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ABSTRACT

Ecology, Settler Colonialism, and the Environments of the American Midwest: The
Science and Politics of Ecological Restoration since 1950

Andrew Mitchell Hoyt
Colonization has transformed the landscapes of the American Midwest and compromised
the region’s resources and ecologies. In response, governments, environmental scientists,
and Indigenous nations have undertaken myriad efforts over the past century to restore
Midwestern environments. Yet the appropriate goals and techniques for this work have
been deeply contested. This thesis explores the scientific, political, and cultural meanings
of ecological restoration in the region. Comparison of different forms of restoration
reveals the contingency, malleability, and historical pitfalls of restoration knowledge and
practices. By framing the pursuit as a problem of scientific, historical, or technical
knowledge, practitioners have often neglected the political and cultural ramifications of
restoration efforts. At the same time, restoration practices have influenced the
intellectual, environmental, and political history of the Midwest in the twentieth century.
The efforts of Midwestern scientists and public agencies have advanced wildlife and
ecosystem conservation in the region, but have at times exacerbated environmental
injustices and inequalities. More recent wild rice conservation efforts by Ojibwe
governments demonstrate that, depending on how the framework has been constructed,
ecological restoration has served as a tool for reclaiming Indigenous sovereignty as well

as a vehicle for settler colonialism.
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INTRODUCTION

Ecological Restoration and the American Midwest

Situated on a typical country road in southwestern Minnesota, Jeffers Petroglyphs
immediately stands out from the expanse of corn and soybeans that dominates much of
the American Midwest. Visitors’ eyes are first drawn to the vast, flat outcrop of reddish-
brown Sioux quartzite—hundreds of feet across—that forms the focal point of the
historical site. To approach the formation, visitors must first cross the 250 acres of
tallgrass prairie that surround the outcrop and typify the pre-colonial environment of the
Prairie Pothole Region (PPR), a biome that stretches to Alberta in the northwest and as
far south as Indiana. Drawing closer to the outcrop, one can make out faint rock
carvings—symbols with complex cultural and spiritual meanings—that Indigenous
peoples began creating 7,000 years ago while traveling through the region and
undertaking pilgrimages to the site.

The Minnesota Historical Society (MNHS) purchased the grounds for the site in
1966 to preserve and provide access to the roughly 5,000 carvings that span the mineral
formation. The organization partners with Native interpreters to lead tours and develop
materials that guide school groups, families, and tourists through the history of the
petroglyphs and the people who created them. As one of the oldest continually used
sacred sites in the world, the MNHS emphasizes the area’s cultural and spiritual
importance to a number of Indigenous communities in the region today as well as their
ancestors. But the MNHS intends for the site to speak to the region’s environmental past,

too. The acres of tallgrass prairie that surround the site provide natural and historic



context for the carvings, helping to transport viewers into the pre-colonial past of the
area. The MNHS regards this glimpse into Minnesota’s “rich natural and cultural history”
as being as significant as the petroglyphs themselves.! Unlike the petroglyphs, however, a
significant portion of these prairies are not original artifacts. They are the result of
decades-long efforts at ecological restoration, accomplished with the help of the
Minnesota Department of Natural Resources, the Nature Conservancy, and numerous
volunteers. Informational materials and tour guides highlight the fact that these are re-
created ecosystems, framing them as important tools of cultural as well as natural
conservation.?

Ecological restoration has emerged over the last century as a rich and diverse
body of theory and practice. It is applied in a growing variety of conservation and
management scenarios that share an emphasis on the rehabilitation of natural systems that
are either too compromised to function or entirely absent. Much of its appeal comes from
its future-looking orientation, offering a positive solution amid the narratives of decline
that have often dominated environmental discourse. But as Jeffers Petroglyphs shows,
ecological restoration is rooted in the past. The park is unusual in that it makes this fact
explicit, complete with signs that challenge visitors to spot the differences between side-
by-side restored and original prairies. But every act of restoration makes an implicit
historical argument. Restorations represent our best guesses at the former environmental
conditions of a place and attest to perceptions of the cultural and ecological value of its

recovery. For conservationists, this presents complex practical questions when

! Language from the MNHS website. See https://www.mnhs.org/jefferspetroglyphs/activities/trails.

2 Prairie restoration at the site date began in 1974, shortly after its acquisition by the MNHS. For more on
Jeffers Petroglyphs and the history of the site, see the official website at
https://www.mnhs.org/jefferspetroglyphs.



undertaking a restoration. How far back should we look for a baseline? How do we
restore a historic ecosystem in a changing world? Even more concerning, the need for
historical baselines can subtly reinforce problematic assumptions regarding the history of
the land. While the interpretive framework employed at Jeffers Petroglyphs highlights the
rich Indigenous history of the site, its prairie restorations take as their de facto model the
environment of the area at the time of European settlement. The implication is that the
“natural” environment is the one that existed before the arrival of settlers to the region
and that it has only lost that status through colonization. The tendency to default to pre-
colonial baselines for ecological restoration neglects the role of Indigenous people in
shaping the land through millennia of varied interactions and relegates their lives to the
purview of natural rather than human history. In doing so, this form of restoration shares
the underlying assumptions of American wilderness conservation, which has long
conflated “natural” with unpeopled.®

As its name suggests, ecological restoration is premised on scientific as well as
historical knowledge. A successful restoration requires not only a historical baseline, but
also the technical knowledge needed to re-create specific environmental conditions. That
knowledge is usually the product of environmental-scientific research. However, because
the notion of ecological restoration is used to frame management efforts across the globe,
the specific context, aims, and relevant expertise for so-called restoration projects vary

widely. They can include, for example, the creation of forest habitats to protect single

3 For more on American wilderness conservation, see Roderick Frazier Nash, Wilderness and the American
Mind (New Haven: Yale University Press, 1967) and William Cronon, “The Trouble with Wilderness; or,
Getting Back to the Wrong Nature,” in Uncommon Ground: Toward Reinventing Nature ed. William
Cronon (New York: W. W. Norton and Company, 1995). On Indigenous erasure and dispossession in
particular, see Mark David Spence, Dispossessing the Wilderness: Indian Removal and the Making of the
National Parks (Oxford: Oxford University Press, 2000).



endangered species and projects purifying toxically contaminated watersheds by planting
wetland grasses. Each of these relies on techniques and knowledge from different fields
of environmental science and management. Indeed, each individual practice under the
restoration umbrella could just as well be considered part of one of these alternative
fields. In addition to a reliance on historical baselines, then, what these practices do share
is a dependence on basic ideas about the organization of the natural world derived from
the science of ecology. What they intend to restore is the integrity of an ecosystem, a
specific ecological process, or other environmental features beneficial to proper
ecological function. Historical baselines for restoration must therefore represent a more
ecologically whole condition than the present state of the restoration site. Though as the
prairies of Jeffers Petroglyphs demonstrate, the end goal of a project can be defined in
aesthetic as much as scientific terms.

At its heart, then, ecological restoration is simply a loose framework for
environmental management. The notion specifies general historical and scientific
assumptions about the end goals of a project. But the individual practices that fall under
this umbrella differ greatly in aims, techniques, and context. This breadth has no doubt
contributed to the ubiquity of the concept, allowing it to describe a range of otherwise
unrelated environmental management practices. But this fact has also presented
challenges for the formation of a professional community surrounding ecological
restoration. As interest in ecological restoration grew among environmental scientists,
conservation advocates, and land management professionals in the second half of the
twentieth century, a professional community began to develop that hoped to unite

practitioners across these disparate activities. In 1981, one such contingent formalized



itself with the creation of Restoration and Management Notes, a journal dedicated to the
practice, and the later formation of the Society for Ecological Restoration (SER) in 1988,
both based at the University of Wisconsin-Madison (UW) and led by its most prominent
booster William Jordan I11. Dealing with the challenge of forming a discipline around
such a loose concept, these self-described restoration ecologists focused on the
development of best practices for ecological restoration—qguiding principles and
frameworks that could join these activities in a more rigorous way. By the late 1980s and
1990s, they called for the adoption of a universal “conceptual framework™ to guide the
practice rather than allowing it to continue on an “ad hoc, site- and situation-specific
approach.”

Historical studies of ecological restoration have their roots in this project of
disciplinary formation. Accounts in this vein have been limited to the small set of
scientists and land managers in the Midwestern United States that directly prefigured the
formation of the SER. They often revolve around the work and thought of American
conservation scientist Aldo Leopold and his successors. Reflecting the disciplinary
anxieties among restoration ecologists in the 1980s, these studies tend to consider only
those historical examples that most closely resemble typical modern restorations,
conceptually and practically, as useful for understanding the development of the field. As
the conventional narrative goes, Leopold developed the revolutionary concept of
ecological restoration in prairie planting projects at the UW arboretum in the 1930s.
Historical studies like Stephanie Mills’s In Service of the Wild and Making Nature Whole

by SER founder William R. Jordan III himself, present Leopold’s UW plantings as the

4 In the words of Richard J. Hobbs and David A. Norton, “Towards a Conceptual Framework for
Restoration Ecology,” Restoration Ecology 4, no. 2 (1996), 93.



foundational event in the history of ecological restoration.®> Though Leopold is
undoubtedly a key figure in American conservation, attributing the development of
restoration to a single individual is symptomatic of an approach that focuses on practical
advances in restoration without considering it as a historical practice embedded in
cultural, environmental, and scientific context. By focusing on a string of Midwestern
botanists and plant ecologists who followed Leopold, these and other studies preclude the
communities, institutions, and cultures that have practiced ecological restoration in its
most basic sense—the re-creation of functional ecosystems—as relevant to the growth
and adoption of the idea. Selective attention to historical context also means that this
literature ignores the relation of ecological restoration practices to the settler-colonial
processes that define Midwestern history. As a result, these studies can even perpetuate
tropes of Indigenous erasure. For example, in recounting the history of prairie restoration
activities in the United States, one restoration ecologist describes the midcentury use of
fire by UW plant ecologist John Curtis as “one of the most important discoveries” in the
development of restoration techniques, despite the fact that Indigenous North Americans
have long employed the practice to manage grasslands.®

Taken together, the earliest historical studies of ecological restoration avoided
difficult questions regarding the complicity of restoration practices in North American

settler colonialism, while favoring a teleological and exclusionary narrative that portrays

> Stephanie Mills, In Service of The Wild: Restoring and Reinhabiting Damaged Land, (Boston: Beacon
Press, 1996); William Jordan 111 and George Lubick, Making Nature Whole: A History of Ecological
Restoration (Washington, DC: Island Press/Center for Resource Economics, 2011).

® Roger Anderson in “History and Progress of Ecological Restoration in Tallgrass Prairie,” in Canaries in
the Catbird Seat: The Past, Present, and Future of Biological Resources in a Changing Environment, ed.
C. Taylor, J. Taft, and C. Warwick (Champaign: Illinois Natural History Survey, 2009), 220. For another
example that focuses on Leopold’s successors, see Daryl Smith, “Prairie Restoration: Bridging the Past and
the Future,” The Prairie Naturalist 46 (August 2014): 62-69. See footnote 38 of chapter one of this thesis
for more on Indigenous prairie management in the pre-colonial period.



the modern field as the culmination of an inevitable process of technoscientific progress.
This founding mythology developed to ground the recently institutionalized field of
restoration ecology as it coalesced around the SER in the 1980s and 1990s. However, by
portraying the organization and its practitioners as the conceptual successors to Aldo
Leopold himself, this narrative has only added to the basic challenges of forming a
discipline around the restoration framework. To argue that all restorations are a product
of Leopold’s ideas reinforces the hegemony of the problematic vision of the practice
enshrined in the UW arboretum—as a return to an imagined static environmental past of
North America that pre-settlement conditions represent. And to emphasize the scientific
development of prairie restoration as the sole origin of ecological restoration excludes the
varied practices that the first self-described restoration ecologists hoped to bring into the
fold in the first place.

Sure enough, this narrow framework for the history of ecological restoration
could not be sustained as the concept grew in popularity. In recent years, thinking on the
necessity of a unified conceptual framework for restoration has reversed course. At the
turn of the twenty-first century, restoration ecologists, environmental humanists, and
contributors working outside of North America began to embrace the ambiguity of
ecological restoration. They argued that disparate approaches are necessary due to the
broad and contingent construction of the restoration concept and the wide range of
practices which it describes.” Central to this thinking has been criticism of the orthodox
“historical fidelity” method, a term coined by Canadian environmental philosopher Eric

Higgs, which entails restoring an ecosystem to its exact historical state as closely as

7 On this point, see especially Joan G. Ehrenfeld, “Defining the Limits of Restoration: The Need for
Realistic Goals,” Restoration Ecology 8, no. 1 (2000).



possible—Leopold’s own rationale.® Higgs and fellow critics pointed out that, in a North
American context, using a pre-colonial reference point as a baseline ignores the role of
Indigenous peoples in shaping the environment for thousands of years before European
settlement. The approach is equally problematic in societies that have a continuous
history of development stretching deeper into the past, where determining any kind of
natural historical state is often impossible.® Increasing awareness of the fact that
ecosystems shift in species composition and structure over time has further complicated
the use of historical baselines. Adopting a humanistic perspective, restoration ecologists
have also begun to tailor their approaches to the specific cultural and economic needs of
the communities that will benefit from a restoration.° For these reasons, restoration
ecologists in the past two decades have increasingly advocated for a more flexible
definition of the practice, one that considers not only the past environmental conditions of
a site, but also the land use and human history of the location, the inevitability of
environmental change, and the characteristics and needs of affected communities.
Mirroring this turn in restoration ecology, historians and practitioners have
developed more robust and expansive frameworks for the historical study of ecological
restoration. They have begun to consider a broader set of practices and individuals in the
history of the concept. Some authors have used this approach to reexamine the traditional
narrative of the practice’s development. American ecologists Peter Smiley Jr. and John

Shuey critique the idea of Leopold as founder of the field by emphasizing the work of

8 Eric Higgs, “The Two-Culture Problem: Ecological Restoration and the Integration of Knowledge,”
Restoration Ecology 13, no. 1 (2005): 160.

® Eric Higgs, Donald Falk, Anita Guerrini, Marcus Hall, Jim Harris, Richard Hobbs, Stephen Jackson,
Jeanine Rhemtulla, and William Throop, “The Changing Role of History in Restoration Ecology.”
Frontiers in Ecology and the Environment. (November 1, 2014), 499.

1 Higgs et al., 499-501.



early-twentieth century landscape architect Jens Jensen in the Chicago area. They
contend that Jensen developed similar prairie planting projects decades before Leopold.
Indeed, greater attention to practices not framed in terms of restoration by practitioners,
including Robert Wilson’s exploration of waterfowl habitat “enhancement” by the US
Fish and Wildlife Service (FWS), has informed our knowledge of the diverse history of
restoration practices. J. Baird Callicott revisits Leopold’s own articulation of the
restoration concept, arguing that his formulation of the historical fidelity model was
based on environmentally deterministic concepts that held sway among American plant
ecologists at the time. Also focusing on scientific context, Laura Martin examines the
role of ecological research and thought in the development of concepts and practices of
ecological restoration in the United States. Taking a broad view of American ecology and
environmental policy in the twentieth century, she shows that ecological restoration
practices have developed along multiple fronts as research-driven attempts to repair the
damage of settler colonialism, without adequately attempting to address the roots of those
disasters in settler-colonial ideas and land management practices. The connections
between settler colonialism and restoration have become a core theme in other American
histories of the framework. For example, David Tomblin argues that the White Mountain
Apache in the American Southwest appropriated knowledge of restoration practices and
techniques, as well as the framework itself, to reclaim sovereignty over resources and

traditional lands in the second half of the twentieth century.!!

11 Peter C. Smiley Jr. and John Shuey, “Discovering the Roots of Ecology and Restoration Ecology in the
Midwest,” In Ecological Restoration in the Midwest: Past, Present, and Future, ed by Christian Lenhart
and Peter C. Smiley Jr. (lowa City: University of lowa Press, 2018); Robert M. Wilson, Seeking Refuge:
Birds and Landscapes of the Pacific Flyway, (Seattle: University of Washington Press, 2010); J. Baird
Callicott, “The Arboretum and the University: The Speech and the Essay,” Transactions of the Wisconsin
Academy of Sciences, Arts, and Letters 87 (1999): 5-22; Laura J. Martin, Wild by Design: The Rise of
Ecological Restoration (Cambridge: Harvard University Press, 2022); David C. Tomblin, “Managing
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Some of the most valuable studies in the emerging literature on ecological
restoration make clear that, despite claims to the concept’s universal applicability,
restoration practices are often shaped by local contexts. This includes not only specific
environmental conditions, but also the cultural and political characteristics of different
regions.*? Given the many forms of environmental restoration across the globe, attention
to regional history is key to developing a broader view of the restoration framework and
its development. Despite its limitations, the conventional narrative of the emergence of
ecological restoration touches on the fact the idea that ecological restoration constitutes a
novel form of environmental management developed within the American Midwest. The
region has been home to the key figures and organizations that have asserted the distinct
identity of restorationists and endeavored to form a professional community and research
apparatus around the pursuit. This is one reason that centering a historical study of
ecological restoration in the American Midwest is particularly illustrative. In addition, a
striking variety of restoration practices other than tallgrass prairie restoration have
emerged from different contexts within the Midwest.

