ‘dynamic equilibrium’, in which evapotranspiration
losses balanced accessions, at about 1 metre below the surface.71 This was due to
two factors: firstly, the Commonwealth-funded salinity reduction project at Barr
Creek, installed in 1968, removed four to five times the annual salt increment of
50,000 tonnes brought into the region by irrigation water.72 Secondly, people in the
GMID’s communities had organised to mitigate salinisation long ago. These local
initiatives were born of a combination of community self-help and collaboration
with governments. The latter provided expertise and, importantly, funds. Therefore,
it would be mistaken to assume that they were examples of ‘yeomen’-like farmer
self-sufficiency in the spirit of Australian agrarianism. However, they did prove
crucial for coming to terms with salinisation by involving the people in the GMID’s
communities and providing local expertise and impetus.73 Early initiatives had
begun in the drought year of 1939. Alan Morgan, an agricultural researcher at
the State Research Farm at Werribee, had been sent to Kerang to head the newly
established Kerang Agricultural Centre. ‘Morgy’ had worked with farmers to set up
experimental plots on salt-affected land to investigate treatment and improvement
of soils.74 Furthermore, in 1954 and 1956, two community-owned research
farms had been founded in Swan Hill and Kerang whose mission was to work in
conjunction with farmers and government departments on the districts’ problems—
chiefly salinisation.75 These strove to channel their findings to the community and
the government experts.76 Kerang’s farm was located on the Murray Valley Highway

70 Salinity Committee, Salt of the Earth, 22–30, 40.
71 Ibid., xvii, 52, 60; ACIL Australia et al., Salinity, xxi.
72 Gutteridge, Haskins & Davey Ltd, Report, 251.
73 On Australian agrarianism, see Barr and Cary, Greening, 206–11; M. Lake, The Limits of Hope: Soldier
Settlement in Victoria 1915–1938 (Melbourne and New York: Oxford University Press, 1987), 11–24.
74 Jones et al., Fifty Years, 9; State Rivers and Water Supply Commission, Experimental plots, 17 October 1939.
6008, 57/20441. Public Record Office Victoria; Russ, Salt Traders, 97.
75 ‘Enthusiastic support for research farm’, The Guardian (Swan Hill), 16 August 1954; ‘Research farm at
Kerang’, The Age, 20 April 1956.
76 Jones et al., Fifty Years, 12–13.
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en route to Cohuna on a partly salted block with characteristic soil types.77 In the
following decades farmers, partly with their own money, partly with government
assistance, invested huge sums into on-farm improvements, like better land forming
to promote water run-off, installation of subsurface drainage schemes, and more
efficient irrigation systems.78 However, by 1976, a veritable network of community
activists had developed. Now, there was not just a technical, but also a political
side to self-help. A new mode of community organisation had developed, the
‘Salinity Action Group’. The first had been founded in Mooroopna at a meeting of
representatives from shires, fruit grower and dairy farmer organisations, and the fruit
and dairying industry on 13 June 1974—the ‘Goulburn Irrigation Region Drainage
Action Committee’ (GIRDAC). Its initial goal was to alleviate the immediate threat
to the Shepparton region’s orchards after the floods, by groundwater pumping and
drainage. More broadly, it wanted to promote a comprehensive drainage scheme
and a salinity control program for the region.79 A similar effort in the Kerang region
came to fruition only two years later, when, in February 1976, the ‘Kerang Irrigation
Region Salinity Action Committee’ (KIRSAC) was founded.80 By the late 1970s,
there were about 30 organisations of this type in Victoria.81 These groups successfully
established themselves as lobby organisations with access to ministers, politicians
and officials. They commented on policy and contributed regional expertise. Finally,
they worked to educate their communities about salinisation. Their primary aim was
to achieve salinity control through a combination of technical means, allocation of
funds, and better co-operation between the agencies involved in water management.
This, they felt, could only be accomplished with the resources and authority of the
governments whose agencies had engineered the anthropogenic ‘working landscape’
that was the MDB, and continued to administer it.82 They are aptly understood as
conservation groups, as they were receptive to the new discourses about ‘sustainable
development’ and adopted the language of popular ecology. By contrast, their
campaigning style was that of the ‘old’ conservationism, relying on quiet persuasion
rather than open protest or even militancy, which were signatures of the ‘new’

