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Abstract 
As we look for hopeful futures in the Anthropocene, environmental restoration 
seems more important now than ever before. Within the last decade, rewilding has 
gained prominence as a form of democratized conservation, both within public and 
private spheres, which generally emphasizes “letting nature go”. While rewilding 
takes many different shapes, conceptually, rewilding as an environmental 
restoration strategy largely emanates from ecology as a natural science, which has 
filtered into some mainstream conservation practices and general public awareness, 
primarily in Europe. However, there has been little investigation by the social 
sciences into following scientific practices that make and make known rewilding’s 
ecologies and how these ecological knowledges are brought into global stories for 
restoration. Further, these scientific knowledges have not been brought into relief 
with how rewilding may materialize and participate in local political economies and 
ecologies. Based on fieldwork between summer 2019 and spring 2020 at the 
Ecoinformatics and Biodiversity group at Aarhus University, Denmark, and at an 
official Rewilding Europe site, the Odra Delta, I investigate scientific knowledge 
practices that make rewilding into a global environmental restoration strategy. I 
also explore how these knowledges become imagined and how they may 
materialize. The purpose of this thesis is to situate rewilding’s scientific knowledges 
and draw together broader implications for conservation beyond rewilding’s 
apolitical “letting nature go”. To investigate the sciences behind rewilding, as well 
as rewilding’s implications, I draw upon an experimental, multi-sited “method 
assemblage” (Law 2004, 84): I take a reflexive approach which gathers bundles of 
both present and absent human and non-human actors, to observe how these 
assemblages create coherence out of the world in the form of stable objects and 
knowledges, while also noticing incoherence and non-coherence. To address this 
assemblage, I focus on practices and processes of emergence, drawing from methods 
in anthropology, science and technology studies, and a paired ethnography/natural 
history. This framework was developed vis-à-vis informants and becomes pivotal 
for negotiating scientific knowledge practices of rewilding: Rewilding’s scientific 
knowledges propose hopeful ecologies for environmental restoration, but also leaves 
possibilities open-ended and non-goal oriented once materialized. Overall, I show 
how modern ecology’s usage of equilibrium models, alongside the rise of big data, 
allowed rewilding as a restoration strategy to be scaled, capable of being imagined 
anywhere, while also being open ended. However, once rewilding materializes and 
becomes somewhere, rewilding shapes and is shaped by contingencies of political 
economies, ecologies and histories that reveal broader implications for rewilding as 
a restoration strategy. 
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Chapter 1. General Introduction 
Environmental crisis is all too real. 20th century science modelled the globe as 

controllable and stable, full of possibility and universal knowledge; With such hope, 

we only had to flex the muscles of science, development, and modernity to get us 

“there”—linear progress. Now, progress has left us in an ecological mess that is even 

derailing capital accumulation: For the first time ever at the 2020 World Economic 

Forum, world leaders recognized environmental threats at the very top of both 

short- and long-term economic risks (Franco 2020). We find ourselves in a world 

where environmental disasters, shifting climate, and land-use change has led us into 

a biodiversity crisis (Díaz et al. 2020): “We are hemorrhaging species at a rate up to 

10,000 times the natural rate of extinction” writes Steven Harding (2010, 107). 

Conservation seems more important now than ever. And yet, we still forge stories 

of progress—redemptive ones of resilience, sustainability, and development—as 

environmental futures forecast more instability. How to go on? 

There is an intriguing form of future-oriented science being offered to 

restore biodiversity to ecosystems and mitigate cascades of extinction—“rewilding”. 

While popular forms of rewilding in Western societies have grown in the last 

decade—from no longer mowing one’s backyard, to “rewilding human life” 

(Monbiot 2014, 10), to even “rewilding our hearts” (Bekoff 2014)—rewilding’s roots 

lay in the natural sciences of restoration ecology.1 In most basic scientific form, 

rewilding can be thought of as restoring “natural ecosystem dynamics” (Perino et 

al. 2019), creating “self-regulating biodiverse ecosystems” (Svenning 2016a, 899), 

or restoring function to ecosystems (Lorimer et al. 2015, 54). Rewilding broadens 

conservation: While traditional conservation has largely focused on preserving or 

restoring ecosystems to stable images of “wilderness”, rewilding looks at human-

influenced or degraded land and imagines possibility. This might mean 

reintroducing wolves in a conservation area, but it also might simply mean 

unmanaging land and letting “wildness” take over. 

 
1 “Rewilding” was first used in scientific literature by Soulé and Noss (1998). 
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But what happens when a species is absent from an ecosystem—? One that 

is crucially important for a “self-regulating biodiverse ecosystem?” Rapid extinction 

of large-bodied animals has created “gaps” in ecosystems, where particular 

“functions” have gone missing (Schweiger and Svenning 2020). Think of the 

European bison and regional extinctions: Bison once grazed all over Europe, 

coevolving with other organisms for millions of years. While not extinct, it is largely 

missing. Even with letting “wildness” take over land, the “function” of the grazer 

would be absent—. Here is where rewilding is radical for many traditional 

conservationists: “Trophic rewilding” places species functionality before nativeness. 

While wild, native species are preferred for rewilding, if bison are not available, why 

not use a different grazer, like cattle or horses? They both fill a similar “functional 

type” (Svenning et al. 2016a, 901). Regardless of nativeness or not, ‘rewilding-

thinking’ is a transformative way for understanding ecosystems and what 

conservation looks like as it breaks down animals into interchangeable, functional 

components and sees wild possibility anywhere. 