As the meeting place of the North American grasslands to the west and south and
the Great Lakes basin to the north and east, the American Midwest hosts a variety of
ecosystems—tallgrass prairie, wetlands, forests, and numerous freshwater bodies. It is

also rich in exploitable resources. The United States of America incorporated much of

Boundaries, Healing the Homeland: Ecological Restoration and the Revitalization of the White Mountain
Apache Tribe, 1933 —2000,” PhD diss. (Virginia Polytechnic Institute, 2009).

12 These include Marcus Hall’s Earth Repair, which makes the case that differing approaches to restoration
in the Western US and Italy are based on different perceptions of the land and its history. Nancy Langston’s
Climate Ghosts evaluates attempts to restore wildlife populations in the Great Lakes Region in the context
of the region’s settler-colonial history. Marcus Hall, Earth Repair: A Transatlantic History of
Environmental Restoration (Charlottesville: University of Virginia Press, 2005); Nancy Langston, Climate
Ghosts: Migratory Species in the Anthropocene, (Waltham, Massachusetts: Brandeis University Press,
2021).
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these lands with the passage of the Northwest Ordinance of 1787. The accompanying
Land Ordinance of 1785 funded surveys to assess these lands and divide them into
settlement-ready plots. Settlers who claimed these square-mile parcels were encouraged
to establish farms on the fertile soil of the plains. Over the course of the twentieth
century, the federal government expanded these holdings through treaties with
Anishinaabe and Siouan communities in the region. To facilitate development, settlers
undertook the systematic drainage of the region’s wetlands and plowed 98% of the
tallgrass prairie.'® The subsequent centuries of intensive agriculture have etched these
survey lines into the landscape itself, creating the distinctive grid that separates farmland,
cities, and what little undeveloped land remains in the Midwest today. In tandem with
logging in the region’s northern reaches, this development decreased the quantity and
quality of habitat in the Midwest. This process decimated wildlife populations, including
the many waterfowl that bred in and migrated through the Midwest in the summer. Other
animals were driven out by non-native species. This includes the disappearance of native
fish in Lake Superior, the ecology of which has been entirely restructured through the
introduction of invasive species like sea lamprey. As the mining industry boomed
throughout the Great Lakes basin in the twentieth century, its toxic byproducts further
impaired water quality in Upper Midwest states like Minnesota and Wisconsin.4

As constituent processes of settler colonialism, these environmental changes have
also had severe consequences for the Indigenous peoples of the Midwest. Other forms of

colonization involve one nation’s exploitation of resources in and establishment of

13 Smith, “Prairie restoration: Bridging the Past and Future,” 62.

14 For more on environmental and hydrological changes in the Upper Midwest especially, see Nancy
Langston Sustaining Lake Superior: An Extraordinary Lake in a Changing World (New Haven: Yale
University Press, 2017).
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political control over another. In contrast, settler colonialism is the process by which an
invading people attempt to destroy and replace Indigenous societies, cultures, and
peoples. In his foundational articulation, Patrick Wolfe characterizes the phenomenon as
“a structure, not an event”—one created through interacting transformational processes
that pervade all realms of society.'® These include not only the displacement of
Indigenous peoples for settlement and development, but also the creation of new political
and legal structures that enable further dispossession. In many cases, settler states have
prioritized the creation of policies intended to assimilate Indigenous peoples into settler
society through the imposition of hegemonic ideas and values and the erasure of
Indigenous knowledge and culture. Germane to discussions of ecology in settler contexts,
a feature of settler colonialism is also the replacement of Indigenous knowledges by
settler science. In North America, it is through this process that ecology and other
environmental sciences have become the dominant means of knowing and modifying the
environment since the advent of settler society. Though these practices often seek to
remedy the degradation of the physical environment that is a distinctive feature of settler
colonialism, they have often perpetuated colonial injustices.®

Indeed, it is in response to the unraveling of the ecologies of the Midwest through
colonization that the logic of restoration has come to dominate environmental
management in the region today. This thesis charts the emergence of practices of

ecological restoration in the American Midwest and examines their role in the

15 patrick Wolfe, Settler Colonialism and the Transformation of Anthropology: The Politics and Poetics of
an Ethnographic Event (London: Cassel, 1999), 163.

16 On the environmental dimensions of settler colonialism, see Kyle Whyte, “Settler Colonialism, Ecology,
and Environmental Injustice.” Environment and Society 9, no. 1 (September 2018): 125-44. For more on
the role of settler environmental management in Indigenous dispossession, see Langston, Climate Ghosts.
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environmental, intellectual, and political history of the region. One facet of this process
has been a shift in the methods and professional obligations of environmental scientists in
the region. The first chapter reconsiders the development of the practice of tallgrass
prairie restoration by contextualizing it within the tradition of scientific ecology in the
American grasslands. The grasslands were a founding site of the discipline of ecology in
the United States, but research in the region declined as the discipline dispersed across
the nation and took on new methods and questions in the postwar period. However,
during the following decades, the imperative of environmental restoration facilitated a
rebirth of scientific ecology in the region. Prairie ecologists like John T. Curtis at UW
shaped their research around dual concerns of basic ecology and the development of
prairie planting techniques. As the practice spread in the postwar period, it followed
existing professional networks of ecologists, state officials, and conservation
professionals in the region. This process contributed to professionalization of
environmental management in the Midwest. At the same time, restored prairies provided
important grounds for experimental research in plant ecology, helping to revitalize the
tradition of field research in the grasslands. But these sites, along with the methodologies
and perspectives of this new plant ecology, also perpetuated settler fictions regarding the
environmental history of the region. Driven by a form of plant ecology that emphasized
the naturalness of pre-colonial ecological conditions, restored prairie sites displayed a
whitewashed vision of the past that erased the presence of Indigenous peoples on the
landscape.

While plant ecologists developed and popularized prairie restoration as a

conservation strategy, public agencies in the Midwest focused their management efforts
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on the restoration of game and waterfowl habitat. Composing much of the Midwest, the
PPR today is made up of a patchwork of protected waters, wetlands, and prairies. Some
of these parcels are surviving fragments of a pre-settlement landscape, but many have
been re-created for a very specific reason—to maintain and revive dwindling game
populations in response to growing demand for sport hunting. The second chapter traces
the adoption of ecological restoration practices by the lowa Conservation Commission,
the state agency that has been tasked with the regulation of Iowa’s environments and
environmental amenities since the early twentieth century. In the mid-twentieth century,
the agency faced the dilemma of developing a conservation policy for the US state with
the highest rate of private land ownership and in the face of intensifying agricultural
development. Agency officials looked to the emerging science of game management to
maximize the production of game populations, arriving at a model of restoration based on
the creation of new habitat in the most efficient manner possible. From the start, this
policy prioritized sport hunters over other constituents. But this began to change in the
1980s, when lowans with increasingly nuanced, ecologically informed views of
conservation pushed the agency to reconsider its view of restoration. In response, the
Commission began framing its management efforts around benefits to a greater range of
species and in terms of ecosystem conservation and services. The agency remade itself to
fit this new political environment—structurally, culturally, and in terms of in-house
scientific expertise. Yet instead of material changes, many of these adjustments were
rhetorical shifts intended to appease a larger and more diverse set of interest groups. In
practice and messaging, restoration for public agencies in the region had to be conceived

in ecological terms to be politically viable by the end of the twentieth century.
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Though recent decades have brought restoration policies with a broader appeal,
the environmental management practices of public agencies, environmental scientists,
and conservation professionals throughout the twentieth century contributed to the
ongoing dispossession of Indigenous lands and resources in the Midwest. Chapter three
details the work of Ojibwe governments in Minnesota that have used ecological
restoration as a tool to resist and reverse these processes. Even as prairie ecologists and
public agencies attempted to restore the prairies and wetlands of the region, natural
populations of manoomin (wild rice in Ojibwe) harvested by Ojibwe communities on the
shores of Lake Superior declined with little intervention from state scientists or
conservation agencies. Since the 1990s, Ojibwe governments have developed models of
management that draw on traditional knowledge and stewardship practices to preserve
and restore populations of manoomin in Minnesota. But because of the spiritual,
economic, and cultural importance of the resource to the Ojibwe, these restoration efforts
have reverberated beyond the realm of environmental management policy. The
restoration of wild rice has provided grounds for rebuilding customs of resource
stewardship on ceded territory, sustaining the economic and cultural vitality of Ojibwe
communities, and securing a greater degree of political autonomy and authority in
environmental governance and diplomacy in the Midwest. Through this process, Ojibwe
governments have pushed the state of Minnesota and other environmental agencies and
organizations to recognize Ojibwe sovereignty and see ecological restoration as
dependent on political and cultural factors.

Over the past century, these new forms of prairie restoration, public land

management, and wild rice conservation have altered the landscapes of the Midwest in
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striking ways. But as they developed, these practices have also reshaped the institutions
and governments responsible for them. Restoration provided the impetus and methods for
the renewal of plant ecological research and the birth of professional environmental
management in the region. Changing popular ideas about which elements of the natural
world ought to be restored shaped the professional composition and structure of the lowa
Conservation Commission in the 1980s. Ojibwe governments have molded wild rice
management programs around several tribal priorities, including food sovereignty and
public health initiatives, the management of ceded territory, and water pollution
remediation. Disputes and later political partnerships over rice provided grounds for
Ojibwe tribes to build political leverage in their relations with the states of the Upper
Midwest and federal agencies. Introducing those state governments and organizations to a
form of restoration based on traditional knowledge has pushed them to view resource
management as an issue of cultural renewal. In these ways, ecological restoration has
been a significant force for environmental and political change in the Midwest since the
mid-twentieth century.

Conversely, environmental, cultural, and political factors specific to the Midwest
have shaped the development of restoration knowledge and practices in the region.
Histories of US conservation have tended to focus on the role of national policy in
driving conservation practices. As a result, state laws and policies represent an
understudied element of conservation history. State governments must account for and
work within federal conservation frameworks, but also deal with unique local pressures
in designing and implementing programs. For example, political-economic shifts specific

to lowa in the 1980s forced the lowa Conservation Commission to adapt its restoration
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practices, even as federal conservation efforts faltered during the decade. In addition,
specific environmental characteristics in the Midwest shaped the techniques and scientific
knowledge used in restoration efforts. This included obvious cases, such as the use of
dams and earthen dikes to flood land and re-create the distinctive wetland habitats of the
PPR. But these influences could be more subtle, including instances in which the use of
tallgrass prairies as sites of field research shaped ostensibly universal ecological concepts
to reflect the unique characteristics of the biome. For both plant ecologists and public
agencies, settler-colonial histories and attitudes particular to the region influenced
decisions about the appropriate goals and methods of restoration projects. Ojibwe
governments’ efforts to conserve wild rice are also shaped by the region-specific histories
of both US-tribal relations and the local environmental consequences of settler
colonialism. Though all these conservation efforts were influenced by national political
and scientific paradigms, they played out in the context of local culture, political
economy, and environmental conditions. A regional perspective thus combines multiple
political scales to demonstrate the differential ways in which environmental policies and
management initiatives are shaped and enacted at the state, regional, and federal levels.

If the history of ecological restoration in the Midwest demonstrates the
importance of examining specific restoration practices within their local contexts, it also
reveals general problems with the ecological restoration framework as it has been
understood historically. Scientists, environmental managers, and public agencies have
often viewed restoration strictly as a technical problem. They have expended
considerable effort to develop best practices in the restoration of different ecosystems,

habitat types, and individual plant and animal species. While our ability to create precise
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restorations and meet specific conservation goals has improved considerably, the basic
aims and definitions of restoration have received little attention until the past few
decades. The historical fidelity model offered a simple and seemingly intuitive
conceptual framework, but its multiple pitfalls have forced restoration ecologists back to
the drawing board. What is needed to advance ecological restoration is not just more
specific historical or technical knowledge, but continued attention to the larger role of the
practice in human culture and society.

In North America, the heart of the problem is that, due to the pervasive and
multipronged structure of settler colonialism, environmental management practices that
are informed only by settler-produced scientific knowledge will alter the environment in
ways that erase and replace Indigenous ways of knowing and being. But these same
traditions can inform better restoration practices. As a form of what Potawatomi ecologist
Robin Kimmerer describes as “reciprocal restoration,” Ojibwe wild rice management
provides an example of an alternative framework.!’ Restoring wild rice has as much to do
with the maintenance and renewal of Ojibwe resource stewardship and subsistence
culture as it does plant conservation. At its heart, this is a much more ambitious view of
the practice. Ecological restoration is not only useful for repairing the harm we have done
to the natural world; it can help us build more beneficial relationships between humans

and their environments going forward.

17 Robin Wall Kimmerer, “Restoration and Reciprocity: The Contributions of Traditional Ecological
Knowledge,” in Human Dimensions of Ecological Restoration: Integrating Science, Nature, and Culture
ed. Dave Egan, Evan E. Hjerpe, and Jesse Abrams, 257-276 (Washington, DC: Island Press/Center for
Resource Economics, 2011), 258.
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CHAPTER ONE

Prairie Restoration and the Revival of Midwestern Plant Ecology

Conference organizer Peter Schramm could not help but feel that the inaugural
Symposium on Prairie and Prairie Restoration was “a very special happening.” It brought
“120 enthusiastic prairie devotees,” to Galesburg, Illinois, in a show of the “renewed
interest in the subject of prairie” among conservation professionals in the American
Midwest in 1968.! Spanning this field, attendees included “scientists from universities,
professional botanists, wildlife people, rangers and naturalists from state parks and
wildlife refuges.”? Schramm himself was an ecologist, as were many of those responsible
for the gathering. Their “concentrated attention” on applied prairie ecology made the
restoration practices showcased at the event possible.? Yet this kind of applied research
reflected few of the topics and approaches popular among American ecologists at the
time. Ecology had gained a national identity with the emergence of the popular
environmental movement during the 1960s and the growth of the discipline’s central
professional organization, the Ecological Society of America (ESA). With an influx of
funding from federal agencies, ecologists turned their attention to universal concepts and
problems of greater scope. Many even began to deliberately distance themselves from the
problems of popular environmental concern. When they did apply their research directly

to conservation issues, they tended to do so through national organizations, such as the

! Peter Schramm, “Preface,” in Proceedings of a Symposium on Prairie and Prairie Restoration, ed. Peter
Schramm (Galesburg: Knox College Biological Field Station, 1970), 2.

2 peter Schramm, "My Career in Prairie Research and Restoration," in Proceedings of the 24th North
American Prairie Conference, ed. Roger Anderson and Chris Brenda (Normal: Illinois State University,
2016), 64.

8 Schramm, “Preface,” 2.
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Nature Conservancy, that had the influence needed to establish large nature reserves.*
The prairie restoration practices on show in Galesburg seemed provincial in comparison
to these shifting national priorities. This regional group of ecologists worked with local
governments and universities to create carefully planned and painstakingly tended local
prairie plant communities. Their meticulously researched planting techniques yielded
prairies that often included more than one hundred plant species, collected from local
populations and hand-seeded, acre by acre, over several years.®

Contemporary prairie restoration ecologists regard this inaugural conference as a
foundational moment in the development of their discipline. The biennial meetings have
remained a touchstone as the practice has grown more popular in the subsequent half-
century. Yet the conference also represents the revival of a scientific tradition that
confounds the nationalizing trend in American ecology in the mid-twentieth century. In
his foundational history of American ecology, Saving the Prairies, historian of science
Ronald Tobey depicts the rise and fall of American grasslands ecology.® Concerned by
the rapid disappearance of this biome in the late nineteenth century, the first generation of
ecologists in the region, including the University of Nebraska’s Frederic Clements and
University of Chicago’s Henry Chandler Cowles, formed an expansive network of
researchers in plant ecology across the prairie states. But their influence extended beyond
the prairies. Tobey argues that “their struggle to understand and to preserve one of the

great biological regions of the world... created the science of ecology, in a professional

4 Stephen Bocking, Ecologists and Environmental Politics: A History of Contemporary Ecology, 2" ed.
(Morgantown: West Virginia University Press, 2017), 183-186.