77 ‘Research farm site to be bought’, Kerang New Times, 8 June 1956; ‘Proposed site for research farm’, Kerang
New Times, 4 May 1956.
78 G. O. Jones, ‘Salinity spread is a reminder to “lift our performance”’, Northern Times, 27 June 1986; Salinity
Committee, Salt of the Earth, 82–6, 115–16; Goulburn–Broken Region Salinity Pilot Program Advisory Council,
Plan, 14.
79 E. M. Jackson to Minister of Water Supply, 3 June 1974. 6008, 74/20650. Public Record Office Victoria;
D. J. Constable, ‘Note for file’, 19 June 1974. 6008, 74/20650. Public Record Office Victoria.
80 Anonymous, ‘Community call to fight the salinity’, Northern Times, 2 March 1976.
81 ACIL Australia et al., Salinity, 153.
82 E. M. Jackson to Minister of Water Supply; E. M. Jackson to Secretary, State Rivers and Water Supply
Commission, ‘re: Press tour, Kerang region, 18th–20th July’, 8 July 1978. 6008, 74/693. Public Record Office
Victoria.
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environmentalism.83 For Gyn Jones, one of KIRSAC’s protagonists, salinisation was
a symptom of the ‘mismanagement of our environment’ that could not be solved by
technical means alone. What was needed was a combination of improved agricultural
techniques, government assistance and a sense of stewardship for the environment.84
However, Salinity Action Groups are not properly understood as proponents of the
power of ‘civil society’ in conservation issues. They not only focused their activities
on governments but also were closely intertwined with them. This becomes plain
when considering that most of their leading personnel were either current or former
employees of government agencies concerned with land and water issues. Gyn
Jones, to name just one example, was the senior irrigation officer at the Department
of Agriculture for north-west Victoria. He blended his occupation with his activism,
promoting sustainable land and water use to irrigators and acting as KIRSAC’s
mouthpiece through his weekly column ‘Gun shots’ in Kerang’s local newspaper.85
Furthermore, as the case of GIRDAC illustrates, the groups held strong ties to local
industry and interests. It is, therefore, not surprising that their rural activism always
retained a certain parochial impetus, being primarily concerned with the welfare
of their own communities and land. Consequently, while both groups strove for
the same goal, they also competed with each other for public money and about
priorities for the problems of their respective regions.86 GIRDAC achieved an
initial success by convincing the Victorian Government to allocate $830,000 for
groundwater pumps and surface drainage works.87 Consequently, KIRSAC picked
up the ball and made its first major commitment, a coordination of submissions
from the Kerang region to the parliamentary inquiry on salinity to establish the
social and economic viability of the region in order to gain priority regarding
salinity reclamation works.88 Both groups kept a close watch on the issue and
became sought after as experts for local and regional knowledge on environmental
conditions and opinion, who were capable of aggregating many interests from their
respective communities.89 In KIRSAC’s view, awareness of environmental problems
was an ‘essential first’ in any permanent salinity reclamation program. But without

83 E. M. Jackson, Replenish the Earth: Living Resource Conservation for Sustainable Development (Albury: Catchment
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85 R. Brindal, ‘Irrigation guru retires’, Salt Force News 21 (May–June 1991): 13.
86 L. G. Heath, Chairman’s Report to 1979 Annual Meeting of Goulburn Irrigation Region Drainage Action
Committee, 13 October 1980. 6008, 74/20650, 1–2. Public Record Office Victoria.
87 State Rivers and Water Supply Commission, ‘Notes for: The Honourable F. J. Granter, M.L.C., Minister of Water
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some basic understanding of ecological principles, like the operation of the water
cycle, the GMID’s headworks and catchment areas, it was difficult to get across the
message of the interrelationships of irrigators with their neighbours, district and
region.90 Its chairperson Russell Smith told a Pyramid Hill meeting in 1986 that
‘[w]e must recognise to a large extent we are responsible. Get advice on what’s best
for your farm. Work together to make sure no water is allowed to sit. Plant trees on
intake areas. Improve irrigation practices’.91 Salinity control required vigilance, not
just technology.