Rewilding opens the door for democratized conservation, i.e. conservation 

activities outside of protected areas: Landowners and municipalities have begun to 

rewild land in Europe—even introducing species like water buffalo into fenced 

areas. Urbanites too are deciding to unmanage traffic islands and lots. But for 

international rewilding scientists and conservationists, the prize for rewilding in 

Europe lays elsewhere: Widely abandoned rural lands—the aftermath of globalized 

agricultural intensification reorganizing Europe’s food system (Kuemmerle et al. 

2008)—now hold wild opportunities for rewilders (Pereira and Navarro 2015). 

To be fair, I did not know about rewilding until I was contacted by an 

ecology laboratory asking if I would like to do an internship with them—the 

Ecoinformatics and Biodiversity group at Aarhus University, Denmark (which I 

refer to as “the Lab”). Being an “ecoinformatics” and “biodiversity” lab, they pair 

big data and fieldwork to investigate the ecologies of rewilding and how rewilding 

might be used for global restoration. I said yes to the offer, not quite aware of what 

I was doing. As I researched the Lab and literature on rewilding, I found the natural 

sciences, social sciences and humanities have given rewilding significant attention; 
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alongside a buzz of popular science books and articles. For me, rewilding was 

suddenly everywhere. 

But I saw something missing: The scientific practices and processes of 

rewilding were not being analyzed. Further, these practices and processes were not 

being brought into a history of modern ecology, and how the rise of ecoinformatics 

might have helped shape today’s rewilding science. Of course, the scientific 

ecological restoration community has given rewilding plenty of attention, hotly 

debated in fact (see Rubenstein and Rubenstein 2016; Nogués-Bravo et al. 2016). 

Rewilding is also being heavily considered within a science/policy nexus (Pereira 

and Navarro 2015; Root-Bernstein et al. 2018; Pettorelli et al. 2018). From the 

social sciences and humanities, work has centered on rewilding’s relationship with 

locals, such as rural pastoralist communities (Knight 2017; Wynne-Jones et al. 

2018), or higher conceptual configurations, such as consequential 

environmentalities, biopolitics and political ecologies of rewilding (Lorimer 2017; 

Wynne-Jones et al. 2020). But as my academic interests lay at the intersection of 

anthropology and science and technology studies—with a topical interest on 

environments and knowledge production—I was hard-pressed to find rewilding 

literature in this niche. 

But I also wanted to learn about how rewilding might materialize and 

entangle with political economies and ecologies. That is, I wanted to see where 

rewilding was happening somewhere vis-à-vis scientific abstractions of rewilding 

anywhere. For this, I could not stay within the Lab: After speaking with 

conservationists connected with the non-profit Rewilding Europe, I was struck by 

one of their official rewilding sites, the Odra Delta: Resting on Poland /Germany’s 

border, between Eastern/Western Europe, I saw how the Odra Delta might allow 

for multi-sited observations to be made, and I immediately arranged my travels. 

Researching the Lab supplemented by the Odra Delta allowed me to 

investigate relationships between the practices and processes of rewilding’s sciences 

and how it connects with conservation, contingent histories, and governance. 

Preparing for and engaging in research brought together three problem statements:  
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1) How has 20th century modern ecology and the 
rise of ecoinformatics participated in rewilding as 
a science for restoration?  

2) How do scientific ecologies of rewilding and data 
practices connect, and how does data begin to 
matter?  

3) How does the sciences of rewilding connect with 
conservation, governance and political 
economies and ecologies? And, how is rewilding 
shaped by stories of progress? 

The aim of this thesis is to show how rewilding’s scientific knowledge practices and 

processes are “made, but they are not made up” (Haraway 2016a, 206) and how 

these practices/processes participate in shaping imaginings and material realities. 

What I argue for is the following: Modern ecology’s dependence on equilibrium 

models for prediction in a non-equilibrium world, along with the rise of big data 

and data infrastructures, shaped rewilding into a global restoration strategy by 

scaling nonscalable imaginings. That is, the predictive, scientific ecological models 

behind rewilding are static, but allow for open-ended, dynamic “wildness” to be 

imagined anywhere. But, as rewilding materializes and becomes somewhere, it shapes 

and is shaped by contingencies of political economies, ecologies and histories. As a 

result, the politics of rewilding’s apolitics become visible. 

In the rest of this first chapter, I will introduce the human security relevance 

of this thesis, methodology/methods, ethical considerations and analytical 

framework used. Each chapter then follows along with each problem statement: 

Chapter 2 Analyzes the emergence of modern ecology in the 20th century, the 

development of equilibrium models in a nonequilibrium world, the influence of big 

data, and the rise of ecoinformatics—all while tracing rewilding along the way. 

Chapter 3 dives into the Lab’s work, showing how data begins to take different 

forms—the micro, macro and the meso—ultimately showing how data begins to 

matter for rewilding’s scalability, while also showing what nonscalable science looks 

like. Chapter 4 takes us out of the Lab to the Odra Delta to show how the sciences 

of rewilding intersects with conservation and political economies and ecologies and 

contingent landscape histories through a multi-sited landscape approach, ultimately 
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revealing how rewilding is drawn into stories of progress that shape landscape 

management, livelihoods and livability. 

Human Security Relevance 
As this thesis is for Aarhus University’s Human Security master’s program, it takes 

an unconventional, but a much needed, investigation into security: Broadly, human 

security is a conceptual frameshift from thinking of security from-above (state 

sovereignty) to from-below (individual sovereignty). The term stems from the 1994 

UNDP Report, which implies that human security can be summed as economic, 

food, health, environmental, personal, community, and political security. The 

convergence of human security came at a time when internationalism, globalization 

and state transition—particularly following the Cold War—resulted in politics 

moving beyond state boundaries and an increase in non-state actors shaping 

governance (Tadjbakhsh and Chenoy 2007, 11). This thesis provides an example 

of the large gap that exists between science and technology studies and security 

studies—and the great need to engage critically with authoritative scientific 

knowledges that participate in shaping the world (Binder 2016). As I show in this 

thesis, science cannot be separated from the world it observes as it is productively 

participating in political economies and ecologies and power relations that 

influences both state and individual security. 