5 For examples, see Peter Schramm, “A Practical Restoration Method for Tall-Grass Prairie,” and Arthur H.
Ode, “Some Aspects of Establishing Prairie Species by Direct Seeding,” in Proceedings of a Symposium on
Prairie and Prairie Restoration, ed. Peter Schramm (Galesburg: Knox College Biological Field Station,
1970).

6 Tobey, 219.



21

sense, in the United States.”’ The concepts and methodologies they developed defined the
field of plant ecology in the country for the first half of the twentieth century. But by the
1940s, shifts in the conceptual foundations of biology, the outbreak of the Second World
War, and new empirical sensibilities drove a dispersal of plant ecological research across
the nation. At the same time, as environmental catastrophes like the Dust Bow!l and
continued development reduced the prairies to a fraction of their historic extent, the
preservationist mission of America’s first ecologists seemed to have been a failure.®

Yet the 1961 symposium suggests that Midwestern plant ecology did not
disappear. Instead, its practitioners adopted new empirical standards and new frameworks
for conservation. Where the first generation of prairie ecologists attempted to save the
disappearing prairies, this chapter contends that the imperative of ecological restoration
drove a conceptual and empirical shift in Midwestern plant ecology and a revival of its
professional networks in the mid-twentieth century. | focus on the work of John T. Curtis,
a botanist and plant ecologist, and his students at the University of Wisconsin-Madison
(UW). In the 1940s and 1950s, Curtis and his students conducted a program of field
research at the University of Wisconsin Arboretum that advanced basic plant ecology and
introduced new techniques for the emerging practice of prairie restoration. They
disseminated this new applied prairie ecology among a then-dormant network of plant
ecologists in the region, popularizing the practice of prairie restoration and the novel
ecological concepts that informed it and establishing a series of restored prairie research

sites that now provide the foundation for ecological field research in the Midwest.

" Ronald Tobey, Saving the Prairies: The Life Cycle of the Founding School of American Plant Ecology,
1895-1955 (Berkeley: University of California Press, 1981), 2.
8 Tobey, 221-222.



22

Midwestern plant ecology transformed from a discipline based in observational, basic
science to one focused on experimental methods and applied conservation problems.
Ecological restoration drove—and remade—a Midwestern ecology that contrasted the
national discipline in the second half of the twentieth century.

At the same time, | characterize the twentieth-century emergence of the ecological
restoration framework in the United States as a product of the larger conceptual,
methodological, and institutional shifts in the discipline of ecology. Despite the basic role
of the ecosystem concept in the notion of ecological restoration, few studies have
critically examined the part that the science of ecology has played in the development of
the framework. Laura Martin’s recent Wild by Design demonstrates that changing ideas,
methods, and political priorities among American ecologists shaped the emergence of
restoration practices in the United States throughout the twentieth century. Yet while this
national scope yields important insights, as the inherent geographic boundaries of a
practice like prairie restoration suggest, the emergence of ecological restoration has also
been bound up with more localized issues. As Jeremy Vetter has observed, regional
frameworks are an underutilized tool for historians of science. His accounts of “science in
action” in the American West demonstrate that this scale captures many of the
environmental and institutional characteristics that have most directly shaped the day-to-
day lives of field scientists.® Similarly, this chapter aims to portray applied ecology “in

action” by exploring the ways in which regional history, environment, and institutions

9 Jeremy Vetter, Field Life: Science in the American West During the Railroad Era (Pittsburgh: University
of Pittsburgh Press, 2016), 5-8. For another example of this regional framework, and one which links field
research to developing conservation practices, see Albert G. Way, "Burned to be Wild: Herbert Stoddard
and the Roots of Ecological Conservation in the Southern Longleaf Pine Forest," Environmental History 11
(July 2006): 500-526.
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have interacted with changing ecological ideas to shape the structure of environmental
management in the Midwest. A reinvigorated Midwestern ecology provided the
professional, epistemic, and organizational foundations for the emergence of
professional, research-driven environmental management in the Midwest—a field for
which prairie restoration continues to provide a key management strategy.

The role of place in this history extends beyond the geographic boundaries that
defined these communities of practitioners. Environmental, cultural, and social
characteristics of the Midwest itself shaped both the ecological research and restoration
practices conducted in the region. This includes, for instance, ostensibly universal
ecological principles that were molded to and limited by the ecology of tallgrass prairie.
Even more striking is the implication of plant ecological research in Midwestern settler
colonialism. The logic of the historical fidelity model was ubiquitous among restoration
efforts in North America as the ecological restoration framework spread in the 1980s. But
due to its problematic implications, the approach has been a source of consternation in
recent decades as restoration ecologists have sought methodological alternatives and new
conceptual frameworks to guide their work. However, this chapter demonstrates that this
implicit historical revisionism is not simply a byproduct of problematic restoration
methodologies. In the Midwest, it has been rooted in cultural assumptions and attitudes
particular to the settler-colonial history of the region. For Midwestern plant ecologists in
the mid-twentieth century, prairie restoration sites served a vital empirical function by
facilitating the pursuit of experimental rather than observational field research. But at the
same time, these sites took on subtle, problematic historical meaning. By making real a

static pre-colonial baseline, restored prairies invoked an imaginary, whitewashed history
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of the region that erased the evidence of Indigenous management practices on the land.
Even as plant ecologists attempted to repair the damage that settler colonialism had
wrought on the prairie landscape, plant ecology became a tool for reinforcing colonial
narratives. Historians have explored several contexts in which the science of ecology has
functioned as a tool for colonial domination. Yet the notion of a “residential” Midwestern
ecology—in which the production of knowledge is embedded within the environmental
and cultural particularities of place—demonstrates how ecological research and

knowledge can be shaped by and reinforce subtle processes of settler colonialism.°

John T. Curtis and the Vegetation Question
The scientific restoration of vegetation in the United States has long relied on concepts
that explain the structure of plant communities. This area of inquiry would fall under the
purview of plant ecology as the field emerged in the late-nineteenth century. For much of
its early history, the discipline was dominated by the thought of Frederic Clements, a
botanist and plant ecologist at the University of Nebraska. As he formulated his ideas in
the early twentieth century, he drew on Nineteenth-century European biogeographers like
Alexander Von Humboldt, who related patterns in the distribution of vegetation across
the landscape to gradients in environmental conditions. Humboldt introduced the concept

of the “association” to describe groups of plants that shared similar environmental

10 For analyses of ecology in colonial contexts, see Eugene Cittadino, Nature as the Laboratory: Darwinian
Plant Ecology in the German Empire, 1880-1900 (Cambridge: Cambridge University Press, 1990); Peder
Anker, Imperial Ecology: Environmental Order in the British Empire, 1895-1945, (Cambridge: Harvard
University Press, 2001); Helen Tilley, Africa as a Living Laboratory: Empire, Development, and the
Problem of Scientific Knowledge, 1870-1950 (Chicago: University of Chicago Press, 2011).
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conditions.!* However, even if one might be able to easily distinguish, say, a forest from
a prairie through observation, it was not a given that these groupings had any bearing on
ecological processes. Clements attributed biological meaning to these units, theorizing
that the plant community functioned as a unified “superorganism” composed of
individual species.?

Clements also built on the turn-of-the-century ideas of Henry Chandler Cowles at
the University of Chicago, whose research on the shores of Lake Michigan introduced the
notion of “succession”—a process by which, following a disturbance, the species that
compose the vegetation of an area progress towards their previous, natural state.*® This
might start with a collection of weeds, advance to larger, hardier plants, and culminate in
a mature plant community. The exact composition of each community represented the
“climax” conditions of a site, so named because they were determined by the climate and
other environmental factors of the region—an environmentally deterministic view
adopted from biogeographers. Synthesizing these frameworks, Clements viewed
succession as a process of embryonic development towards a mature climax “formation.”
Though conceived as functional organisms, each formation encompassed significant
variation in geography and species, comprising, for example, the whole of the tallgrass

prairie.'*

1 For more on the role of Humboldtian ideas in plant ecology see Malcolm Nicolson, “Community
Concepts in Plant Ecology: From Humboldtian Plant Geography to the Superorganism and Beyond,” Web
Ecology 13, no. 1 (December 2013): 98-100.

12 Frederic E. Clements, Plant Succession: An Analysis of the Development of Vegetation (Washington DC:
Carnegie Institution of Washington, 1916), 3.

13 For more on Cowles’s research, see Eugene Cittadino, “A ‘Marvelous Cosmopolitan Preserve’: The
Dunes, Chicago, and the Dynamic Ecology of Henry Cowles,” Perspectives on Science 1, no. 3 (September
1993): 520-559.

14 Each formation could be further divided into associations based on these variations, though Clements
viewed the entire formation as the primary and most biologically significant unit of vegetation. Clements,
Plant Succession, 126.
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Under a Clementsian paradigm, the structure of plant communities and their
successional properties became the primary objects of study for American plant
ecologists in the first half of the twentieth century. However, the existence of the plant
community itself was subjected to widespread critique when several ecologists entering
the profession in the 1940s introduced new theories of vegetational structure.'® One of the
most prominent of these individuals was John Curtis. His research at UW during the
1940s and 1950s culminated in the development of a new “community continuum”
concept. This theory borrowed from the 1920s research of American plant geneticist
Henry Gleason. Gleason accepted that collections of plants could be observed and
characterized, but he argued that these groupings had no functional properties in and of
themselves. Instead, the distribution of plant populations was determined only by the
environmental requirements and adaptations of the individual species which composed
them. Plant communities were merely coincidental groupings of species adapted to
similar conditions—an artifact of human observation rather than ecological fact.*

American plant ecologists largely rejected Gleason’s “individualistic hypothesis”
until individuals such as Curtis revisited it in the 1940s. In fact, Curtis considered his
approach only a “slight modification” of Gleason’s. He differed in believing that plant
associations did have their own internal ecological properties, in that some dominant

species could influence the distribution of others. However, he also disagreed with the

15 Debate during this period focused on the degree of biological integration within the community as well
as scale at which units of vegetation should be defined. See Nicolson, “Community Concepts in Plant
Ecology,” 98-100.

8 Henry A. Gleason, “The Individualistic Concept of the Plant Association,” American Midland Naturalist
21, no. 1 (January 1939): 93. In addition to Gleason, the other most notable critique of Clements before the
Second World War came from British ecologist Arthur Tansley, who proposed an early form of the
ecosystem concept. See Arnold G. van der Valk, “From Formation to Ecosystem: Tansley’s Response to
Clements’ Climax,” Journal of the History of Biology 47, no. 2 (July 2013): 294.
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notion that plants existed in discrete, major formations. Communities were therefore not
separate, bounded entities, like Clements believed, nor were they entirely matters of
happenstance, as Gleason contended—they existed along a fluid, dynamic continuum of
associations defined by each distinct combination of species. At the same time, Curtis
acknowledged that the continuum itself was subject to selection pressure—reconciling
the environmental determinism of Clements with an increasingly common Darwinian
perspective.l” Occupying an appealing middle ground, Curtis’s community continuum
concept would be developed further by plant ecologists in the second half of the century
as the field shifted towards the study of individual plant populations and their relation to

the ecosystem.*8

The Prairie Laboratory at the University of Wisconsin
Historians of ecology have emphasized the role that Curtis’s commitment to statistically
robust methods played in the development of the community continuum theory. Along
with many of his peers, Curtis considered basic statistics and new computational
technologies to be important foundations for “establishing ecology as a science instead of

an art.”*® As he developed the continuum concept, he ensured it met these heightened

17 John T. Curtis to C. G. G. J. van Steenis, October 8, 1956, box 6, folder B.5, John Curtis Papers,
University of Wisconsin-Madison Archives, Madison, Wisconsin (hereafter JCP).

18 Robert P. MclIntosh, “The Continuum Continued: John T. Curtis’ Influence on Plant Ecology,” in John T.
Curtis: Fifty Years of Wisconsin Plant Ecology, ed. James S. Fralish, Robert P. MclIntosh, and Orie L.
Loucks (Madison: The Wisconsin Academy of Arts, Letters, and Sciences, 1992), 106-111.

19 John T. Curtis to P. Grieg-Smith, February 10, 1958, box 4, folder Other foreign countries, JCP. On
Curtis and shifting methodologies and empirical standards, see Malcolm Nicolson, “’Towards Establishing
Ecology as a Science Instead of an Art’: The Work of John T. Curtis on the Plant Community Continuum,”
Web Ecology 2, no. 1 (February 2001): 2; T. F. H. Allen, Gregg Mitman, and T.W. Hoekstra, “Synthesis
Mid-Century: J. T. Curtis and the Community Concept,” in John T. Curtis: Fifty Years of Wisconsin Plant
Ecology, ed. James S. Fralish, Robert P. Mclntosh, and Orie L. Loucks (Madison: The Wisconsin Academy
of Arts, Letters, and Sciences, 1992), 125-129; and Tobey, 221-222.
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empirical standards. Early in his career, he and his students developed survey techniques
for gradient analysis, a method for the quantitative characterization of plant communities
as collections of species that gradually shift across the landscape. In 1946, he secured
funding to apply the technique in a ten-year survey of plant communities across
Wisconsin. Over the following decade, plant ecologists at UW amassed hundreds of
boxes of cutting-edge punch cards to store this data, providing the raw materials for
dozens of published papers and filling several rooms at the university. By 1960, Curtis
synthesized this meticulous program of field research into his book, The Vegetation of
Wisconsin, which he framed as a treatise in support of the continuum idea and a proof-of-
concept for the gradient analysis method as a means of describing the structure of
vegetation.?°

Yet, in addition to these new methods, the discipline of American ecology
underwent another transition at the time that proved just as influential for Curtis’s ideas.
Even as some American ecologists began to focus on more theoretical problems in the
mid-twentieth century, others increasingly viewed their research as providing a scientific
foundation for conservation. Restoration itself became a pressing problem in applied
ecology. However, as several historians have shown, concepts of restoration developed
by American ecologists in the first half of the twentieth century were molded by the
dominant Clementsian paradigm of the time.?! Laura Martin’s work on ecologists’
response to the Dust Bow! provides a striking example. Following years of intensive

agriculture, droughts in the early 1930s left millions of acres of farmland stretching from

20 Descriptions of quantitative methods in John T. Curtis. to A. G. Vestal, April 10, 1954, box 3, folder U-
Z, JCP. See also John T. Curtis to William E. Martin, January 8, 1958, box 4, folder A-Z, JCP.

2L See, for examples, J. Baird Callicott, “The Arboretum and the University: The Speech and the Essay,”
11-13 and chapter three of Marcus Hall, Earth Repair.
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lowa to the Texas panhandle barren. As topsoil became unstable and quickly eroded,
Franklin Delano Roosevelt’s New Deal program dispatched Civilian Conservation Corps
(CCC) teams across the grasslands to stabilize affected lands. Some American ecologists,
Clements chief among them, were critical of CCC land management programs. Their
grievances centered on the fact that the CCC’s approach contradicted fundamental tenets
of Clementsian ecology. Foresters working with the Corps tended to prescribe planting
hardy, though successionally inappropriate plant species that could hold down topsoil.
Ecologists advocated instead for setting land aside and letting succession take its natural
course—that is, to let the land recover to its climatically determined conditions. Victor
Shelford at the University of Illinois and Emma Lucy Braun at the University of
Cincinnati spearheaded campaigns to establish such “nature reservations,” which would
allow for this form of conservation and provide sites for research on succession. Though
they were ultimately unable to capitalize on federal interest at the time, American
ecologists had developed a coherent theory of ecological restoration—at this point
dependent on mechanisms of Clementsian ecology.??

Curtis shared with this earlier generation a commitment to applied research in
plant conservation. As he finished his doctoral work in botany in the late 1930s, this
motivation led him to the field of ecology and the notion of restoration itself. He initially
researched problems of orchid germination, “working constantly” to develop methods for
propagating the sensitive plants in a greenhouse.?® After working with public agencies
and conservation organizations in Wisconsin to identify and protect areas containing rare

wildflower species throughout the decade, it became clear to him that the propagation of

22 Martin, Wild by Design, 42-62.
23 John T. Curtis to Carl T. Ramsey, October 13, 1936, box 1, folder R, JCP.
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individual plant species could not scale to match conservation needs.?* Plant ecology
offered a more “workable phase” of “wild plant conservation” because the field focused
on entire plant communities rather than individual species.?® By 1938, when he was hired
as a professor of botany at UW, Curtis had come to see ecology as “the basic science of
conservation.”?® He began to view the “regeneration and maintenance” of plant
communities as the most effective direction for his research.?’