Under control?
In 1988, European Australia’s bicentennial and 135 years after the first recorded signs
of anthropogenic salinisation, despite all efforts by communities and governments,
salinisation continued to be an unresolved issue. However, a new attempt at
resolution was underway. ‘Salt Action—Joint Action’, the Victorian Government’s
long-term strategy for salinity control, was launched after decades of degradation,
political haggling and upheaval in the MDB’s communities.92 Salinisation was
now deemed a top priority environmental problem. Phillip Toyne, director of the
Australian Conservation Foundation, called land degradation, including soil erosion
and expanding salinisation, ‘Australia’s greatest environmental challenge’.93 A timely
warning, considering that, at this time, it was estimated that 960 km2 of irrigated
land in the Murray–Darling Basin was affected by salinisation and 560 km2 had water
tables within 2 metres of the surface, which were rising rapidly in many areas.94 ‘Salt
Action’ marked a turning point in the way salinisation was approached. In 1975,
the SRWSC had favoured a one-off engineering intervention to retain or restore the
environmental security of the users of its anthropogenic working landscape. Now,
a long-term, incremental approach, based on a co-operation between governments,
experts and the communities, in combination with technological and agricultural
solutions, was chosen. This would have been impossible without the communities’
persistent self-help and organisation. They had shown that they were capable of
solving their own problems, provided they received assistance.95 Upon visiting the
Kerang Lakes area in April 1986, Joan Kirner, minister for conservation, forests
and lands, had shown herself impressed ‘with the community and the expertise
of local conservationists and their willingness to tackle salinity and conservation

90 Parliamentary Public Works Committee at Kerang, George Ernest Hardwick, 27 July 1978. 11559, 24.07.27
PT4, 560–2. Public Record Office Victoria.
91 Anonymous, ‘History has its salinity lessons’, Northern Times, 8 April 1986.
92 Anonymous, ‘Launch of salt action: Joint action’, Salt Force News 9 (June–July 1988): 1.
93 P. Toyne, ‘Putting our house in order’, The Age, 9 December 1988.
94 Murray–Darling Basin Ministerial Council, Murray–Darling Basin Environmental Resources Study (Sydney:
State Pollution Control Commission, 1987), 93.
95 Salinity Committee, Salt of the Earth, 157, 164, 174, 199.
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problems’.96 It was partly due to this impression gained by one of the key architects
of the program that the Victorian Government decided to hand some of the
responsibility for tackling salinisation to community groups. Effective salinity
control, it was now recognised, required local knowledge and involvement. Put in a
slightly Machiavellian way, the local activists were also in a good position to ‘sell’ the
program to their fellow citizens, which would aid its acceptance in Victoria’s rural
communities and lend credibility to the governments’ salinity policy. In any case,
the government was not prepared to hand full control to the local experts and turn
their existing organisations into autonomous authorities. Instead, it launched its
own officially endorsed community groups and invited them to join.97
And they did. The leadership fell to protagonists from the Salinity Action Groups:
John Dainton, a dairy farmer from Mooroopna and chairperson of GIRDAC, took
the chair of the ‘Salinity Pilot Program Advisory Council’ that was to spearhead
salinity control in the Shepparton region.98 Gyn Jones joined the corresponding
‘Kerang Lakes Area Working Group’. These groups were tasked with developing
salinity management plans for their respective regions while balancing the needs
of agriculture, conservation, tourism, local communities and other users in
the MDB.99 It was a ‘friendly takeover’, which caused the established ‘scene’ of
community activists to gradually wither away. However, with salinisation now being
a top-priority environmental issue, and their key leaders becoming part of officially
endorsed committees for salinity management and community education, they had
achieved their core goals.100
The government also started a variety of other initiatives. In 1986 the first issue
of Salt Force News, a bimonthly magazine to keep people informed about ‘what’s
happening on the salt front’, was published.101 On World Environment Day, 5 June
1988, ‘Greening Victoria’ was launched. In Seymour, near Bendigo, 400 Girl
Guides defied the pouring rain and freezing cold and planted more than 17,000
trees. These were supposed to be the first of more than a million to be planted across
the state in known salinity recharge areas. The girls were accompanied by Lord