Methodology 
Empirical data for this thesis comes from two locations: the Ecoinformatics & 

Biodiversity lab, and the Odra Delta: 

The Ecoinformatics & Biodiversity laboratory at Aarhus University, is 

under Faculty of Natural Science and Department of Biology. At the Lab, a number 

of different topical “groups” are headed by permanent professors. The group that I 

befriended/“interrogated”—a mix of professors, postdocs, and PhD’s—focuses on 

ecosystem restoration through trophic rewilding of large bodied animals. Thanks to 

their generosity, I was given the opportunity to participate in a PhD course, a 

weekly journal club, “group” meetings, co-authorship of an opinion paper, and 

daily interactions. I started with the Lab in August 2019, but because of friendships 
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and the interest in their work, research never really “stopped.” During the writing 

process, I would continually reach out and ask if I “have this right”. 

At the Lab, gathered empirical data was a mix of participant observation, 

unstructured and recorded interviews, and daily micro-interactions within and 

outside of the Lab. Some Lab participants requested some prefabbed questions for 

interviews, but I purposely let conversations open-endedly trail. I also would keep 

a notepad out during interviews that informants could write or sketch on—Chapter 

2 shows some of these. Empirical data dealing with big data and digital 

environments required me to sit down with a scientist at their desk; 

screenshots/images were provided with permission to use. 

The Odra Delta can be understood as the Szczecin lagoon, the Odra 

river/other tributaries that feed it, and the nearby landscapes, all split in half by 

Poland/Germany’s border. While 4,000 km2 might provide a size estimate, 

reliance on such information shows a preformed idea of what conservation is: The 

Delta is a mix of urban areas, forests, industry, waterways, fields, and more. With 

rewilding, I learned it is more useful to instead think with mobilities and unstable 

land identities to see how emergence happens. At the Odra Delta, Rewilding 

Europe works through a pyramid of auxiliary organizations, and these 

organizations then connect with local actors. I visited in October 2019, first 

travelling to the headquarters of environmental NGO, Deutsche Umwelthilfe—

Rewilding Europe’s connection to the Delta—where I met with the Delta’s “team 

coordinator”. After traveling to the Delta, two local actors became my guides. 

For the Odra Delta, empirical data came from moving through landscapes 

with informants, accompanied by conversations and recorded unstructured 

interviews. In this way, landscapes, infrastructures and nonhumans also became key 

informants. In Chapter 3, photographs became useful to illustrate and tell stories 

with, often providing “the spirit of my argument” (Tsing 2015a, viii). 

Ethical Consideration 
As Julie Taylor (2003) recounts in their ethnography, Paper Tangos, “this was not 

only my personal life but my professional task” (46). At the Lab, I made close 

friendships which I still carry. Although all informants were aware of my purposes 
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at the Lab, this can still be problematic as conversations took place in and outside 

of the Lab. I have been careful to include only overt data from formal engagements. 

At times this too became problematic when an interview would turn to personal 

topics and I would need to stop the recorder. In addition, because scientists are 

public figures through their published works, and because interpretations of 

authority can unfortunately differ amongst genders, I have used pseudonyms and 

connecting pronouns that are both anonymous and gender neutral. I also made 

known to informants that their identities may be compromised between informants 

due to the detail I take with examining projects. However, I reframe from citing 

published articles explicitly connected to empirical data. In the Odra Delta, I also 

use gender neutral pseudonyms, and refrain from naming certain locations, 

organizations and businesses which would compromise identities. 

To the best of my knowledge, I have abided by the American Anthropology 

Association regulations (AAA 2009) and General Data Protection Regulations 

(EPCEU 2016) during fieldwork and the writing process. 

Research Methods and Analytical Frame 
“The point of ethnography is to learn how to think about a situation together with 

one’s informants; research categories develop with the research, not before it” (Tsing 

2015a, ix). While this thesis is not an ethnography, it is largely ethnographic as it 

encounters histories, practices, processes, technologies, landscapes, infrastructures 

and animals. Throughout this thesis, informants are more than just guides—

research is inseparable from them. Because of informant centrality, the categories, 

methods and analytical frame I use emerged with them. This required me to also 

recognize my impact in their knowledge: “That felt like therapy,” one Lab member 

said during an interview; another said, “Oh! Now I know what I think about this!” To 

highlight back-and-forth knowledge creation, many of my questions and responses 

are highlighted in bold italics, while informant’s direct quotes are in italics. I also 

write myself into stories to tell how I stumble into knowledge. 

As Tsing’s gestures, categories come vis-à-vis informants: 

“Equilibrium/nonequilibrium” emerged from frictions ecologists face when 

working predictively: Predictive mathematical models rely on the equilibrium 
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assumption—an assumed stability of the modeled world—while knowing the 

realities the model interfaces with, particularly in the Anthropocene, rumbles in a 

state of nonequilibrium. “Scalability/nonscalability” is not about friction, but about 

fluid double-rotation of ontology between micro-macro science to make rewilding 

scalable and global. These categories came from observing the curious pairing of 

fieldwork and big data and the intersection of these with global data infrastructures 

and digital environments. “Stability/instability” is about landscapes and livelihoods 

and came from landscape identities and mobilities that reflect juxtaposed 

indeterminant encounters and contingent histories between the German/Polish 

sides of the Odra Delta. 