At the outset, though, Curtis shared a belief that Clements’s account of succession
held the key to restoring vegetation. He first began to doubt the validity of the concept
during the Second World War, when the U.S. Board of Economic Warfare recruited him
to be the scientific director for the “Cryptostegia Project” in Haiti, where he attempted to
develop new botanical sources of rubber.? Seeing the “immensely complex group of
tropical plant associations,” a striking contrast to the relative uniformity of Midwestern
forests and prairies, caused him to question “the validity of the entire plant-association
concept.”?® So transformative was this experience that Curtis felt forced to renounce a
previously awarded Guggenheim Fellowship for research on the role of climax
succession in the restoration of forests in northern Minnesota. This “changed outlook

borne of field experience” made clear that a “basic understanding of the constituent

2 An example being his extensive collaboration with Albert Fuller, curator of the Milwaukee Botanical
Garden, to identify sites containing rare orchids. Albert M. Fuller to John T. Curtis, March 8, 1937, box 1,
folder Fuller, Albert M., JCP.

25 John T. Curtis to Ovid Butler, March 11, 1941. box 1, folder A, JCP.

2 John T. Curtis to John F. Reed, March 5, 1954, box 5, folder B.16, JCP.

27 John T. Curtis to J. R. Schramm, January 12, 1942, box 1, folder S, JCP.

28 “Records of War Research as a Civilian—John T. Curtis,” copy of US War Department document,
August 25, 1947, box 1, folder Letters to be filed, JCP, 2. Curtis and his team of botanists and chemists
studied the potential of rubber vine (Cryptostegia grandiflora) as an emergency source of rubber for the
next three years—one of several wartime projects through which the US used the expertise of American
biologists to build economic ties with Central American nations. See Megan Raby, American Tropics: The
Caribbean Roots of Biodiversity Science (Chapel Hill: The University of North Carolina Press, 2017), 137.
29 John T. Curtis to W. S. Cooper, March 12, 1945, box 6, folder Guggenheim Foundation, JCP.
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species of... plant formations” was necessary for an effective approach to applied plant
ecology.*°

Upon his return to UW, he attempted to address this problem through a joint
research program on the structure and restoration of native plant communities. This
began in earnest in 1949 when, following the tragic death of prominent conservationist
Aldo Leopold in a brush fire, Curtis succeeded him as the Director of Research for the
UW arboretum. Though American ecologists had been unable to convince the CCC to
establish nature reservations in the aftermath of the Dust Bowl, Leopold—a firm
Clementsian and supporter of the nature reservation policy—had succeeded in enlisting a
CCC team to assist with a series of prairie restorations at the arboretum. Leopold and his
collaborator Ted Sperry, a plant ecologist provided by the National Park Service, directed
the team to transplant sod from native prairie remnants into the restoration site. By 1940,
they had transferred fifteen tons of earth and plant matter into the arboretum.!

Though this initially appeared to be the best method to create accurate “artificial
prairies,” it became clear over the next two decades that prairie restoration was not such a
simple process.®> While Leopold and Sperry had experimented with some additional
management and planting practices, Curtis introduced a greater variety of techniques and
rigorous and regular surveys to test them. However, this was more than a corrective to
earlier management practices. These efforts transformed the restored prairies into sites of

basic research on the structure of plant communities. Studies intended to address

30 John T. Curtis to Henry Allen Moe, October 25, 1945, box 6, folder Guggenheim Foundation, JCP.

31 “Itemized List of Accomplishments by CCC-NPS at University Arboretum,” memorandum, 1940, box 1,
folder 1936-1940, Arboretum Collection, University of Wisconsin-Madison Archives, Madison, Wisconsin
(hereafter AC), 3. For more on the Clementsian basis of Leopold’s ideas, see Callicott, “The Arboretum
and the University,” 11-13.

32 John T. Curtis, “Prairie Reestablishment at the University of Wisconsin,” article in The University of
Wisconsin Arboretum News, October 1952, box 1, folder 1950-1955, AC, 2.
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problems in both applied and basic plant ecology became “the main botanical project of
the arboretum” under Curtis’s purview.3 The resulting phenomenological and empirical
evidence contributed to the conceptual and empirical foundations of Curtis’s developing
continuum concept and the refinement of prairie restoration practices at the arboretum—a
process which blurred the lines between basic and applied field research and created a
model for the empirical and professional transformation of Midwestern plant ecology.
One such occasion was Curtis’s experimental study of controlled vegetation burns
as a management tool. Plant ecologists in the Midwest had long been perplexed by the
border between the tallgrass prairie biome and the hardwood forests of the Great Lakes
region. Through the process of “prairie-forest succession,” tree saplings encroached in
adjacent prairies, slowly transforming them into hardwood forests over time.>* As
Clementsians, Leopold, Sperry, and other ecologists in the region identified distinct soil
types at the border as the probable factor distinguishing the two climaxes. However, this
hypothesis could not explain how tree species outcompeted climax prairie plants in soil
that provided supposedly inadequate growing conditions.® The process also presented a
practical challenge for restoring and managing tallgrass prairie, requiring regular efforts
to keep encroaching saplings at bay. Though intended to deal with this latter problem, the
solution to both issues came when Curtis and his students implemented the arboretum’s

first program of experimental prairie burns.® Regular fires, it seemed, prevented “the

33 John T. Curtis, “Arboretum Technical Committee Annual Research Report,” July 1, 1947, box 1, folder
1944-1948, AC, 1.

3 “An Outline of Major Problems Involved in the Study of the University of Wisconsin Arboretum Area,”
n.d., box 1, folder 1936-1940, AC, 2.

% Ibid.

3 Aldo Leopold, “Prairie Plantings,” memorandum, November 14, 1938, box 1, folder 1934-1939, AC.
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invasion of woody species” into the prairies.3’ This applied research demonstrated that
fire was not only a tool for maintaining restored prairies, but that it was also the
mechanism which shaped the structure of the prairie-forest border—a regular disturbance
instead of a static environmental determinant like climax theory suggested.®

Curtis’s experimental burnings provided solutions for additional management
problems and further insights into plant community structure. In the restored prairies,
transplanted grasses and wildflowers were “not holding their own” against non-native
plants like quack grass and bluegrass that had previously occupied the sites.3 In
experimentally burned tracts, however, fire not only suppressed woody plants, but
allowed native species to outcompete otherwise dominant non-native grasses. Curtis and
his student, Max Partch, hypothesized that prairie plants had adapted to the destructive
impact of fire, while non-native grasses were unable to regrow as quickly in its
aftermath.*® One result was the first full burn of all the arboretum’s prairies in 1950
(“Operation Prairiefire”), which cemented the practice as standard procedure for

managing restored prairies.** It also demonstrated that the adaptations of individual plants

37 John T. Curtis and Max L. Partch, “Effect of Fire on the Competition Between Blue Grass and Certain
Prairie Plants,” American Midland Naturalist 39, no. 2 (March 1948): 437.

38 John T. Curtis and Robert P. McIntosh, “An Upland Forest Continuum in the Prairie-Forest Border
Region of Wisconsin,” Ecology 32, no. 3 (July 1951): 478. This use of fire replicated practices that
Indigenous North Americans had used to manage grazing lands long before the advent of prairie restoration
practices. In fact, the entire prairie-forest border region, which composes much of what is now known as
the Midwest, was shaped by these practices. Curtis was aware of this fact—the implications of which are
explored in the final section of the chapter. On the use of fire by Indigenous peoples in the tallgrass prairie,
see Robert Michael Morrissey, People of the Ecotone: Environment and Indigenous Power at the Center of
Early America (Seattle: University of Washington Press, 2022), 57-59.

39 Curtis and Partch, “Effect of Fire on the Competition Between Blue Grass and Certain Prairie Plants,”
437.

40 Curtis and Partch, “Effect of Fire on the Competition Between Blue Grass and Certain Prairie Plants,”
446.

4 John T. Curtis, “Operation Prairiefire,” memorandum to arboretum staff, April 1950, box 1, folder 1950-
1955, AC, 1.



34

to environmental conditions drove their distribution across the landscape—what would
become a core component of the continuum concept.

Research on new techniques for the propagation of native grasses also eroded
Curtis’s faith in succession, while further contributing to a conception of plant
community structure based on the requirements of individual species. The Dust Bow!l had
made this research a federal priority. US Department of Agriculture “conservation
farming” programs already provided funding and seeds for the cultivation of quick-
growing (often non-native) grasses by traditional agricultural methods, which proved
successful as a means of controlling erosion.*? However, the establishment of native
grasses in anything resembling a natural assemblage was a more complex task. Early
attempts to establish prairie by direct seeding failed to achieve sufficient rates of
germination, even for grasses which were viewed as hardier and more adaptable than
many of the prairie wildflower species.*® The prospect of doing so with a mix of dozens
of species was a daunting task. Leopold and Sperry had also attempted to seed some
prairies directly in the late 1930s—uwith little success.** They too were surprised by the
complexity of propagating hardy grasses, which, based on Clementsian ideas, were
thought to recolonize and alter the soil through the process of succession.*®

Both federally funded research and practical experience with prairie planting thus
made clear that knowledge of the environmental requirements of individual species was

necessary to reestablish tallgrass prairie by direct seeding. Curtis and his students

42 M. M. Hoover, Seed for Regrassing Great Plains Areas (Washington DC: US Department of
Agriculture, 1947), 2. For more on federal re-grassing efforts in western rangelands see Nathan Sayre, The
Politics of Scale: A History of Rangeland Science (Chicago: University of Chicago Press, 2017), 146-149.
4 C. J. Coukos, “Seed Dormancy and Germination in Some Native Grasses,” Agronomy 36, no. 4 (April
1944): 337-338.

44 John T. Curtis, “Prairie Reestablishment at the University of Wisconsin Arboretum,” 3.

45 John T. Curtis, “Introduction to Existing Flora,” March 1951, box 1, folder Prairie Garden, AC, 4.
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conducted studies of native grass germination throughout the 1950s in an attempt to
address this problem. The evolution of this research also demonstrates Curtis’s gradual
adoption of a definition of plant community structure based on individual species. With
the support of US Department of Agriculture (USDA) grants, Curtis and his students
began subjecting experimental grass plantings to several germination and management
treatments in the early 1950s. In the vein of existing research in the area, they initially
studied only select dominant grasses, based on an assumption that germination and
management practices could be generalized across species.*® Over time, though, these
investigations demonstrated that treatments like burning, mowing, and clipping elicited
differential responses in germination rates and abundance among different species. This,
in turn, prompted UW researchers to examine a greater variety of grasses.*’ Rather than a
simple successional process, creating a restoration with the desired balance of species
required tailoring management techniques to different plants. Curtis’s background in
orchid germination and plant physiology had already attuned him to individual
requirements of different plant species. This “direct knowledge of the behavior of prairie
grasses” further eroded the idea that tallgrass prairie existed as a single monolithic
formation, demonstrating instead that the community must be defined by characteristics

of its component species.*®

46 John T. Curtis and Max L. Partch, “Some Factors Affecting Flower Production in Andropogon Gerardi,”
Ecology 31, no. 3 (July 1950): 488-89; H.C. Greene and John T. Curtis. “Germination Studies of
Wisconsin Prairie Plants,” American Midland Naturalist 43, no. 1 (January 1950): 186-94.

47'W. C. Robocker, John T. Curtis, and H. L. Ahlgren, “Some Factors Affecting Emergence and
Establishment of Native Grass Seedlings in Wisconsin,” Ecology 34, no. 1 (January 1953): 194-99; Bonita
Miller Neiland and John T. Curtis, “Differential Responses to Clipping of Six Prairie Grasses in
Wisconsin,” Ecology 37, no. 2 (April 1956): 355-65; W. C. Robocker and Bonita J. Miller, “Effects of
Clipping, Burning and Competition on Establishment and Survival of Some Native Grasses in Wisconsin,”
Journal of Range Management 8, no. 3 (April 1955): 117-120.

48 John T. Curtis to James E. Cole, January 15, 1957, box 6, folder 1955-1957 Misc., JCP.
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Curtis’s experimental research in prairie restoration thus revealed several insights
into the structure of plant communities that he captured in his continuum concept—
developed in parallel in the field research sites of the UW arboretum. However, a
rigorous “mathematical formulation™ was still necessary to “adequately portray... the
spatial distribution of plants” on a continuum.*® Curtis derived the methodology for this
undertaking, too, from his developing prairie restoration practices. As the community
concept crystallized, Curtis and his UW collaborators were more attentive than ever to
the specific plant species which composed their restored prairies. Where, in the 1930s,
sod or seeds from various locations might have been used for restorations, it now seemed
essential to replicate the specific collection of plants original to the local area. Working
with UW Arboretum Manager Henry Greene to address this need for precise restoration
baselines, Curtis undertook several surveys of “relic prairies” in the Madison area in the
late 1940s.%°

The methodology they developed for these surveys was a departure from the
norm. American plant ecologists typically examined vegetation within quadrats—small
survey areas, at most a few square meters in size, which were selected to represent a
major type of plant community. Clements and his students had introduced this method to
differentiate their research from that of biogeographers like Humboldt. Rather than
examine broad patterns in vegetation at the landscape level, the use of small sampling
sites allowed the surveyor to collect detailed measures of composition, including the

presence, abundance, and dominance of individual species.® Curtis and Greene struck a

49 John T. Curtis to Dwight W. Billings, June 12, 1953, box 5, folder B.16, JCP.

%0 John T. Curtis and H. C. Greene, “A Study of Relic Wisconsin Prairies by the Species-Presence
Method,” Ecology 30, no. 1 (January 1949): 83.

5 For the development of the quadrat method see Tobey, Saving the Prairies, 48-75.
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middle ground between these methods, using more numerous, larger, and regularly
spaced sample sites, but noting only the presence of each species. Though it lacked useful
measures of community composition, the “species-presence” method allowed them to
assess the variation in species across sites. The methodology therefore revealed the
specific mix of species that ought to be used to restore the distinct prairies of the Madison
area.

In addition to its use in prairie restoration, Curtis expanded the method to provide
a robust empirical foundation for the community continuum concept. Initial exploratory
surveys for this project relied on the species-presence method to characterize plant
communities across the state based on the species present in each tract. From this vast set
of data, Curtis mathematically derived lists of “indicator” species that represented
common patterns in the distribution of plant species across Wisconsin.>® Curtis and his
students then selected stands of vegetation that matched each list, from which they
collected more detailed data on environmental characteristics and species composition.
Where plant ecologists typically identified representative survey sites by eye, Curtis
contended that this method provided objective criteria that were based on mathematical
patterns in the distribution of vegetation.> Using the species-presence method, Curtis
undertook his 10-year systematic characterization of plant communities across the state,
culminating in the publication of his 1958 Vegetation of Wisconsin. He intended for the

book to demonstrate the validity of the continuum concept through application,

52 John T. Curtis, “Arboretum Master Development Plan,” March 1951, box 1, folder Prairie Garden, AC,
2.

%3 Curtis and McIntosh, “An Upland Forest Continuum in the Prairie-Forest Border Region of Wisconsin,”
476.

5 John T. Curtis, “A Prairie Continuum in Wisconsin,” Ecology 36, no. 4 (October 1955): 558—66.
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expounding his theory of vegetation through the “ordination” of a dynamic continuum of
plant communities across Wisconsin—a project developed in tandem with the practice of

prairie restoration.>®

The Restoration of Midwestern Ecology
Curtis hoped that his comprehensive characterization of plant communities in Wisconsin
would prove that the continuum concept could be a universal tool for categorizing
vegetation. He pushed for the application of his gradient analysis method beyond the test
case of Wisconsin, corresponding with ecologists as far away as the Marshall Islands,
Japan, and the Philippines regarding the survey technique.®® The dissemination of the
approach was part of a larger crusade against Clementsian ecology, which Curtis viewed
as a set of “fantastic concepts” sustained by faulty methodologies among American
ecologists. In the early 1950s, he began to wage this battle using the institutions of a
nationalizing discipline of ecology. As an editor of Ecology, his reviews frequently
critiqued the methodological shortcomings that marred plant ecological research.>” Upon
forming a Vegetation Committee within the ESA in 1953, he sponsored a conference
session on “Methodology in the study of vegetation,” which attempted to address
conceptual and methodological deficiencies head on, while providing “good coverage of

the ‘continuum’ concept.”>®

%5 John T. Curtis, The Vegetation of Wisconsin: An Ordination of Plant Communities (Madison: University
of Wisconsin Press, 1959).

%6 John T. Curtis to Karl. M Wilbur, April 13, 1953, box 1, folder Letters to be Filed, JCP.
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Ecology, March 26, 1954, box 5, folder B.18, JCP.