96 Anonymous, ‘Lakes salinity talks pledged’, Northern Times, 8 April 1986.
97 Russ, Salt Traders, 195–8.
98 Goulburn–Broken Region Salinity Pilot Program Advisory Council, Plan, iv, 3–4; Russ, Salt Traders, 226–8.
99 Kerang Lakes Area Working Group, Plan, iii, xxvi–xxvii.
100 C. L. Spowart, Salinity Activities Round-Up, 29/9/87, George and Maureen Hardwick (Kerang), VIRPO Folder;
C. L. Spowart, Letter to KIRSAC Members, 21 February 1987, Agriculture Victoria, Kerang, KARF, Folders, KIRSAC,
2; G. O. Jones, Minutes of Meeting held at the Rural Water Corporation Offices at Kerang, on Tuesday, October 5th, 1993,
George and Maureen Hardwick (Kerang), VIRPO Folder, 1; C. Davies, President’s Report 1994. ARC IRRIG. 1994
ANN REPORT S.H.I.R.F. Swan Hill Regional Library; C. Davies, Annual Report—S.H.I.R.F. 1996. ARC IRRIG.
1996 ANN REPORT S.H.I.R.F. Swan Hill Regional Library; Hardwick, ‘A historical report’, 40.
101 M. L. Considine, ‘Editorial’, Salt Force News 1 (December 1986): 2.
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Mayor of Melbourne Alexis (‘Lecki’) Ord, Victorian Guides Commissioner Maren
Chandler, Victorian Farmers Federation President Heather Mitchell and future
premier of Victoria Joan Kirner.102
The last two women were also responsible for what is likely the most prominent
initiative that can be linked to salinisation—Landcare. Even though its roots can
be traced back to farmer-led initiatives in Western Australia and Victoria, which
were galvanised by dryland salinity, its breakthrough can be attributed to the
alliance between Kirner and Mitchell. They collaborated in the formation of this
community-based program to reverse land degradation, which would tackle a range
of issues like salinisation, soil erosion, pest infestation, and loss of native plants
and animals. It aimed to facilitate community participation, educate farmers about
land management and instil an ethic of stewardship in their approach to land use.
The program was officially launched on 25 November 1986 at Stricta Hill near St
Arnaud alongside the first group at Winjallock, which focused on establishing deeprooted pastures on the bare hills of the district. Funding for Landcare came from the
Victorian Government. By 1990 there were 70 groups in the state. Subsequently,
the Commonwealth Government declared the 1990s the ‘Decade of Landcare’.
In 1993, the National Landcare Program was launched. Landcare brought focus,
funding, credibility and national attention to a wide range of conservation issues
beyond salinisation.103
Salinisation, the dialectic of ‘too much water’, had profoundly transformed the
GMID’s communities. Decades of degradation had disintegrated the fabric of
smaller towns when farmers were forced to give up, and young people left the area.
The associated stress and anxiety were unquantifiable. Their natural environment
was marked by the impacts of high salinity. However, salinisation had not caused
universal decline of the GMID’s communities. One important reason for this was
the collaboration of community initiatives with governments to mitigate the impacts
of salinisation that had now been institutionalised and birthed a vibrant scene of
conservation activities. Yet there was still no end in sight.
The new approach, however, gained some initial successes. By 1994, 59 per cent
of farmers knew about their local salinity management plan and 53 per cent said
that they had already begun to implement strategies to reduce salinity on their
properties.104 In 1992, irrigated pasture and cropping areas in the Kerang Lakes
102 Anonymous, ‘Greening Victoria launched on World Environment Day’, Salt Force News 9 (June–July 1988):
8; Salt Force, Greening Victoria (Seymour: [Salt Force], 1988).
103 Anonymous, ‘Minister launches LandCare’, Salt Force News 1 (December 1986): 3; M. Johnson et al.,
‘Landcare in Australia’, in Landcare. Local Action—Global Progress, ed. D. Catacutan et al. (Nairobi: World
Agroforestry Centre, 2009), 14–16; A. Campbell, Landcare: Communities Shaping the Land and the Future. With
Case Studies by Greg Siepen (St Leonards: Allen & Unwin, 1994), 22–31; R. Broome et al., Mallee Country: Land,
People, History (Melbourne: Monash University Press, 2020), 331–2.
104 Anonymous, ‘Melbourne accepts salinity as a major environmental issue’, Salt Force News 39 (October 1994):
15.
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area had been expected to have their annual farm production reduced by 25 per
cent in 30 years due to salinisation. This would have reduced the value of farm
gate production by $3 million per year. In 2002, the gross value of agricultural
production was up by 100 per cent. Almost 90 km of farm drains and 24 reuse
systems had been constructed. About 46,000 trees had been planted.105
Still, at the end of the twentieth century, the Murray River and the Murray–Darling
Basin were, in Don Garden’s words, ‘in a state of ecological disaster’. The Murray was
suffering from declining water quality due to salt, silt, fertilisers and pesticides from
agricultural and pastoral properties.106 A basin-wide ‘Salinity and Drainage Strategy’,
launched in 1988, had probably gained the basin a 20-year reprieve. Nonetheless,
it was estimated that, without substantial intervention, 30 to 50,000 km2 of land in
the MDB would become salinised in the following hundred years.107
Enter the ‘Millennium Drought’, the ‘longest and most serious drought in Australian
history’, which began in late 1996 and lasted until mid-2010 in the southern part
of the continent.108 The ‘Big Dry’ severely affected the Murray–Darling Basin. Low
rainfall and the lowest inflows into the Murray in recorded history caused flows into
South Australia to virtually cease. In 2002, the Murray mouth almost closed, forcing
round-the-clock dredging for the next eight years to keep the river flowing into
the sea at Lake Alexandrina. Even though the drought prompted record levels of
salinity in some areas, overall, it caused groundwater levels to fall to the extent that it
reduced many salinity problems in the short term. It halted the spread of salinisation
in most of the worst-affected regions, especially in south-west Western Australia and
Victoria.109 Furthermore, the mitigation schemes put into place, mostly since 1988,
have contributed to the new situation.110