Interdisciplinary methods also came vis-à-vis a range of human/nonhuman 

informants. But, instead of understanding informant’s actions as unidirectional, top-

down cause and effect, I take a reflexive approach, drawing upon John Law’s (2004) 

“method assemblage” (84): A method assemblage can be understood as gathering 

bundles of human and non-human’s together to observe how they make the world 

a coherent place through performative practices. As Law writes: “the practices of 

method assemblage craft out-thereness by condensing particular patterns and repetitions whilst 

ignoring others” (113), which enacts “presence, manifest absence, and absence as otherness” 

(13). In other words, these bundles of human and non-human actors we are calling 

a method assemblage are gathered together to observe how they create stable 

objects and knowledges as they seperate and divide the world to deal with “static” 

and “noise”. In the Lab, ecologies are inherently incoherent or noncoherent until 

certain methods are applied to craft stable knowledges. And for rewilding in the 

Odra Delta, landscape coherences and incoherencies are dependent upon 

performative actions of multispecies assemblages to craft landscapes into stable 

objects. These incoherencies, the “noise”, or what is left out and remains absent in 

the assemblages, become just as important as what remains present and coherent, 

as they show how worlds are negotiated. This method becomes reflexive as I am 

also forced to notice who is left in, who is left out, what is noticed, and what is not, 

to produce my own set of knowledges and coherences. 
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Ultimately, this method’s greatest strength is that it “makes manifest what is 

otherwise invisible. It extends the fields of visibility, and crafts new realities” (90). In 

other words, instead of forcefully focusing on clarity/coherence, visibility is actually 

extended by allowing one to observe negotiating practices that participate in shaping 

realities. As John Law (2004) writes, “in its practice science produces its realities as 

well as describing them” (13), or as Annemarie Mol (2000) writes, practices are 

“performing reality” (97). Through practices, reality becomes a process that is both 

invoked and interfaced-with—creating an “agential realism” of intra-action (Barad 

2007, 26). In this thesis I give co-constitutive shaping power to technologies, 

infrastructures, digital materials, biologies, stories, landscapes and humans in a 

more-than-human ecology of process and practice that shape rewilding into a set of 

emergent knowledges and materialities. 

To approach these multi-sited (Clifford and Marcus 2011) method 

assemblages, this thesis offers an experimental combination of anthropology, STS, 

and a paired ethnography/natural history. In Chapter 2, Marilyn Strathern’s 

(2004) way of understanding relationships through relationships allowed me to think 

about practices as always partial processes of relation—rather than autonomous 

actor intentionality, separate from relations. Building from this, Marianne Lien’s 

(2015) work on the material-semiotics of salmon allowed me to think of scientific 

ecologies as coenacted, where technologies, biologies and materials relationally 

make each other. This becomes my framework when situating the Lab in a history, 

as relationships scientists develop are always partially connected to preceding 

thoughts, practices and materials, which are then interfaced with and transformed. 

Linking with partial connections and co-enactment, but moving into 

Chapter 3, Anna Tsing’s (2012) work on scalability/nonscalability became 

indispensable by allowing me to decipher what scalable science looks like. This 

became my starting point for framing the practices of data translation, and how 

certain models and data begin to matter. Concerning the digitalization process, 

Hallam Stevens’ (2013) allowed me to think with translations between physical and 

virtual worlds, and how divisions of labor happens between those working with 

either amassed digital data or physical biologies—it is rarely both. 



 10 

In Chapter 4, Andrew Mathews (2018) approach to natural 

history/ethnography became my guide in the Delta. He writes: “practices of 

walking, looking, and wondering” (386) can show “fascinating stories of human-

animal-plant communication” (2017, G148). Alongside, Anna Tsing’s (2015a) 

reflections on dominant progress stories inspired me to analyze conservation’s 

progress stories and how progress manifests in landscape infrastructures. Last, Jamie 

Lorimer’s (2017; 2018) work on animal environmentalities and mobilities allowed 

me to see how forms of governance becomes embodied through productive non-

human actors as rewilding emerges and territorializes. 

* * * 
In this first chapter, I introduced rewilding as a scientific practice that produces 

future-oriented knowledges to restore degraded ecosystems and biodiversity. I also 

explained the gap that exists between rewilding’s scientific knowledge practices and 

rewilding’s materialization. To explore these ideas, I introduced the Lab and the 

Odra Delta, and the method assemblage this multi-sited approach has born. But 

before rewilding’s scientific knowledges are made and materialize, there is a history 

we have to attend to in order to show rewilding’s unconventional approach to 

conservation and restoration. As I introduce informants along the way, we meet 

some fascinating individuals who largely carry the rest of this thesis’ story forward. 

Take your time reading their words; they are just as if not more important than 

mine in this story. 
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Chapter 2. 

Equilibrium/Nonequilibrium 

In this chapter, we will situate the Lab in a history to show how rewilding, modern 

ecology and ecoinformatics connect. As we look to the origins of modern ecology 

and the rise of big data, we find a reoccurring friction between 

equilibrium/nonequilibrium. As touched on in Chapter 1, by equilibrium, I refer 

to standardization protocols that are necessary to make scientific predictions of the 

natural world; By nonequilibrium, I refer to the known/unknown natural 

complexities that transcend modes of organization and prediction. Both of these 

will be elucidated in this chapter. In doing so, hopefully we can answer the following 

question in this chapter: How has 20th century modern ecology and the rise of 

ecoinformatics participated in rewilding as a science for restoration? As we start 

answering this question, we find out that modern ecology began crafting universal 

knowledges by adopting particular methods and technologies. But, as the limits of 

such models began to show, and as new technologies emerged, pattern-based 

science began to emerge—perfect for rewilding’s sciences. 