%8 Eugene P. Odum, “Memorandum to Members of the ESA Program Committee,” December 13, 1954,
box 5, folder B.16, JCP.
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Along with the contributions of like-minded colleagues, these efforts eroded the
hegemony of Clements’s ideas. By 1955, Curtis was happy to report to Henry Gleason
himself—the earliest of these dissenters—that “the last major holdout appears to be in the
group of Range Managers in the Plains States who are still imbued with the Clementsian
doctrine.”®® However, the continuum concept was not widely adopted in its place. Several
colleagues noted its limitations, pointing out that the idea seemed to be molded by
characteristics of the environment in which it was produced. For instance, plant ecologist
Jonathan Sauer argued that the continuum concept reflected “the weak gradients in
environmental factors” in Wisconsin, and that it might not apply in regions with “strong
gradients in independent environmental factors... such as California.”®® The ambiguous
structure of the prairie-forest border, a definitive characteristic of Wisconsin and the
surrounding region, had driven Curtis to emphasize the distinct species which defined
plant communities rather than the relatively subtle environmental factors which dictated
their distribution.

Curtis’s new methodology for the restoration of plant communities—the other
product of his research at the UW arboretum—reflected the same tension between
relevance to local environmental context and universal application. Similar problems
spanned the discipline of American ecology at the time. Before the Second World War,
American ecologists typically stressed the relevance of their work to local economic and
environmental concerns, often consulting directly with local institutions and

governments. After the war, the increasing prevalence of national research institutions

%9 John T. Curtis to Henry A. Gleason, January 14, 1955, box 2, folder G, JCP.

80 Sauer was noting the subtle differences between Curtis’s ideas and those of University of California-
Berkeley botanist Herbert Mason. Jonathan Sauer to Herbert Mason, December 9, 1951, box 2, folder M,
JCP.



40

and funding bodies, along with a greater emphasis on universal concepts, encouraged
research on more general and theoretical problems. When it came to considering the
applications of their work, many were torn between a conventional commitment to
regional conservation issues and the allure of research that could inform conservation
efforts on a national or international scale.%! Indeed, Curtis intended for the arboretum to
serve as a model for a general approach to the restoration of native vegetation. Curtis, his
students, and their UW colleagues explicitly aimed to recruit additional “research
collaborator[s] on the project” of restoring plant communities.®? He also advocated for
general research on environmental restoration through national institutions, leveraging
advisory and research positions with the National Science Foundation, the Atomic
Energy Commission, and the National Resource Council and appealing to his fellow
ecologists through the Applied Ecology committee in the ESA.%

Yet despite Curtis’s hopes for general application, the restoration practices
developed at UW were limited in scale. This becomes clear in comparison to earlier
forms of restoration based on Clementsian succession. Reflecting the concerns of other
American ecologists in the 1930s, Leopold had envisioned the earliest restorations at UW
as contributing to the national recovery from the Dust Bowl. At times, Curtis similarly
described prairie restoration research as a “joint project between ecology and agronomy,”

justifying its practice as “an agent to stabilize and rejuvenate worn out and eroded soil.”®*

81 Bocking, Ecologists and Environmental Politics, 183-186. See also chapters two, four, and five of
Martin, Wild by Design, regarding the role of applied ecology in the emergence of a national disciplinary
structure.

62 John T. Curtis to F. W. Preston, December 1, 1957, box 4, folder Current A-Z, JCP.
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By the 1950s, however, the prairie restorations at the UW arboretum had little to do with
the specific environmental challenges of the Dust Bowl. The shift in how Curtis and his
students conceived of plant communities—as a gradient of ecologically distinct
configurations—had redefined restoration as the cultivation of local, unique groups of
plants. Throughout the 1950s, Curtis used the same indicator species groups developed
from species-presence survey data to guide the selection of plants for each restoration in
the arboretum. Visitors to the arboretum could see these “living examples of the major
types of plant communities which can be expected to survive in the climate of Madison.”
Rather than addressing the problems of an acute environmental disaster, “a total of 28
plant communities”—including newly planted representations of dry lime prairie, dry
prairie, mesic prairie, and wet prairie—captured the local diversity of the prairie
continuum.®®

These distinct conceptions of ecological restoration also entailed entirely different
techniques. Whereas earlier American ecologists viewed restoration as a natural process
of succession to a climax state, Curtis’s research demonstrated that the creation of a
functional prairie community resembling its native counterparts required continuous
management, monitoring, and experimental study. Determining which species to include
in a planting necessitated the creation of specific baselines from detailed surveys of relic
prairie stands, providing “more ‘complete’ mixture[s] of prairie seeds” that ensured
fidelity to local conditions.®® Knowledge of the germination requirements of each species

ensured that the resulting restorations represented all plants in the correct relative

8 John T. Curtis, “Arboretum Plant Communities,” article in The Arboretum News, October 1958, box 7,
folder 1, AC, 5.

8 Grant Cottam and H. Cameron Wilson, “Community Dynamics on An Artificial Prairie,” Ecology 47, no.
1 (January 1966): 89.
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abundance. Once planted, surveys of each restoration site at five-year intervals
documented any aberrations from the desired combination of species. Ongoing
experimental treatments assessed which management techniques were most useful—a
process which had led to the adoption of labor-intensive burning practices.®’

Where a successional model of restoration was premised on the notion that plant
communities recover of their own accord, conceiving of vegetation on a continuum
required restoration practices that drew on a deep knowledge of local conditions and
techniques tailored to that context. The result was a form of scientific conservation that
ran counter to trends in a nationalizing American ecology. This is reflected in the
institutions with which Curtis and his students preferred to work. While this occasionally
included national groups like the Nature Conservancy, Curtis spurned national
frameworks for conservation. They required the use of generalized criteria to make
conservation decisions that ignored specific environmental context, a process that was
“so subjective as to be utterly meaningless.”%® Rather, UW researchers partnered almost
exclusively with regional public agencies. They leveraged expertise of the species and
ecology of the region in their work with the governments of Wisconsin, Illinois, lowa,
Minnesota, and even Ontario. This involved assisting in the identification of sites of
scientific and natural value, especially those which contained rare plant associations,
which agencies then acquired for protection.®® Hoping to facilitate this process in

Wisconsin, Curtis went so far as to propose, lobby for, and be appointed as the first

57 John T. Curtis, “Arboretum Master Development Plan I - The Prairie,” March 1951, box 10, folder
Prairie Garden, AC, 11.

% A comment directed at a proposal by Nature Conservancy Secretary George Fell for its “lack of
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chairman of the State Board for the Preservation of Scientific Areas. Management
responsibilities for tracts of public land in Wisconsin were often turned over to the
arboretum entirely due to the expertise of UW scientists and their close relationships with
the state’s agencies.

The importance of local environmental context in this conservation work also
determined the methods and pathways through which UW researchers shared their prairie
restoration practices. They relied on an existing network of institutions and professionals
whose work related to the management of Midwestern environments. For instance,
relationships with regional public agencies provided frequent opportunities to
disseminate knowledge of prairie restoration.” In his own work, Curtis found that “more
and more game managers” had come “to realize that their profession is concerned with...
the control of plant succession.”’? He frequently consulted with agency officials
throughout the region on their own prairie restorations, which were often intended to
create wildlife habitat on previously cleared land. Curtis and his colleagues even
consulted directly on some of these projects.”® In one instance, the arboretum partnered
with the Wisconsin Highway Department to establish roadside demonstration areas for

prairie restoration. These projects reduced maintenance costs of roadside mowing for the

Highway Department, created habitat for pheasants and other game species (whose

0 “Arboretum Committee Meeting Minutes,” September 4, 1959, box 1, folder 1959-1965, AC.
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populations were diminished by mowing), and, for the arboretum, provided an
opportunity to publicize their restoration practices.’*

Networks of agricultural expertise also facilitated this process. Curtis, Leopold,
and other ecologists frequently collaborated with agricultural scientists and extension
agents on agricultural issues in the first half of the twentieth century.” In the 1950s,
prairie restoration revived the close ties between Midwestern ecologists and agricultural
science. Leopold had long argued for the need to communicate with and recruit private
landowners in conservation efforts. With relatively little public land, this was an essential
consideration for meeting conservation goals in the Midwest. Based on this logic, the
UW arboretum expended considerable efforts building relationships and sharing
management knowledge with farmers and other landowners in the region into the 1960s
and 1970s. As their work gained exposure, extension offices began connecting Curtis and
his UW colleagues to landowners and managers who were interested in establishing their
own prairie plantings. In some cases, this correspondence prompted arboretum staff to
directly assist in restoration projects on private land.”

This process of dissemination also relied on personal relationships among the
network of plant ecologists that had developed throughout the Midwest since the late-
nineteenth century. Hosting Cowles, Clements, Gleason, and other important plant
ecologists, universities in Illinois, Minnesota, and Nebraska, to name a few, were central

to the development of American ecology in the late-nineteenth and early-twentieth
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centuries.”” Tallgrass prairie had long been a key site for ecological research in the
United States. As prairie restoration practices spread, plant ecologists in the region were
well-equipped for the practice, with knowledge of local prairie characteristics and flora.
In many cases, publications by Curtis and his students on UW prairie restorations
prompted ecologists in the region to inquire about the practice. Curtis often replied with
practical details and knowledge of specific plant species. Correspondence in this vein
throughout the 1950s led to the establishment of prairie restorations at several universities
within the historic range of tallgrass prairie, including the University of Minnesota, the
University of Illinois Urbana-Champaign, and the University of Chicago.”

Efforts to disseminate restoration practices among ecologists, state officials, and
private land managers shaped the emerging profession of environmental management in
the Midwest. Fueled by new organizations like the Nature Conservancy and the threat of
rapid postwar suburbanization and land development in the 1950s and 1960s, the
burgeoning Natural Areas movement led to increased acquisition of land parcels to serve
as nature reserves for habitat preservation and research. At the same time, the growing
acknowledgement of the necessity of active management to maintain proper ecological
conditions created a need for a professional class of environmental managers to support

the enterprise.” In the Midwest, where undeveloped natural areas were relatively scarce,

" For more on ties between ecological schools in the Midwest, see Tobey, Saving the Prairies, 191-192.
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about the necessity of active management, see chapter seven of Martin.
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prairie restoration became the primary tool for creating, rather than protecting, natural
areas. Just as Curtis and his UW colleagues had done, other practitioners and their
institutions engaged local networks to bolster the regional movement around prairie
restoration throughout the late 1950s and 1960s. They published papers and pamphlets,
gave interviews for newspapers, and established local advisory boards for restored
areas.®® Several ecologists promoted the practice through positions as consulting
scientists with local governments and public agencies.®! A growing array of individuals
with and without formal training in ecology adopted the practice. Eventually, Peter
Schramm of Knox College assembled this growing network of professional practitioners
at the first gathering devoted to prairie restoration. In collaboration with David Archibald,
UW Arboretum Manager at the time and a former student of Curtis, he convened the
Symposium on Prairie and Prairie Restoration at Knox College in 1968.

Archibald and Schramm represented a new generation of ecologists who saw the
science of ecology almost entirely in terms of practical application to conservation issues.
For them, the formation of a regional community of prairie restoration practitioners
through the Symposium was key to reconciling the limited scale of prairie restoration
with their hopes that it could present a viable conservation strategy. In his keynote
speech, Archibald noted that participants were drawn to the conference from around the
greater Midwest—M innesota, lowa, Missouri, Nebraska, and Ohio—all of whom were
attempting to restore local prairie communities that had largely disappeared from their

respective regions. The cooperation of each with their “state and local governments,” was

8 Paul Shepard, “Green Oaks: A Memoir,” ¢.1964, folder Green Oaks Articles, Paul Shepard Papers, Knox
College Archives, Galesburg, Illinois (hereafter PSP), 22.
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necessary to make restoration feasible on a larger scale.®? Though alone their efforts were
limited by the localized environmental knowledge required to restore prairies, this
collection of ecologists, botanists, land managers, and public officials saw as their
collective goal the re-creation of the entire North American tallgrass prairie continuum.

Midwestern plant ecologists thus saw prairie restoration as a region-specific
alternative to the increasingly nationalized efforts of other American ecologists, spread
through a network of conservation organizations, public agencies, and personal
relationships in the Midwest rather than through a national structure. At the same time,
they were eager to establish the relevance of this region-specific practice to the weight
and politics of the environmental era. In his remarks, Archibald warned that “man and
environment [were] on a collision course” which threatened the very “survival of man”—
framing the symposium in terms of larger environmentalist discourse at the time.2 Where
ecology was becoming a nationalized discipline divorced from local environmental
context, the new field of prairie restoration ecology mirrored the regional structure and
professional dynamics that characterized American ecology before the Second World
War.

Though attendees spanned a range of professional backgrounds and various
degrees of scientific training, the emerging profession of environmental management in
the Midwest retained foundations in ecological research. The many experimental and

observational studies presented by environmental scientists at the symposium reflected

82 David Archibald, “Keynote Address: Man-Environment Collision,” in Proceedings of a Symposium on
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the community’s embrace of experimental study as a means of refining their practices.
Among these were investigations of the effect that soil characteristics, fire, and various
transplanting and seeding techniques had on restored prairies.®* Indeed, histories of
ecological restoration have emphasized the role of a general ecological perspective and
ecologists themselves in the development of restoration practices in the United States.®
Yet the conference shows that specific ecological concepts, like a continuous definition
of plant communities, shaped the basic logic of environmental management in the
Midwest. Several papers presented results of unintended experiments in successional
restoration—sites that had been abandoned in the prior decades and subsequently
monitored.®® In comparison to the finely tuned restoration practices that had grown
popular over the preceding two decades, the consensus was that natural succession did
not yield prairies that sufficiently resembled local conditions. Instead, studies of the most
successful restorations emphasized measures taken to tailor practices to local
conditions.®’

In the Midwest, the adoption of the continuum concept itself contributed to a
transition in thinking about restoration as a successional process to one of active
management. In the early 1950s, ecologist Paul Shepard convinced Knox College, later

the venue for the 1968 prairie restoration symposium, to acquire a 760-acre site to serve
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as a “regional nature center.”® He initially hoped to establish a “wilderness preserve,”
which, when removed from active use, would “turn all the land back to natural growth”—
a form of restoration based on climax succession.® This changed when Shepard visited
the UW prairie restorations. He returned several times over the next few years to discuss
technique with Curtis and his team. The experience impressed upon Shepard the
importance of using local seed sources to replicate the characteristics of prairies “found
in [that] part of Illinois.”*° He reluctantly accepted seeds offered by UW arboretum staff,
noting that “taxonomically it may have been a mistake to use the Wisconsin material, but
we needed prairie vegetation to signal our beginning, even at the cost of biogeographical
errors.”®! He later began collecting seeds from local relic plant populations to fill out his
supply, finding viable sources along railroads and in cemeteries around the county.®?

This shift in ecological concepts of plant community structure also shaped the
practices of conservation professionals with little formal training in ecology. For
example, in 1957, Raymond Schulenberg, the native plant curator at the Morton
Arboretum in Lisle, lllinois, wrote to Curtis regarding his prairie planting methods.
Schulenberg hoped to extend a small, existing prairie at the Morton Arboretum onto some
unused adjacent land. However, the curator disagreed with the approach, insisting that
“the best use of the land was... to let it revert to a wild condition... through secondary

succession.”® Schulenberg used one of Curtis’s articles on prairie restoration to convince

8 Paul Shepard, “Green Oaks.”

8 Shepard, “Green Oaks,” 9.

% Shepard, “The Knox College Field Study Area,” n.d., box 1, folder 1950-1965, Green Oaks Collection,
Knox College Archives, Galesburg, Illinois (hereafter GOC).

% Shepard, “Green Oaks,” 9.

9 Ibid.

% Craig B. Johnson and Marcia Rosenthal, “Prairies at the Morton Arboretum,” manuscript, March 1990,
folder 4, Raymond Schulenberg Papers, Morton Arboretum Archives, Lisle, lllinois (hereafter RSP), 4.
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the curator that they should “deliberately direct the succession by using horticultural and
agronomic methods.”®* Schulenberg visited the UW arboretum in 1961 to discuss the
procedure with arboretum staff. Upon his return, he attempted “to find as many seeds as
possible in the Chicago area,” though “where species in that area were extinct, or nearly
s0” he would “search for them in nearby counties.”® He later explained that one “can’t
go too far; he should find [seeds] near the same latitude in which he intends to plant
them.” He was even wary of plants that “though belonging to species native to Chicago”
might have “adapted to a new environment” elsewhere.*

Even as conceptual shifts in ecology shaped professional environmental
management in the Midwest, the practice revived and reshaped the science of plant
ecology in the region. Some ecologists had attempted to curb the collapse of the regional
community of grasslands ecology in the midcentury, including organizations like Victor
Shelford’s Grasslands Research Foundation. But where those efforts “didn’t amount to
much,” popular and scientific interest in prairie restoration offered a means of sustaining
plant ecological research in the region and the network of ecologists that supported it.*’
The plant ecology school at UW, for example, only emerged in the 1950s—after the Dust
Bowl decline of grasslands ecology. Curtis had taken on dozens of students, many of
whom became co-authors on a vast body of research in prairie and basic ecology. As one

colleague described plant ecology at UW in the late 1950s, “perhaps for the first time

% Ibid.