105 Kerang–Swan Hill Community Working Group, Kerang–Swan Hill Salinity Management Plan 1993–2002,
([Melbourne]: Agriculture Victoria, 2002), 2–8.
106 Garden, Australia, 113.
107 Murray–Darling Basin Ministerial Council, Basin Salinity Management Strategy 2030 (Canberra: Murray–
Darling Basin Ministerial Council, 2015), 2–3; Murray–Darling Basin Ministerial Council, The Salinity Audit of
the Murray–Darling Basin: A 100-Year Perspective, 1999 (Canberra: Murray–Darling Basin Commission, 1999), 37.
108 M. Heberger, ‘Australia’s millennium drought: Impacts and responses’, in The World’s Water: The Biennial
Report on Freshwater Resources, ed. P. H. Gleick (Washington, DC: Pacific Institute for Studies in Development,
Environment, and Security, 2011), 121, doi.org/10.5822/978-1-59726-228-6_5; ‘Recent rainfall, drought and
southern Australia’s long-term rainfall decline’, Bureau of Meteorology, last modified April 2015, www.bom.gov.
au/climate/updates/articles/a010-southern-rainfall-decline.shtml, accessed 1 September 2021.
109 Australian State of the Environment Committee, State of the Environment 2016: Land (Canberra: Australian
State of the Environment Committee, 2016), 73; ‘Millennium drought’, Department for Environment and Water,
South Australia, www.environment.sa.gov.au/topics/river-murray/about-the-river/millennium-drought, accessed
3 September 2021.
110 Murray–Darling Basin Ministerial Council, Basin Salinity Management Strategy 2030, 3–4; Murray–Darling
Basin Ministerial Council, Basin Salinity Management 2030: Summary Report 2015–16 (Canberra: Murray–Darling
Basin Authority, 2017), 2.
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In 2009–10, the Murray–Darling Basin’s salinity target was reached for the first
time, and it has been met ever since then, at the time of writing.111 ‘Salinity’, one
farmer told me when I visited Kerang in 2017, ‘is a thing of the past’. While this
is an exaggeration, given that with each onset of wetter conditions, salinisation is
bound to increase, it has definitely lost its immediate urgency.112 However, this new
state of affairs is not a restoration of ‘environmental security’ for the many users of
the MDB. Rather, the double-edged nature of the ‘Millennium Drought’, which
brought so many hardships to the region while at the same time affording them
a reprieve from salinisation, shows that, despite all human efforts, the limiting and
enabling dynamics of the natural environment continue to shape our possibilities.
The state of environmental insecurity is bound to continue. In the horizon of climate
change, other pressing issues, chiefly the future availability of water, have since assumed
priority over salinisation.113 However, when travelling through the GMID today, with
a bit of practice the legacy of salinisation can still be read in the landscape.

Figure 2: Dead trees from salinisation near Bears Lagoon, 21 July 2017.

Source: Daniel Rothenburg. Licensed under a Creative Commons Attribution-NonCommercial 4.0
International Licence.

111 Murray–Darling Basin Ministerial Council, Basin Salinity Management 2030: Status Report 2015–16 (Canberra:
Murray–Darling Basin Authority, 2016), 3–4; Murray–Darling Basin Authority, Basin Salinity Management 2030:
2018–19 Comprehensive Report. March 2020 (Canberra: Murray–Darling Basin Authority, 2020), 9–10.
112 K. Auty, 2013 Science, Policy, People: Victoria State of the Environment (Melbourne: Commissioner for
Environmental Sustainability, 2013), 117.
113 ‘Water availability in the Murray–Darling basin: A report from CSIRO to the Australian Government’ (2008–
9), CSIRO, 5, 8, 10, 26, 28, 34, 43, 45, hdl.handle.net/102.100.100/116603, accessed 31 August 2021.
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Figure 3: Plaque for Gyn Jones at Agriculture Victoria, Kerang, 8 August 2017.
Source: Daniel Rothenburg. Licensed under a Creative Commons Attribution-NonCommercial 4.0
International Licence.
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