Erecting a Vantage Point 
When I was in the Odra Delta, curious nests were dotted around on 

phone/electricity poles and rooftops. Asking my wildlife guide about the nests, they 

told me that local village-folk build them for when the birds seasonally migrate, and 

having the birds nesting nearby provides good luck. “Polish village superstitions,” they 

said with a stiff laugh, aware of my recorder and notebook. My guide circuits two 

worlds: They live in a small village in Poland as a local wildlife guide, befriending 

landowners to take tourists on their private land. But also, this person faces-off with 

powers like the World Bank who are at the moment attempting to deepen the Delta 

for “flood control.” I am told this would have detrimental impacts on wetland birds. 

When in court my guide most likely does not think alongside the humanmade stork 

nests: Just as they are aware of my research, they are also aware of the running 

stereotypes of Polish village-folk. They have to coordinate with their opponents to 

get around them. 
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The stork nest provides a particular 

vantage point. With it, new observations emerge 

that were not before seen. I borrow the vantage 

point from Anna Tsing (2017), but also play with 

it. She points out that timelines, too, are vantage 

points, “high seats for watching shifting 

landscapes.” Tsing’s landscape is an abandoned 

brown-coal mine in the heart of Jutland, 

Denmark, which requires a timeline to read the 

landscape’s contingent histories. Timelines are 

useful, “they are sites, moments, and events from 

which our awareness of landscape transformations 

might be heightened” (8). Histories are often 

pivotal moments of new, transformative 

encounters. These thoughts pair well with 

cyberneticists, Gordon Pask’s take on history: 

To speak of history…as though there was but one somehow 
canonical history...is misleading. In contrast, we can imagine history 
as a systematic enactment of how people…conceptualise, feel, think 
and act…an enactment of…futures. Or if temporal succession is 
occasionally tied into knots explicating how these activities recur, 
then you may be immersed in a wonderment over how there is 
history at all (de Zeeuw 2001, 11) 

If history is not a linear canon, it becomes paralyzing, limitless contingency. But the 

“knots”, moments of encounter in a timeline where intersecting actors and materials 

coordinate/fragment, become vantage points. Such vantage points may show a way 

to examine ecology’s historical emergences that shape rewilding sciences at the Lab. 

That is, instead of Tsing’s landscape as the point of observation, what happens if 

we turn toward the Lab as our landscape, using equilibrium/nonequilibrium as a 

red thread that occasionally knots, to follow? 

According to ecologist Alan Berryman (1987) “Drawing distinctions 

between equilibrium and nonequilibrium theories of populations is distracting and 

misleading” from unifying these theories together (501). But of course, my purpose 

Stork’s nest in Poland near the Odra Delta 
A.Custock. 
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in raising this distinction is to not further ecological theory or methodology. Rather, 

with equilibrium/nonequilibrium as a thread to follow, we are able to situate the 

ongoing frictions and coordinations that inform ecologists at the Lab. As Marilyn 

Strathern (1992) points out, “it matters what ideas one uses to think other ideas 

(with)” (10), extended further by Haraway (2016b: 12) and Lien (2015): “It matters 

what materials we use to think other materials with,” and, “it matters what practices 

we use to think other practices with” (5). Ideas, materials, and practices go in to 

inform other ideas, materials, and practices that make up imagined futures swirling 

around conservation at the moment, such as rewilding. What we see is a meshwork 

of ideas, materials and practices that do not spring out of nowhere—but also take 

fascinating new directions with rewilding. 

Modern Ecology 
“I would not necessarily say that crunching numbers is mathematics, that’s statistics,” A PhD at 

the Lab named Earley told me, “I would say that modern ecology was born as a mathematical 

discipline in the 20s, and there was a lot of work done before crunching big databases with powerful 

computers was possible. It was purely mathematical before.” Earley began studying 

neurobiology for their master’s degree, but later found it too descriptive and 

switched to ecology: “I really didn’t understand something that is not quantitative. There are 

people that are good at it, and people who are not. I'm not. I need to have some math.” Earley has 

a passion for mathematical models—especially chaos theory models. But chaos 

theory is more of a dedicated hobby than part of their work at the Lab—. As we 

move through this history, Earley’s narrative points out knots of 

equilibrium/nonequilibrium negotiations in the timeline, providing for us context 

for how rewilding is both being made and made known at the Lab. 

Vantage Point 1—Origins of Modern Ecology 

Earley’s reference point of modern ecology starting in the 1920s is interesting to 

compare with what I often heard from others: “Ecology comes from a naturalist perspective 

where you go out, and you just sample what you see and everything—but then that's very difficult 

to analyze,” a postdoc named Suvi told me, demonstrating how, as mathematics and 

statistics began to be incorporated within the field of ecology, opportunist sampling 

and qualitative descriptions by naturalist were no longer enough. It is at this 
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transition that we climb to our first vantage point to begin understanding 

equilibrium/nonequilibrium at the Lab. 

Galtonian eugenicist and ichthyologist, David 

Starr Jordan wrote a bulletin in 1916 titled, “Plea for Old-

Fashion Natural History,” in which he praises 

“Humboldt, Carl Ritter, Cuvier, Linnaeus, Agassiz or 

Baird” (5). This bulletin provides a snapshot into ecology 

right before a massive change was about to take place: 

Jordan saw other fields shifting in attempt to mimic 

“physics and chemistry, often called exact…in which 

experiment can most completely segregate and simplify 

the phenomena of nature” (4). He says, “in our day 

similar wealth is found in genetics, and in physiology, 

while in ecology as a modern subject we come back close 

to the old-fashioned natural history with which we 

started” (5). This harkens to Frederic Clements (1916) 

concepts of a climax community: That a community will 

reach perfect equilibrium if left undisturbed. In Clements 

earlier writings, we don’t see mathematics, quantification, 

or “exact” evidence in his model. Rather, he uses literary 

description and photographs as data, inheriting these 

methods and philosophy from natural history (Kricher 

2009: 69-70). Clements writes (1916) “In this 

development, habitat and population act and react upon 

each other, alternating as cause and effect until a state of equilibrium is reached.” 