9 «25 acres of historical grassland,” in The Morton Spout, May 1963, folder 1, RSP, 5.

% Ibid. Focusing on the development of ecosystem science in the midcentury, Martin similarly stresses the
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since at the turn of the century when dynamic ecology burst on the consciousness of
students under the leadership of Clements and Cowles, American ecology again has a
school.”®®

Perhaps even more consequential for the revival of Midwestern ecology, new
techniques in prairie restoration revolutionized ecological field research in the region.
Since the late-nineteenth century, observational studies had been the primary empirical
tool of American ecologists. Surveys of plant communities allowed them to characterize
and compare plant community structure and composition. While experimental designs
with treatment and control groups had become common in lab biology by the time,
American ecologists only began to see the possibility of manipulating environments for
experimental field study in the 1930s as they adopted similar techniques from agricultural
researchers. Many of these early studies involved the use of intact relic plots as controls,
which plant ecologists compared to planted sites. In the Midwest, these provided the
methodology for Shelford and Braun’s “check areas” that were intended to monitor the
progress of succession in the aftermath of the Dust Bowl.%

On one hand, prairie restoration offered new opportunities for observational
study. As Curtis’s insights at the UW arboretum demonstrate, it provided a window into
plant succession on a small, easily monitored scale. But prairie restoration techniques
also allowed Curtis and his students to introduce experimental methods into the study of
plant community structure. Curtis himself had considerable experience with experimental

methods in the lab from his training as an orchid physiologist. As he transitioned into

% Stanley A. Cain, Review of The Vegetation of Wisconsin, 1960, John Curtis papers, John T. Curtis
biographical file, folder 1, University of Wisconsin Madison-Archives, Madison, Wisconsin.
% Martin, 54-58.
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prairie ecology, early experimental studies at the UW arboretum mirrored the
methodology of Shelford’s check areas by comparing restored prairies to intact relic sites.
Similarly, these studies were intended to assess the quality of restoration with reference
to intact prairie remnants. However, studies at the UW arboretum in the 1950s pioneered
new experimental designs. As in their studies of dominant grasses, prairies could be
restored with specific combinations of species, excluding certain plants or even entire
functional groups to assess their role in the function of the plant community or
autecological characteristics when compared to standard prairie restorations. Using this
technique, prairies could be restored in countless combinations and compared to control
restorations to study a range of general ecological dynamics.

As other ecologists in the region undertook their own restorations, the practice
reinvigorated Midwestern plant ecology and transformed it into a modern experimental
science. Sites like Green Oaks at Knox College hosted new biological research stations
that elevated the stature of otherwise small biology programs. The practice sustained
other, more established schools. This included the University of lllinois, where, in
consultation with Leopold and Curtis, Shelford and biologist S. Charles Kendeigh
established several prairie restorations for experimental research.'® In more recent
decades, the prospect of long-term research in restored sites has made the tallgrass prairie
biome a center for biodiversity and climate science as well as plant ecology. For example,
the University of Minnesota’s Cedar Creek Ecosystem Science Reserve houses restored

prairies with dozens of combinations of species. Since its designation as an NSF Long

100 |_eopold to Victor Shelford, June 8, 1943, S. Charles Kendeigh Papers, box 32, Trelease Grass Tract,
University of Illinois Archives, Champaign, Illinois. Curtis to S. Charles Kendeigh, April 12, 1955, S.
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Term Ecological Research site in 1982, studies of these patches have provided key
evidence of the importance of species richness in plant community biomass

productivity. %!

Restoration Ecology and the Settler Imagination
As prairie restoration sites took on empirical significance, they also became symbols of
Midwestern identity. For many practitioners, prairie restoration was an exercise in
reversing a seemingly simple narrative of decline—one which began with the
colonization of the region, progressed to the subsequent destruction of the prairies, and
ended with a novel approach that could repair that damage. In addition to its conservation
benefits, Curtis clearly saw the restoration of a continuum of plant communities as an
exercise in historical preservation. He was fascinated by the details of the process by
which European settlement had altered grasslands in the region, a topic on which he
presented at the influential 1955 “Man’s Role in Changing the Face of the Earth”
conference at Princeton University.%? He worked with the Wisconsin Historical Society
(WHS) to develop exhibits on the state’s natural history, contributing his knowledge of
the pre-colonial environmental conditions of the state. Beyond an ecological treatise, the
Vegetation of Wisconsin documented the history of the state’s vegetation following
significant losses over the preceding century. To this end, Curtis drew on countless
historical records from the archives of the WHS and those of public agencies,

universities, and local governments across the state. In fact, demonstrating the existence

101 A.C. Hodson, “History of the Cedar Creek Natural History Area,” University of Minnesota Field
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of and characterizing a plant community continuum across the state could only be
accomplished with pre-development records. The restorations at the UW arboretum
served as “an outdoor demonstration” of the state’s vegetation and the physical
culmination of this historical research.'%® Taken together, the array of vegetative “sub-
stations” throughout the arboretum offered a historic snapshot of the prairie-forest border
region as it was in the pre-colonial period.®* Both Curtis’s ecology and restoration work
had a fundamentally historical perspective.

Other Midwestern ecologists shared this view. Though Paul Shepard was hired by
Knox College as a plant ecologist, he later became an early practitioner of human
ecology, focusing on “the study of cultural factors in the modification of natural
ecosystems.”1% Shortly after establishing the Green Oaks restorations, he left Knox to
focus on this work, resulting in his 1967 Man in the Landscape: A Historic View of the
Esthetics of Nature. In this and other works, Shepard argued that the human genome had
not evolved beyond the phase of hunter-gatherer civilizations. The subsequent advent of
agriculture made environmental decline inevitable—a claim he linked to the destruction
of the tallgrass prairie.'% Foreshadowing this scholarship, Shepard intended for the
regional “natural history park™ he developed at Green Oaks in the 1950s to demonstrate

the dramatic change that “man” had brought to the region.'%” Schramm continued this
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work, framing Green Oaks as an asset for the Midwest Studies Center he helped establish
at the school.1%®

Other environmental managers who relied on plant ecological research were
drawn to this project of historical preservation. Ray Schulenberg, too, was “strongly
concerned about the retreat and extermination of the various types of prairie
communities.”*% After finishing an undergraduate degree in history, he worked at the
State Historical Society of North Dakota. Three years later, he returned to lowa State
University to complete a second BA in horticulture. He saw his appointment as native
plant curator for the Morton Arboretum as combining both interests.'° As he visited
arboreta across Europe and North America in search of models for his native plant
displays, he was impressed by the “regional fidelity” some European arboreta had
managed to cultivate.!* He replicated the approach in re-creating a historic Chicago
prairie in the Morton Arboretum, composed of over one hundred species native to the
area, that allowed visitors to experience local vegetational history.'*2

Closely aligned with their conservation goals, the historical interests of
Midwestern ecologists contributed to the revival of plant ecology in the region in the
mid-twentieth century. Yet the historical conditions that these practitioners hoped to
reproduce were based on a reductive view of environmental change in the region. Their

vision of history mirrored that of many American wilderness advocates at the time, who

emphasized the importance of preserving pre-Columbian conditions in North America
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because they were more “pure” or “undisturbed” than areas that were visibly changed by
European colonization.'*® This view disregarded millennia of land management practices
across the continent. At the time of first contact with French explorers, the Ho-Chunk
occupied the area now known as Madison. Other Indigenous peoples in the tallgrass
prairie region included communities of the Illinois language group to the southeast, the
Lakota and Dakota to the west, and Caddoan-speaking communities to the southwest.*'4
Indigenous peoples throughout the region regularly burned sections of the prairie to
maintain and expand grazing pastures for bison. This practice shaped the tallgrass prairie
and its border with the forests of the Great Lakes region—the defining ecological feature
of the Madison region that had perplexed UW plant ecologists.**®

Practitioners of prairie restoration tacitly reinforced this reductive historical
narrative in several ways. This included the development of historical baselines that
ignored evidence of Indigenous management practices in favor of more recent and
dramatic environmental change. In planning the restorations at Green Oaks, Shepard
compiled a history of land use at the site from archival, oral, and archaeological sources.
He conducted extensive interviews with “old-timers” living in the area, consulted any
court records and newspapers he could find, and even used field evidence to “reconstruct
much of the land history,” observing the “forest, field layout, old fence rows and lanes,
sedimentation and erosion.” In one instance, he interpreted traces of “relict cowpaths” in
the site’s woodlands as an indication that they had been cleared in the 1850s.1 At the

same time, Shepard’s research into the history of the site also led to the discovery of a

113 See Spence, Dispossessing the Wilderness.
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“concentration of flint chips and arrowheads.”*!’ Yet he disregarded any relation this
might have had to the history of the land. Rather, restoration efforts were supported by
the ongoing “reconstruction from historical and field data of the vegetation preceding the
advent of white man” and study of “the changes in plant associations brought about
through clearing and land use™ by those settlers.!*® He estimated that the “reconstructed
history which this [evidence] made possible projected the probable stages in land use
back to the 18" century,” at which point the area existed in its state of “native biological
richness.”*'® Informed by a precise idea of restoration that hinged on detailed knowledge
of species composition, the gaze with which Shepard considered historical change was
both too myopic and temporally limited for him to consider the longer term shifts in the
landscape that characterized the region. In his view, any detectable change must have
been the product of settler land use. His selective use of evidence to develop a baseline
for restoration collapsed the land management practices of earlier Indigenous
communities into the natural, rather than human, history of the area.

Shepard’s historical assessment of the Green Oaks site prefigures what later
became known as the historical fidelity model of ecological restoration. But in Green
oaks, this reductive baseline informed the creation of a site which actively reinforced a
whitewashed Midwestern identity. The re-created prairies emulated a static baseline of
“virgin prairie” left “untouched by human hands.”*?° However, they were only one

element of a “200-year projection” into the cultural history of the site, which “offered an

17 |bid.
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extraordinary focal point for class and visitor study.”*?! Based on records of settler
residence in the area, a log house in the “authentic pioneer family unit” style
complemented the “historical importance” of the restoration work, while also providing a
“museum and classroom” for Knox College professors in the Midwest studies program to
teach about the region’s history and ecology.'?? The “rustic and primitive” style of the
buildings and signage enhanced this historic immersion.'?® The combination of pristine
prairie and historical elements from the settlement period constituted the kind of
“undisturbed area” that was necessary for “a liberal education.”*?* The site neglected the
long history of Indigenous peoples and their land use practices in the region, instead
presenting the pioneer age as the beginning of Midwestern history.

Unlike Shepard, Curtis acknowledged the role of Indigenous peoples in shaping
the landscape of the region. In fact, he suspected that “the major influence shaping our
vegetation was the treatment accorded to it by early Indians.” He even argued that the
environmental consequences of colonization in the area “were set into motion at least 200
years” before the arrival of settlers by “the displacement of preexisting Indian tribes.”*?®
Yet the methods he employed in constructing his own baselines still reinforced the same
problematic narratives as Shepard and other wilderness advocates. Due to his reliance on
a mathematically derived indicator of community composition, the “reconstruction” of
plant communities “from historical records” required data of the highest quality. Any

sources “would need to be quantitative, not merely qualitative.” He found “the records of
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the Government Land Survey satisf[ied] this requirement,” offering “great promise” for
the reconstruction of native plant communities.'?® His work on the Vegetation of
Wisconsin and restorations in the UW arboretum drew extensively on land surveys from
the early-nineteenth century—themselves a tool for the dispossession of Indigenous lands
as they paved the way for settlement in the region. The fact that the earliest of these came
from 1785 presented only a minor technical quirk, considering the value they offered for
the development of historically precise restorations. Despite his own knowledge of the
long human history of the land, Curtis relied on baselines that disregarded the existence
pre-colonial Indigenous land management.

By inscribing a reductive baseline into the physical landscape, prairie restorations
created by Curtis, Shepard, and their colleagues reinforced a settler-colonial process of
erasing Indigenous peoples from North American history. Popular discourse on prairie
restoration demonstrates that white Midwesterners viewed the practice as a way to
connect with their settler heritage. James Buss observes that, in the Midwest, local
vernacular histories have provided a means of establishing belonging and ownership of
land following the domination and relocation of Indigenous residents. The reproduction
of stories and myths that trace back to the settlement period bolster settlers’ implicit
claims to belonging on the land.*?” In discussing restored sites, newspapers often
reiterated the notion that the human history of the land began with colonization. Green

Oaks was hailed by headlines like “Original Illinois Prairie Lives Again on Knox College
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Campus,” and “A Visit to the Kind of Prairies the Pioneers Found.”*?® One magazine
described a contemporaneous restoration project as re-creating a “virgin Illinois
landscape” not yet desecrated by “the hand of man,” providing “a link to the settlers” for
those who saw it.}?° Some portrayed Indigenous peoples as part of this static natural state,
a time “when the Red Men lived on the plains of America... natural prairie plants, trees
and swamp growth covered virgin soil.”*3® These nostalgic narratives reinforced the
notion that an “original,” “untouched” or “virgin” prairie existed—an imagined landscape
that provided the setting for larger settler-colonial narratives of Midwestern history. As in
the restoration of the cottage in Green Oaks, re-creating specific local histories as part of
restoration projects went even further in emphasizing the historical precedence and roots
of settler society. In the mid-twentieth century, prairie restoration served as a form of
mythmaking that justified settler belonging in the Midwest.

Closely tied to their conservation aims, an analogous interest in the historical
landscapes of the Midwest drove the work of Curtis, Shepard, and other ecologists. For
these individuals, ecological research was a historical exercise. Understanding the natural
composition of plant communities—for Curtis, a continuum that only existed in its
entirety in the past—meant uncovering their pre-colonial conditions. But this view also
undermined the continuum concept. By the time of his death in 1961, Curtis had fully

disavowed the existence of plant associations at any scale in favor of Gleason’s

128 John Warden, “Original Illinois Prairie Lives Again on Knox College Campus,” Moline Dispatch,
October 20, 1958, folder Newspaper Clippings, PSP; Leonard Hall, “A Visit to the Kind of Prairies the
Pioneers Found,” Possum Trot, 1959, box 1, folder 1, GOC.

129 «wild Illinois,” Field Museum Bulletin, April 1972, box O, folder 6, Publications by those Associated
with NEIU, Northeastern Illinois University Archives, Chicago, lllinais, 3.

130 Vera Kinter, “Botanist Recommends Preservation of Mitchell County Virgin Prairie,” The Mitchell
County Press-News, December 14, 1947, box 1, folder 3, Paul Christiansen Papers, Cornell College
Archives, Mount Vernon, lowa.



61

individualistic hypothesis. This entailed a view of plants evolving and migrating
constantly. Indeed, the mechanism of natural selection was what allowed Curtis to
distinguish himself from Clements—one of his most closely held biological beliefs.
Based on this framework, groupings of plants in the community continuum would be
ephemeral—shifting in time as well as space across the landscape. But restoring prairies
to rigid historical baselines required viewing plant communities as static and
unchanging—an idea more in line with the environmental determinism of Clementsian
ecology than Gleason’s dynamic theory. Defining the plant community as a collection of
individual species, rather than an entity that naturally recovered from disturbance,
necessitated the creation and use of precise historical baselines to create an ecologically
appropriate prairie planting. But a view of the pre-colonial state of the land as its natural
condition—borrowed from the settler-cultural milieu of the Midwest—was so deeply
engrained as to conflict with Curtis’s basic belief in evolution.

Historian of science Robert Kohler’s concept of a “residential science” helps
explain how a colonial perspective could so deeply pervade Midwestern plant ecology in
the mid-twentieth century. Kohler argues that, by conducting long-term field research
centered on a single location, scientists generate a deep knowledge of place that draws on
local environmental knowledge and folk beliefs, narratives, and traditions. This can shape
both universal, “cosmopolitan” theories and concepts as well as perceptions of the land
and its history. Kohler notes that, in some cases, theories based on such research are

themselves residential, in that they emphasize the spatial organization of species or, as in
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the case of Leopold’s land ethic or Shepard’s views on human ecology, seek to explain or
prescribe forms of human residence on the land.**!

Midwestern plant ecology in the second half of the twentieth century was defined
by this residential mode. A deep knowledge of prairie plant biology developed over a
lifetime in Wisconsin shaped Curtis’s research on tallgrass prairie. The familiarity of
those environments molded his continuum concept to the characteristics of prairie. This
residential character only intensified as restored prairie research sites facilitated an
experimental turn among plant ecologists and prairies began to provide the grounds for
addressing a greater range of ecological questions. For Curtis and his colleagues, the
residential nature of their work also subtly shaped their vision of plant ecology as a tool
for recovering an imagined Midwestern past. By reproducing that vision of the past
through prairie restoration, they reinforced colonial cultural narratives that erased the
history of the region’s Indigenous inhabitants. Even their historical conception of prairie
ecology was residential, in that it tacitly supported the mythmaking processes that justify
settler belonging in the Midwest.

Capable of wielding political authority in their capacity as scientific experts,
ecologists’ internalized settler-colonial attitudes could also directly contribute to the
ongoing dispossession of Indigenous lands. For example, in 1954, Curtis took up a
campaign against a bill that would have returned the Menominee Indian Reservation to
its inhabitants because, “according to expert opinion,” it “would lead to the total

dismemberment and eventual destruction of the Menominee forest.”32 The forest was

131 Robert E. Kohler, “Paul Errington, Aldo Leopold, and Wildlife Ecology: Residential Science,”
Historical Studies in the Natural Sciences 41, no. 2 (2011): 216-54.
132 John T. Curtis to Albert Fuller, February 24, 1954, box 2, folder E-F, JCP.



63

one of the “most successful in the state” and “served as a valuable model as to what
[could] and should be done in modern forestry.” As chairman of the State Board for the
Preservation of Scientific Areas, he took it upon himself to oppose the transfer. When the
state took no action, he went so far as to write to Senator Joseph McCarthy—notorious
progenitor of the Blacklists of the 1950s—to request that he reverse his position for the
sake of “the scientific benefits of conservation in Wisconsin.”*3® His pleas fed a turning
tide in federal Native American policy. Three months later, Congress passed the
Menominee Termination Act, ending federal recognition of the Wisconsin Menominee
Tribe until the 1970s.134

Cultural narratives regarding the decline and potential recovery of the Midwestern
environment served as a central motivation for the emergence of a widespread practice of
prairie restoration, but they also contributed to ongoing processes of Indigenous erasure
in the region. Of course, practitioners of prairie restoration were not the only
conservation professionals using a pre-colonial baseline to restore native plants or
wildlife at the time. In the United States, the tendency emerged simultaneously among
several conservation organizations alongside the professionalization of natural areas
management in the second half of the twentieth century. Martin notes that, among
different organizations, this process was variously driven by ecological justifications as
well as aesthetic ones (as in Green Oaks), which allowed visitors to restoration sites to
“imagine themselves as white settlers.” As the historical fidelity model emerged in the

1980s, “the cultural goal of settler fantasy was sublimated into the technical goal of
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returning ecosystems to a ‘wild’ or ‘natural’ state.”*3® The work of plant ecologists like
Curtis and Shepard demonstrate that, for the residential ecologist in the Midwest, such
aesthetic and scientific justifications for a historical fidelity model of restoration blended
to a point at which they were impossible to distinguish. In this form, the historical fidelity
model was not simply an unfortunate technical challenge for restoration methodology, as
it is now widely regarded by restoration ecologists. Fixation on pre-colonial plant
communities as a restoration baseline actively contributed to settler-colonial processes of
Indigenous dispossession.

Early prairie restoration practitioners also bear noting because of the outsized role
they played in shaping the ecological restoration framework as it gained global popularity
at the end of the twentieth century. As it continued on a biennial basis, the Symposium on
Prairie and Prairie Restoration enabled the creation of the Society for Ecological
Restoration (SER) at UW in the 1980s. The SER’s founder William R. Jordan was
himself a protégé of Archibald and a UW arboretum employee during the preceding
decade. Now the largest professional organization for restoration ecologists
internationally, the SER adopted the restoration of “historic ecosystems” as its mission in
the early 1990s—codifying the problematic historical fidelity model.*3® It only changed
this definition two decades ago as restoration ecologists confronted the fact that
constructing static historical baselines flattens the dynamic realities and human

dimensions of environmental history. The development of the technical framing of the
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historical fidelity model in the 1980s built on a tradition of Midwestern prairie restoration

that melded colonial and ecological rationales for the practice.

Conclusion
Though he did not live to see the 1968 Symposium, Curtis’s ideas fueled the
development of the modern practice of prairie restoration, while also contributing to the
adoption of the problematic historical fidelity model of ecological restoration. In its tacit
reliance on Curtis’s new definition of the plant community, the spread of prairie
restoration practices facilitated the dissolution of climax succession as a basis for
environmental management, instead entailing the use of empirically tested methods, local
flora, and deliberate disturbance to effectively reproduce natural conditions. Perhaps most
significantly, his research on and promotion of prairie restoration provided the empirical
grounds and conservation techniques that fueled the revival of Midwestern plant ecology
in the second half of the twentieth century. At the same time, his historical view of plant
ecology and prairie restoration tacitly perpetuated some of the settler-colonial processes
that lurk at the heart of Midwestern history.

The development of prairie restoration in the Midwest also provides insight into
the larger relationship between the science of ecology and the land management practices
it informs. Even as American ecologists like Curtis turned their attention towards the
production of ostensibly universal concepts, the novel ecological theory created through
field research at the UW arboretum was shaped by local environmental context and
conservation goals. This ecological idea, in turn, influenced the development of new

management practices on a tacit level. The seemingly esoteric debate over concepts of



66

plant community structure among a small group of American plant ecologists was
reflected in two distinct forms of ecological restoration. The transition from a model of
restoration by succession to site-specific prairie restoration also entailed the formation of
a new community of practitioners. The exact path by which the practice spread
demonstrates that the influence of scientific expertise in conservation is exerted through a
complex network of personal and professional relationships as well as mechanisms
intended to facilitate the transfer of environmental-scientific knowledge.

In this case, this network relied on existing intellectual, institutional, and political
structures characteristic to the American Midwest—features that might have been
imperceptible with a broader geographic framework. These institutions and networks
centered around the management of Midwestern environments, and a shared knowledge
of tallgrass prairie provided the foundations for the growth of the practice. The prairie’s
own history—or at least a reductive version of it—also contributed to the development of
prairie restoration ecology, as well as the problematic framework with which its
practitioners still grapple today. The distinctively Midwestern factors that contributed to
and shaped midcentury prairie restoration ecology demonstrate that the histories of
ecology and conservation in the United States—and their roles in American settler

colonialism—can only be fully understood with the insight afforded by regional studies.
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CHAPTER TWO

Restoration and the Public Good

Unlike most who petitioned the lowa Conservation Commission (ICC), Robert Leonard
testified at the public agency’s monthly meetings numerous times. He attended his first
meeting in October 1976 to air his frustrations over the state of the “hunter-farmer
relationship” in Iowa, alleging that the ICC’s failure to enforce their own hunting
regulations harmed farmers like himself.> Over the next decade, Leonard became a
fixture of Commission meetings, weaving increasingly complex conspiracies about the
ways that the agency favored hunters over other citizens of the state. In 1981, under the
alias of his organization, Concerned Citizens to Investigate Conservation Commission
Policies, he took to the Des Moines Register to accuse the ICC of having “two sets of
rules: one for itself and its ‘friends’ and another for the public.”? It was easy for the
commissioners to write Leonard off as a lone provocateur as he became increasingly
belligerent over these years. But as he continued to make himself a nuisance, a growing
number of lowans began to echo his central contention. This collection of
environmentalists, homeowners, and farmers felt that, as the agency responsible for
“preserving Iowa’s natural heritage,” the ICC had failed to live up to its mission.® Over
the preceding four decades, the agency had made the restoration of lowa’s wildlife

habitats its primary goal. But where prairie restoration efforts in the region had been

! Minutes of the lowa Conservation Commission Meeting on October 5, 1976, Conservation Minutes
January 1974 — August 1979, Vol. 27, Commission/Council Meeting Minutes, Records of the lowa
Conservation Commission (RG022), State Archives of lowa, Des Moines, lowa (hereafter RICC), 129.

2 “Attention, Iowa Citizens: Regarding the Conservation Commission,” April 21, 1981, 10A, Des Moines
Register, Historical Newspapers, Des Moines Public Library, Des Moines, lowa (hereafter HN).

3 “Jowa Conservationist” February 1942, lowa Conservationist, Vol. 1, No. 1, Books and Periodicals
Collection, Des Moines Historical Library, Des Moines, lowa (hereafter BPC).
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driven by ecological ideas, the ICC’s practices were intended to maximize the availability
of game species for the state’s growing population of sport hunters. In the final decades
of the century, as environmental and political interests grew more varied in the state,
critics like Leonard pushed the agency towards a more ecologically sophisticated and
collaborative form of ecological restoration that served the environmental needs of a
greater number of lowans.

The ICC’s twentieth-century restoration policies applied to only a small portion of
the country, but their development provides insight into larger dynamics in the history of
US conservation policy. Environmental historians have often viewed public conservation
efforts in the United States from a national perspective. Some studies have focused on
landmark policies like the New Deal, the Endangered Species Act (ESA), and the
National Environmental Protection Act (NEPA) and the federal agencies created to
enforce them. Others have shown that the on-the-ground conservation efforts that this
national framework supports have been shaped by local contexts and actors. The work of
scholars like Robert Wilson, Keith Woodhouse, Nancy Langston, Nathan Sayre, Joshua
Blu Buhs, and Peter Alagona demonstrate the ways that such local environmental,
political, and cultural characteristics have influenced the conservation efforts of federal
agencies like the FWS, the USDA, and the Bureau of Land Management (BLM).* Most

studies in the latter vein have taken a regional view of conservation policy, focusing on

4 For examples of works that focus on national environmental policy, see Martin, Wild by Design or Neil
M. Maher, Nature’s New Deal: The Civilian Conservation Corps and the Roots of the American
Environmental Movement. (Oxford: Oxford University Press, 2008). Studies focusing on federal
conservation efforts in specific regions includes Wilson, Seeking Refuge; Keith Makoto Woodhouse,
“Regulating Off-Road: The California Desert and Collaborative Environmentalism,” Modern American
History 2, no. 3 (2019): 321-43; Langston, Climate Ghosts; Sayre, The Politics of Scale; Joshua Blu Buhs,
The Fire Ant Wars: Nature, Science, and Public Policy in Twentieth-Century America (Chicago: University
of Chicago Press, 2004); Peter S. Alagona, After the Grizzly: Endangered Species and the Politics of Place
in California (Berkeley: University of California Press, 2013).
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environmentally significant areas like the Pacific Flyway, the Great Plains, or the Great
Lakes basin.

Yet state conservation policy remains an understudied aspect of conservation in
the United States. Much of the work of environmental and public land management in the
country has been legislated at the state level and conducted by state agencies. But studies
of specific states can also provide insight into larger environmental and political
dynamics. In crafting policy, state governments are often more attuned to the needs of
local constituencies and specific environmental contexts than their federal counterparts.
While the environmental policies of states are tailored to these local conditions, they are
shaped by federal oversight and regional, federal, and international management
frameworks. As a unit of analysis, then, viewing conservation policy from the level of the
state retains an important emphasis on the distinct contexts of different environmental
regions within the United States while also providing insight into the interaction of
several political scales. Indeed, a close examination of the evolution of the ICC and its
policies over the twentieth century begins to demonstrate some of the challenges and
particularities of conservation policymaking on the state level. Like the ideas of the
region’s plant ecologists, the ICC’s efforts to restore the habitats of the Midwest were
shaped by the characteristics of the region’s environments and the requirements of
individual species of concern. But as the influence of individuals like Robert Leonard
reveals, ecological restoration in lowa was also molded by the culture and political
economy of one of the world’s most heavily farmed regions. At the same time, the ICC

was forced to navigate larger political systems, including regional bodies like the

5 In the work of Wilson, Sayre, and Langston, respectively.
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Mississippi Flyway Council, laws, and public agencies responsible for conservation on a
national scale, and even international treaties. These interacting forces begin to
demonstrate how intersecting political scales and local contexts shaped state conservation
efforts in the twentieth century.

Shifts in the ICC’s restoration policies also reflected the emergence of a new set
of frameworks for environmental management in the final decades of the twentieth
century. Perhaps the most widespread of these was the concept of ecosystem
management—an approach that aims to regulate ecosystem processes and functions
rather than populations of individual species. Scientific ideas like the ecosystem concept
itself played a central role in this framework. At the same time, where earlier resource
management policies usually catered to sport hunting interests and economically
important resources, agencies intended for ecosystem management to meet public
demand for multi-species conservation and a greater variety of environmental amenities.
On a national scale, movements spanning the political spectrum informed this shift by
calling for new forms of public oversight and participatory governance. The
Environmental Justice movement began to hold public institutions, often on the state and
local level, accountable for the unequal burden of pollution and toxicity on marginalized
communities. Conservative factions directed skepticism towards the efficacy of the
increasingly arcane bureaucratic systems responsible for environmental regulation. With
the late 1960s genesis of the Red Power movement, Indigenous nations across North
America began to re-assert and litigate their rights to manage resources on their
traditional lands. Many nations successfully pushed settler governments to collaborate in

the development of co-management models for national parks and other public lands in
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the United States and Canada, while others regained control of resource management on
their lands entirely.® Studies of the rise of ecosystem management have focused on the
scientific developments and political conditions that drove federal agencies like the FWS
to pursue new land management strategies.’ Yet the history of the ICC and its evolving
policies demonstrates that the transition towards ecosystem management was also a
product of concerns specific to environmental contexts and political economic conditions
on the state level. A shifting political culture among lowans from diverse backgrounds
provided the impetus for a new approach to conservation policy in the state. As a model
of resource management that prioritized sport hunters grew unpopular, it became more
politically convenient for the ICC to manage for ecosystems and ecosystem services than

for game conservation.

Sport Hunting and Game Production on Public Lands
Until only the past few decades, the management of public natural lands in the United
States has prioritized a single constituency: sport game hunters. The adoption of this

perspective by the government of lowa was tied to the colonization of the state. In the

% For a history of the early American environmental justice movement, see Robert D. Bullard, Dumping in
Dixie: Race, Class, and Environmental Quality (Boulder: Westview Press, 2000) or Giovanna Di Chiro,
“Nature as Community: The Convergence of Environment and Social Justice,” in Uncommon Ground:
Toward Reinventing Nature ed. William Cronon (New York: W. W. Norton and Company, 1995); For
more on conservative opposition to federal environmental regulation, see chapter six in Michael J. Makley,
Open Spaces, Open Rebellions: The War over America’s Public Lands (Amherst: University of
Massachusetts Press, 2018). For a brief review of the development of co-management models in the United
States, see Charles F Sams III, “Tribal Co-Management of Federal Lands: Acknowledging the History and
Considering the Path Forward,” Statement by the US Department of the Interior, March 8, 2022. See
chapter three of this thesis for more on tribal resource management and the state.

" For perspectives on the development of ecosystem management in federal agencies, see James R. Koontz
and Jennifer Bodine, “Implementing Ecosystem Management in Public Agencies: Lessons from the U.S.
Bureau of Land Management and the Forest Service,” Conservation Biology 22, no. 1 (2008): 60-69 and
James R. Skillen, Federal Ecosystem Management: Its Rise, Fall, and Afterlife (Lawrence: University Press
of Kansas, 2015).
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nineteenth century, hunting on the colonial frontier of North America—including the
American Midwest, West, and western portions of what is now Canada—was still largely
a subsistence activity practiced by Indigenous peoples. Colonization brought increased
agricultural development of habitat and hunting pressure on game species, and as game
populations diminished in the final decades of the century, growing contingents of sport
hunters across the United States petitioned state and federal governments to formally
regulate the activity.® Settlers from the eastern United States began to colonize most of
the region that is now lowa following its purchase from the Sac and Fox Nation in the
early 1830s. The lowa territory incorporated in 1838 and was admitted as a state in 1846.
With nearly a million residents by 1872, the state government appointed its first Fish and
Game Warden to manage pressures on the fish and game populations in the state. For the
next forty years, the office attempted to remedy declines in those species through the
production of fish at state-owned hatcheries and the imposition of catch limits for birds
and other game species.®

From the start, this agency catered to elite sport hunters. In the early years of the
office, the Warden’s game management efforts centered on the importation of non-native
but high-status sport game species that were popular in Europe. They shipped species like

the ring-neck pheasant and Hungarian partridge from game farms in the east in the

8 For the role of sport hunting and wildlife conservation in the exclusion of Indigenous subsistence hunting,
see especially John Sandlos, Hunters at the Margin Native People and Wildlife Conservation in the
Northwest Territories, (Vancouver: UBC Press, 2007). For the US context, see chapters seven and eight in
Karl Jacoby, Crimes against Nature: Squatters, Poachers, Thieves, and the Hidden History of American
Conservation, (Berkeley: University of California Press, 2003). A broader history of wilderness
conservation in Canada is offered by Tina Loo, States of Nature: Conserving Canada’s Wildlife in the
Twentieth Century (Vancouver: UBC Press, 2006).