(6). Clements concepts were teleological—mythical even. Which he later had to 

Transect data. (Clements 1916, 30) 
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make complex, jargony arguments for as he began to adopt statistical analyses in 

later years. It seems, statistical methods began showing a different type of ecology. 

Henry Gleason sparked a new debate, one 

that can still be seen today (e.g. Briske et al. 2020), by 

taking up statistics early in the 20th century. In a letter 

to a colleague, he reflectively writes, “Clements’ chief 

error…was the rigidity of his system. Vegetation had 

to fit his system; the system could not be modified to 

suit the vegetation” (Gleason 1987, 207). How did 

Gleason come to this understanding? While reading 

through a personal letter sent by Gleason, I found 

something startling: “In 1903 I wanted to use some 

method of indicating the abundance of plants and 

came up with a very crude but numerical 

method…this was the very first application of statistics in ecology” (208). What 

Gleason did differently from Clements was simply count the distribution of 

individual species and use statistics to describe these distributions. As a result, he 

began to understand communities as kaleidoscopes with ever-changing mixtures of 

flexible individuals: Data began to drive the model, allowing for the observation of 

nonequilibrium dynamics taking place. But Gleason’s nonequilibrium model did 

not stick, having little impact for much of the 20th century. Why was this? Part of 

the answer is that a cross-disciplinary twist happened that complimented Clements 

equilibrium model, a twist Jordan foresaw. 

When I asked Earley why he pointed to the 1920s as the origin of modern 

ecology, he said, “I don’t know much before that. But maybe the most famous is the Lotka-

Volterra model. At some point physicists and economists and engineers realized the potential of 

ecology. And so they started writing ecological papers with their mathematics.” Henry Lotka was 

an American physicist with interest in chemistry, and Vito Volterra, Italy’s most 

illustrious physicist-mathematician-turned-economist. Similar to Wallace and 

Darwin, the two independently developed similar linear differential equations to 

explain ecological process. In a personal letter from Lotka to Volterra in 1926, he 

Quadrant data. (Gleason 1920, 27) 
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writes, “this morning I received a letter from the editor of Nature…pointing to the 

fact that certain points…in your paper were also dealt with in my book…it appears 

to me quite remarkable how closely parallel our efforts run” (Isreal and Gasca 2002, 

285). How could this happen? 

Lotka took no interest in ecology per se. Rather, he worked to create a 

discipline called “physical biology.” Between 1901-1902 Lotka traveled to Leipzig 

and studied under Friedrich Ostwald who founded the “Physical Chemistry” school 

which borrowed heavily from physics’ thermodynamics to explain chemical 

processes. Simultaneously, during the early 20th century, biology and physics 

models were being reduced to two principles: exchange of matter between 

components in the system, and the change of energy (Kingsland 2015, 9494). Lotka 

worked to accomplish a similar task as Ostwald by bringing thermodynamics into 

the biological world and reformulating biology into a branch of physics (Kingsland 

1994: 234). While ecologists at the time held an Aristotelian understanding of 

complexity and species relations, Lotka reduced this hierarchy to two components 

for his differential equation: predator and prey. This directly borrowed from 

economic models assuming individuals would work toward maximizing fitness, i.e. 

homo economicus (238). As a result, an “un-tuned” version of the predator-prey model, 

as Earley referred to it, relies on and assumes a negative feedback loop, regulated 

through Malthusian division of labor and competition resulting in a state of 

equilibrium, harmony, or a “balance of nature.” “If I want to study if a system is in 

equilibrium or not, then I do a Lotka-Volterra. And Lotka-Volterra is a bit flawed and we know 

it. But everyone uses it,” Earley said. 

Where Lotka found inspiration from chemistry’s purification by the 

exactitude of thermodynamics, Volterra was inspired by economics’ simplification 

through the adaption of logical mechanics informed by Newtonian principles. In 

his inaugural address to the University of Rome, he spoke about “the sciences that 

math has ventured into most recently…mainly about the biological and the social 

sciences,” and the “great desire to make sure that classical methods which have 

given such clean results in mechanical-physical sciences are likely to be transported 

with equal success into new and unexplored fields” (Weintraub 2002, 32). Where 
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Lotka considered predators and prey relationships as thermodynamics, Volterra 

primarily focused on competition, directly borrowing from economics.  

“I think it is the best we have, and it will probably would be the best for a long time,” 

Earley tells me. Lotka-Volterra does a good job doing certain things, but it does not 

tell us everything. When you start adding up the predator-prey interactions, funny 

things begin taking shape: systems are 

revealed as energy and physical matter 

moves around. This poignantly connects 

with rewilding: By allowing extant species to 

move into an area, or to actively place them 

there through trophic rewilding and/or 

(re)introduction, a keystone species may 

activate a trophic cascade. The classic 

example of a keystone species is the Pacific 

Sea Otter. As Estes and Duggins (1995) 

show, in areas where fur hunters decimated 

otter population on the Pacific Coast, kelp 

forests became nonexistent. But in the areas 

where small populations of otters remained, kelp forests are abundant. Why? Otters 

prey on herbivorous sea urchins, which prey on kelp. The presence of sea otters 

regulates sea urchin populations, allowing for kelp forest structures to flourish and 

other species to migrate into the new habitat—a trophic cascade. 