® Dorothy Schweider, “History of Iowa,” n.d., lowa Official Register, lowa Archives Online (hereafter
IAO); George A. Lincoln, “Twentieth Biennial Report of the State Fish and Game Warden to the Governor
of Iowa,” 1912, TAO.



73

thousands each year. In the same period, the state adopted hunting regulations that
limited the take of game to those who could afford a license. In 1912, one Warden cited
subsistence hunters as the primary threat to the state’s game populations, lamenting that
the state’s “native game... are fast disappearing, not only because of the relentless war
made on them by the class of people known as sooners [subsistence hunters], but also by
the foreign element imported into this country as laborers on public improvements.”*°
Officials in lowa began to prioritize sport hunting and desirable game species over other
constituents and wildlife from the early years of public conservation in the state, at this
point guided by explicitly racist and elitist ideas.

The government of lowa developed a more systematic approach to sport hunting
policy as game management developed into a scientific discipline in the first half of the
twentieth century. In 1917, the state legislature replaced the position of Warden with a
five-member State Board of Conservation. Rebranded as the Conservation Commission
in 1931, the body of elected officials was responsible for the creation and administration
of state parks as well as the management of fish and game.!! By this time, the agency had
established game farms in the state to meet growing demand for sport hunting. However,
when importation and in-state game farming proved inadequate for the task, the ICC
turned to new scientific approaches to wildlife restoration to address declining game
populations.*? Since the late nineteenth century, federal game management policy in the

United States had consisted of limits on hunting and “predator control” measures.

Employees for the Bureau of Biological Survey shot, poisoned, or otherwise annihilated

9 Lincoln, 5.
11 Stan Widney, “Historically Speaking,” March 1960, lowa Conservationist, Vol. 19, No. 3, BPC, 23.
12 1pid.
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predators of popular game species due to the belief that they reduced overall game
populations. Following the First World War, though, a new generation of conservation
scientists, including Aldo Leopold and his student Paul Errington at UW, began to
advocate for alternative approaches. Drawing on field research in wildlife ecology, they
came to a view that the management of environmental factors that facilitated the
production of game species, rather than those that limited them, would allow for a more
effective and less laborious means of regulating game populations. Practitioners of the
new field of game management regarded game species as crops to be cultivated through
the manipulation and enhancement of habitat, defined in terms of cover and food.
Leopold distilled these ideas in his 1933 Game Management, establishing the blueprint
for this new scientific approach by suggesting specific habitat compositions that best
suited different animal species—guidelines which ICC biologists continued to reference
into the final decades of the twentieth century.*3

Conservation scientists like Leopold also advocated for the creation of federal
land management policy based on the science of game management. Along with political
cartoonist and fellow conservationist J. N. “Ding” Darling, Leopold had an opportunity to
shape these policies as a member of FDR’s Committee on Wildlife Restoration. The
result was the 1937 Federal Aid in Wildlife Restoration Act, also known as the Pittman-
Robertson (P-R) Act, which distributed an excise tax on the sale of firearms to state
governments for the acquisition and management of game habitat. The later 1950

Dingell-Johnston (D-J) Act used the same model to provide funds for the restoration and

13 Aldo Leopold, Game Management (New York: Scribner, 1933); Gary K. Swanson and Bob Barratt,
“Farming for Wildlife,” May 1975, lowa Conservationist VVol. 34, No. 5, BPC, 10. For more on the wildlife
ecology of Leopold and Errington, see Kohler, “Paul Errington, Aldo Leopold, and Wildlife Ecology,” or
Martin, 77-86.
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management of fishing waters, both through the creation of artificial lakes and
acquisition of natural ones. Though state governments remained responsible for
regulating hunting and managing game populations within their boundaries, the federal
government managed game restoration efforts on a national scale through the FWS,
which was created in 1940 by combining the Biological Survey and the Bureau of
Fisheries. The agency contributed to game restoration through its management of habitat
on existing and newly acquired federal lands through the Wildlife Refuge system.
Collectively known as the New Deal for Wildlife, these policies translated the science of
game management into a federal framework for the restoration of game.4

The federal turn towards habitat preservation and enhancement defined the ICC’s
approach to public land management as game restoration took on a new urgency in the
midcentury. As average incomes and standards of living increased during the economic
boom that followed the Second World War, sport hunting gained popularity throughout
the United States as a newly accessible form of recreation. At the same time, widespread
urban, industrial, and agricultural development began to pose greater threats to existing
game habitat. These pressures were particularly acute in lowa. When the state was
opened to settlement through the Northwest Ordinance, Iowa’s lands had been divvied
into a grid of individual parcels available for private claim. Settlers flooded in from the
east to claim land, and by the early twentieth century the preponderance of land in the
state was privately owned. This contrasted western states, where settlement had been less

extensive by the time the federal government began acquiring land for conservation

14 For more on the P-R Act and early federal wildlife restoration efforts, see Wilson, 67-72 and Martin, 81-
84. For more on early federal habitat management, see Michael W. Giese, A Federal Foundation for
Wildlife Conservation: The Evolution of the National Wildlife Refuge System, 1920-1968, Ph.D. Diss
(American University, 2008).
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during the Progressive Era. Due to these constraints, in the mid-twentieth century, federal
and tribal lands composed less than one percent of the area of lowa, while western states
often exceeded forty percent. Though the P-R Act enabled states to acquire their own
habitat reserves, a key element of the federal policy framework that had developed over
the preceding decades was the rehabilitation of game populations on wildlife refuges and
other federal lands.®

Even with the availability of federal funds for land acquisition, the state
government was limited in its ability to make these purchases. Demand for fertile
agricultural land in lowa grew along with the nation’s population and economic
prosperity in the postwar period, threatening habitat and hunting access on private lands
and often increasing land prices beyond the means of the state. The commissioners
acknowledged that this presented a particular hurdle for game management in lowa. As
they put it, the “general lack of public lands in this region of the country tends to require
a different management philosophy from other regions in the United States.”*® At the
same time, the spike in demand for sport hunting in lowa outpaced the national average
in the postwar period, with the number of hunting and fishing licenses in the state
doubling from 1945 to 1955.1” Without the ability to rely on FWS efforts, the ICC was
forced into a race against the state’s developing economy, seeking to acquire as much

remaining habitat as possible in the face of continued agricultural and urban

15 United States Bureau of the Census, Statistical Abstract of the United States, (Washington: United States
Government Publishing Office, 1980) 238. For more on settlement patterns in tallgrass prairie, see Smith,
“Prairie restoration: Bridging the Past and Future.” For a more general history of land development in the
Midwest see William Cronon, Nature’s Metropolis: Chicago and the Great West, (New York: W.W.
Norton, 1992).

16 Quoted from Minutes of the lowa Conservation Commission Meeting on May 7, 1974, Conservation
Minutes January 1974 — August 1979, Vol. 26, Commission/Council Meeting Minutes, RICC, 79.

17 Annual Report of the lowa Conservation Commission, 1964, IAO, 11.
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development. Their efforts to ensure that public land purchases in lowa would “maximize
the public return on investment™ led to an approach to land management that attempted to
maximize the yield of game per acre of public land above all else.

The ICC’s prioritization of game habitat management over other conservation
concerns was also a product of the agency’s structure. Since its creation, the agency’s
responsibilities had grown to encompass the management of all “conservation and
recreation” in the state, including the regulation of forestry on public lands and the
management of lakes, streams, and state parks, in addition to their oversight of sport
hunting.'® However, much of the financial support for the agency’s payroll and its natural
land acquisitions was tied directly to the number of hunters in lowa, due to the fact that
federal P-R funding depended on sales of hunting licenses in the state. In 1955, the state
legislature exacerbated this focus through further restructuring of the agency. By
delegating the management of local parks, waters, and other outdoor recreational
facilities to newly created County Conservation Boards, employees of the State
Commission were able to focus on the creation of state parks and the management of
game and hunting throughout the state—a responsibility which required a state-wide
perspective and knowledge of wildlife populations across lowa.?°

At the same time, the internal culture of the ICC revolved around the concerns of
sport hunters. The agency itself was largely composed of sportsmen: individuals who,

like Leopold, Curtis, and other conservationists of their generation, grew up fishing and

18 1bid.

19 “Jowa Conservationist.”

20 Discussion of agency history and structural changes in Minutes of the lowa Conservation Commission
Meeting on April 1, 1980, Conservation Minutes September 1979 — December 1983, Vol. 29,
Commission/Council Meeting Minutes, RICC, 263-4.
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hunting for sport. Staff viewed themselves as “spokesmen for the sportsmen” of the state,
expressing frustrations with the influence of “tourism” on public land management where
it interfered with the activities of outdoorsmen.?* The agency was also closely associated
with numerous sport hunting leagues and organizations. These groups enjoyed friendly
relationships with commissioners, inviting them to annual banquets and presenting
awards at Commission meetings for their services to the state’s game species. Groups like
Pheasants Forever, the lowa Sportsmen League, and the Wild Turkey Federation
appeared regularly at monthly Commission meetings, lobbying for changes in hunting
season dates, the purchase of specific sites for habitat preservation and hunting access,
and favorable treatment of their game species of choice. International game groups like
Ducks Unlimited sponsored Commissioners’ travel to conferences and workshops in
Canada and the United States.??

Shaped by this political, cultural, and scientific context, in the postwar years the
Commission poured its efforts and funding into maximizing game production and access
to public hunting sites through the protection and creation of game habitat. The ICC used
funding from the P-R Act and revenue from state hunting licenses to acquire considerable
habitat holdings during this period. In the 1960s alone, the total coverage of state Wildlife
Management Areas (WMAS) grew from 20,000 to 43,000 acres.?® Though agency staff

sought existing woodland or wetland habitat for these acquisitions, they were generally

2L First quote from game biologist Richard Bishop, “Make Good Habitat a Habit,” May 1968, lowa
Conservationist, VVol. 27, N. 5, 62-63, BPC. Second quote from commissioner Jimmy D. Bixler in Minutes
of the lowa Conservation Commission Meeting on April 1, 1976, Conservation Minutes January 1974 —
August 1979, Vol. 26, Commission/Council Meeting Minutes, RICC, 210.

22 Example of Ducks Unlimited from Minutes of the lowa Conservation Commission Meeting on July 31,
1978, Conservation Minutes January 1974 — August 1979, Vol. 28, Commission/Council Meeting Minutes,
RICC, 132.

23 Annual Report of the lowa Conservation Commission, 1964; “Federal Aid Award to Glen Yates,” June
1972, lowa Conservationist, Vol. 31, No. 6, 13, BPC.
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forced to acquire less desirable land or take advantage of opportune sales. As a result,
much of this land required active management to establish viable habitat and maximize
game production potential. In doing so, the ICC fixated on the “problem of wildlife
cover.”?* Based on the logic of game management science, the production of game was a
matter of preserving and creating as much habitat as possible—a fact which led ICC staff
to favor quantity of habitat over its quality. This led them to differ from contemporaneous
conservation scientists like John Curtis and other Midwestern prairie ecologists, who
advocated for the use of natural plant species for the creation of ground cover. Though
ICC biologists experimented with the use of native grasses and shrubs as cover for upland
game birds during this period, they preferred to continue a 1950s policy of planting
nonnative shrubs such as honeysuckle and multiflora rose, which were more cost-
effective and efficient as they continued to spread without intervention following
introduction.?® The agency continued to rely on nonnative shrubs to provide cover into
the 1980s, even opposing attempts by legislative committees to ban the use of such
“noxious plants” in land management.?

Even with cover planting methods, direct habitat acquisitions were a drop in the
bucket in the face of continued habitat loss on private lands in the state in the postwar
decades. The Commission experimented with alternative strategies to supplement viable

habitat on public and private lands. Experimental hunting regulations included arcane

point systems, multi-part hunting seasons, and locally targeted regulations. State parks

2 Denny Rehder, “The Problem of Wildlife Cover,” April 1962, lowa Conservationist, Vol. 21, No. 4, 1-3,
BPC.

% Alan L. Farris, Charles C. Schwartz, and Lyle W Asell, “Native Grasses,” August 1973, lowa
Conservationist, Vol. 32, No. 8, 12-15, BPC.

% Minutes of the lowa Conservation Commission Meeting on February 1, 1977, Conservation Minutes
January 1974 — August 1979, Vol. 27, Commission/Council Meeting Minutes, RICC, 215.
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established in the 1960s were often planned as “multi-use” areas, maximizing the amount
of each dedicated to game habitat and alternating between hunters and other visitors
depending on the season. In these and other acquisitions, staff preserved some existing
cropland to provide food for wildlife and entice game species to nearby habitat areas.?’
The ICC also encouraged other institutions and private landowners to manage
their land for game production. For instance, the agency occasionally acquired roadside
land with grass cover or prairie remnants from the Department of Transportation, though
much of the interaction between the agencies involved a years-long campaign by
Commissioners to convince the DOT to forgo mowing roadsides until after the pheasant
breeding season.?® Through its magazine, the lowa Conservationist, the ICC appealed to
like-minded farmers and landowners, many of whom were themselves sports hunters.
The publication frequently included pleas to farmers to leave brush piles intact rather
than burning them, noting that, in a pinch, they served as habitat for several game birds
and mammals.?® The agency devoted even more effort to publicizing its Rural
Environmental Assistance Program, which marketed wildlife seed mixes to private
landowners and subsidized their purchase. The agency introduced several other programs
intended to convince landowners to put fallow land into game production, often by

planting the most efficient, though nonnative, ground cover plant species like

27 Minutes of the lowa Conservation Commission Meeting on August 16, 1974, Conservation Minutes
January 1974 — August 1979, Vol. 26, Commission/Council Meeting Minutes, RICC, 136; Bob Barratt,
“Canada Goose Enticing: An Experiment at Big Marsh,” October 1966, lowa Conservationist, Vol. 25, No.
10, 76-77, BPC.

28 Minutes of the lowa Conservation Commission Meeting on June 28, 1978, Conservation Minutes
January 1974 — August 1979, Vol. 28, Commission/Council Meeting Minutes, RICC, 109.

2 Charles Schwartz, “Brush Piles are Habitat,” October 1972, lowa Conservationist, VVol. 31, No. 10, 11,
BPC.
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honeysuckle and multiflora rose.*® Articles advertised the approach as a way for

landowners to create their own private hunting paradise as well as a public service.®!

Restoring the Mississippi Flyway

In service to its primary constituency of sport hunters, in the decades following the
Second World War, the ICC knit these programs into an approach to public land
management based on maximizing cover, food, and other factors that could increase the
production of game species. By the late 1960s, many of these efforts successfully
stabilize the populations of several popular game species and even allowed the ICC to
offer seasons on some additional species.® However, the production of waterfowl—the
state's most popular and diverse class of game species—proved more complex. During
the twentieth century, national efforts to maximize waterfowl production required the
federal government to explore new administrative structures and funding mechanisms.
On the local level, the ICC’s attempts to manage these species pushed the agency toward
a policy of ecological restoration as they adapted to the regional environmental dynamics
that dictated the vitality of waterfowl populations.

Encompassing the states of lowa, Minnesota, and North and South Dakota and the
Canadian provinces of Manitoba, Alberta and Saskatchewan, the Prairie Pothole region
(PPR) had long provided crucial habitat for most waterfowl species that migrated through

North America. During the summer, the region contained more than half of the

30 “For Sale: lowa’s Future,” January 1972, lowa Conservationist, Vol. 31, No. 1, 1, BPC.

31 Carol Buckman, “Winter Plantings to Attract Birds,” February 1962, lowa Conservationist, Vol. 21, No.
2,12, BPC.

32 Including, for instance, a season on wild turkey first offered in 1973. Bob Sheets and Roger Sparks,
“Wild Turkey Season Now Possible,” March 1973, lowa Conservationist, Vol. 32, No. 3, 3-5, BPC.
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continent’s migratory birds. This was due to the biome’s low-lying “potholes” or
“kettles”—small marshes that were interspersed throughout tallgrass prairie.>* As these
wetlands fluctuated between wet and dry several times throughout the year, the diversity
in size, soil type, and latitude of water bodies ensured that different species had habitat
throughout the warm season. Dry, upland areas around each kettle provided ideal nesting
sites for the birds.®* Beginning in the nineteenth century, the colonization of the PPR
devastated this habitat not only through development, but also by altering the
hydrological processes of the region. The spread of commercial agriculture—a process
which accelerated after the Second World War—required the installation of drainage tiles
in low lying areas to prevent the flooding of croplands in the wet spring season. As
farmers and land developers drained more marshes, the overall reduction in water and
increased drainage capacity resulted in the shrinking and disappearance of intact marshes.
By 1950, half of the total acreage of wetlands in the PPR had dried up.®

This severe loss of habitat decimated 