While Lotka and Volterra might have been shocked at their joint discovery, 

the linkages between the two are clear: Neoclassical economics unashamedly and 

admittedly appropriated metaphors from physics (Mirowski 1989, 398). Then, 

economists translated their interpretation of mechanistic models that relies on 

equilibrium for predictive capacity to other disciplines on the assumption that 

individuals (animals/humans) operate to maximize fitness. Keep in mind, ecology 

was still thought of as “natural history” only starting to dabble with statistics to work 

out local phenomena. In Lotka-Volterra’s reduction, ecologists suddenly found a 

The upper-right quadrant shows the predator form to the 
Lotka-Volterra equation. This image comes from the Lab which 
heavily emphasizes rewilding. (Pedersen 2020) 
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universal, generalizable theory with some predictive capacities—provided from the 

outside by two prominent mathematicians. Ecology was suddenly “scientific.” 

This story undoes some of the holisms and ecological thinking—often 

praised by those in the humanities and social sciences—as being rooted in 

economics and reduction. I do not praise nor criticize this history. Lotka-Volterra 

was a building block, a “square Lego piece,” as Earley later referred to it, which works 

well in representing reality to some extent. But as we will see, the story, the 

technologies, science, and ways of seeing the world become much more complex. 

Vantage Point 2—Post-War Big Science 

What’s the consequence of Lotka-Volterra becoming so 
infrastructural to ecology? 
Today, the mathematical models being used are of 100 years ago [Lotka-
Volterra]…The basic idea is that, Y which can be density of a species, is a 
function of the density of all the other species present. So, you can write in a 
mathematical tractable form that is very friendly for computers and for which 
actually we know very good the math of it. 

As I continued my conversation with Earley, the story began to take a curious 

direction with the involvement of computers. While ubiquitous now, it was not 

always so. Differential equations being tractable by computers is no coincidence—

as modern science largely worked under physics thermodynamic models, 

computers were shaped by them. With computer’s ability to calculate larger 

amounts data, complex ecological systems were revealed through predator-prey 

relationships. 

After WWII, United States poured money into developing the field of 

physics and mathematics, primarily for inventing new weaponry and defenses. 

Computers began to surface. Large databases were created to organize, store and 

archive the streams of data being produced, and to help organize it the field of 

informatics was created. As government-funded laboratories began popping up, 

databases remained localized to the work being done. These labs also changed what 

it meant to “do” physics/mathematics: Teams began tackling single problems 

replacing “lone-wolf” scientists in universities (Laird 2020). With physics at the bow, 

Big Science became popularized and other disciplines followed suit. A “cross-
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pollination” began between universities and independent laboratories, blending 

scientific research with technocratic governance strategies. 

Increasingly, politicians began adopting and asking for a “systems 

approach” (also known as “operations research”) for answering industrial and 

governance problems, which was developed during WWII as a way to problem 

solve and simulate warfare (Wolfe 1967). One response to answer this “call” was 

the creation of The American Association for the Advancement of Science (the 

body behind the prestigious journal, Science) in 1952—co-founded by famed 

Austrian biologist and of cybernetics, Ludwig Bertalanffy (1968). The organization 

had primarily four overarching objectives: 

(l) investigate the isomorphy of concepts, laws, and models in various 
fields, and to help in useful transfers from one field to another; (2) 
encourage the development of adequate theoretical models in the fields 
which lack them; (3) minimize the duplication of theoretical effort in 
different fields; (4) promote the unity of science through improving 
communication among specialists (15). 

These ambitious goals would be far too time consuming and expensive if 

implemented without team-based science, computers and differential equations. As 

Bertalanffy’s objective 2 says, many fields did not have mathematical models 

established. How might other fields of research be unified together under this 

framework? And how to do it efficiently? Much like what we saw with Lotka-

Volterra, the reinterpretation of mechanistic thermodynamic models through linear 

differential equations became the language to explain the world as a network of 

system interactions. And with computers, these equations could not only calculate 

efficiently, but they could also simulate futures, and most importantly, universal 

possibilities—opening the door of progress to other fields. 

As systems thinking continued, similar institutions directed at ecological 

research emerged, such as the International Biological Program (IBP). The IBP had 

a unifying slogan of “The Biological Basis of Productivity and Human Welfare,” 

the goal being cybernetic control over environments. This was the birth of high 

modernist “new ecology,” or Big Science ecology. Mathematics, computers and the 

theoretical concepts that came along with these methods said it was possible. A 
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relatively new, scalable concept became heavily adopted—ecosystem—as a basic unit 

of nature, both in theoretical ecology and environmental management. Arthur 

Tansley (1922) first published the word ecosystem, determining that “all living 

organisms may be regarded as machines transforming energy from one form to 

another” (22). Tansley’s ecosystem drew from Clement’s climax community in 

equilibrium, but instead of focusing on a teleological final formation, it emphasized 

the mechanistic relationships between organisms. Evalyn Hutchinson (1948) writes: 

“It is well known from mathematical theory that circular paths often exist which 

tend to be self-correcting within certain limits, but which breakdown, producing 

violent oscillations” (221). 

The ecosystem concept was taken-up by biologist Edward. O. Wilson and 

ecologist Robert MacArthur (1967) introducing island biogeography. Island 

biogeography applies the Lotka-Volterra equitation to understand interspecific 

competition over resources of an island in order to predict migration and extinction 

rates, resulting in observations of self-regulating negative feedback loops that tend 

toward equilibrium. Islands became encapsulated “pure” laboratories to think with, 

and they provided empirical evidence to solidify theoretical mathematical models 

that uncover mechanisms, which could then be generalized for other ecosystems. 

In other words, equilibrium ran the natural world through and through, bounded 

by environmental niche availability. In this post-war environment, where physics 

models dominated, Gleason’s ideas of nonequilibrium and individual flexibility “did 

not stand a ghost of a chance” (Keulartz 2003, 143). 

It cannot be stressed enough how Newtonian physics models, computers 

and ideas intersected together to craft understandings of environments. The 

tractable form of Lotka-Volterra and variations of it, where time is a polynomial 

rather than exponential, made them perfectly adapted to the Turing model—the 

theoretical equivalence to the mathematical calculability of computers seen today. 

The computational theory of the Turing model extends from “grand-unified 

mathematics” to explain physical laws, but also went on to construct new 

mathematical models. ‘Models fitting models and making models, all in the same 

language’ one could say. “But in that way, you can approximate reality somehow. If the 
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approximation is good—you keep it. This is the fundamental principle of modeling. We can model 

populations with Lotka-Volterra. And it's pretty decent,” Earley told me. Lotka-Volterra as 

a base theory could be adapted, expanded and “tuned” to express other biotic and 

abiotic factors, for “pretty decent” representation and simulation. As a result, the world 

became understood as a “giant cyclical system of energy, matter and information 

which is able to maintain a dynamic equilibrium thanks to the presence of a series 

of feedback mechanisms” (Keulartz 2003, 169). 

While the aforementioned IBP is typically understood as a failure (Boffey 

1976), such programs solidified ecology’s involvement in international 

environmental conservation—the Lab lying in the legacy this. It is not that the IBP 

was outright wrong with the science produced, but rather, a focus on mechanistic 

equilibrium did not fully account for the complexity of environments to make the 

accurate predictions the program set out to do. In rebuke of business-as-usual 

equilibrium ecology, celebrated figures like Robert May (1973)—one of Earley’s 

heros—began to show how chaotic attributes erupt in Lotka-Volterra simulations 

with ever-so-minor tweaks. Also, Crawford Holling (1973) began to show how 

ecosystems can show resilience (rather than stability) after stochastic disturbance. 

Holling states that “an equilibrium centered view is essentially static and provides 

little insight into the transient behavior of systems that are not near the equilibrium” 

(2). Within these new ideas, Gleason’s ghost made a reappearance. 

As the IBP kept missing the mark, Eugene Odum, student of Hutchinson 

and chair to the IPB, began emphasizing the “micro” scale, and sought to 

understand the functional arrangements in ecosystems—a synthesis of sorts between 

Clements teleology and Gleason’s individualism, but related to the patterned 

“doings” of biota instead. The most significant study they conducted was looking at 

ecosystem function at Eniwetok Atoll, a US nuclear weapons testing site. This work 

revealed how coral reefs are cooperative and highly integrated ecosystems, each 

species providing symbiotic function for others. What Odum also began to observe 

was “man-in-nature-interdependence,” a stark contrast to the high-modern 

thinking of nature/culture, later becoming a springboard for future international 

environmentalism (Odum in Egan et al. 2011, 5). Possibly, here lies IBP’s unsung 
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success: Through the 1970s Odum’s influence along with a number of 

environmentalists at the time helped to craft an ever-growing awareness of species 

loss and habitat destruction, alongside emerging concerns over climate change, 

resulting in “a move from species-based conservation to ecosystem-based conservation,” as PhD 

student Sibley mentioned. It also sparked new ideas to figure out how to restore 

ecosystems back to their former glory—at least what was left of them. But how to 

do so when equilibrium-based models stopped telling us how? 

That answer will come in vantage point three. Before this, a continental 

jump takes place that informs rewilding: Concepts like island theory struck a chord 

within Western European conservation programs during the 1970s and 1980s. The 

idyllic, agrarian landscapes that historically made up much of Western Europe 

resulted in “islands” of diversity in a sea of agriculture. But these islands were not 

entirely utilitarian: As Sibley told me, Belgian painters would buy patches of the 

Sonian forest in Belgium to curate semi-open landscapes for their artwork. While 

we will reflect more on this in Chapter 4, this point becomes important here—. 

With restoration and animal reintroductions, what do we restore to? And which 

animals do we choose? Historically, reintroduction restorations (i.e. putting locally 

extinct species’ backs) was primarily done with “nativeness” in mind. But, mixing 

island theory and functional traits became electric: Much like Odum, as ecosystem 

mechanisms through predator-prey relationships began to be mapped out, 

functional patterns of species began to emerge. And, as functional patterns 

correlated with other functional patterns, a new kind of “taxonomy” emerged, 

constructed through morphological and convergent evolution relationships rather 

than taxonomic ones which allowed species to exploit similar resources and perform 

similar “tasks” in an ecosystem. As functional types were being attributed to species, 

ecology was brought “back to basics” to learn how species tinker (i.e. ecosystem 

engineering) (Petchey and Gaston 2006, 741). These “islands” became wild, 

experimental “laboratories,” for scientists (Lorimer 2014), such as Frans Vera 
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(1980) and his team introducing Tarpan horses, 

European bison, red deer and Auroch cattle into 

what is often referred to as one of the “earliest” 

rewilding sites—Oostvaardersplassen in the 

Netherlands. 

One Friday afternoon, Sibley and I were 

having Belgian beers after a long day in the Lab. 

Sibley is someone who has an outstanding 

knowledge of Dutch and Belgian conservation 

history—we talked for hours. During our talk, 

Sibley framed rewilding’s relationship with restoration in a fascinating way: 

What rewilding did was take ecosystem conservation to the next level. You could 
already see this happening in restoration ecology, but with rewilding, it sort of—
In Dutch, we have this expression, “to let someone eat the cheese from your bread,” 
it’s “De kaas van je brood laten eten.” Like, restoration was doing this 
thing, and then rewilding was like, “ZOOOM”. 

In Europe, as species became interchangeable “components”, restoration potentials 

were reexamined with a new framework that did not centralize “nativeness”. The 

logic was, if the cog fits, why not use it? But there is more to the story—another 

technological turn that is currently allowing rewilding to really go “ZOOOM.” 

Vantage Point 3—Ecoinformatics 

Rewilding is one of the systems that you cannot mathematically model right now, 
because you didn’t have the previous model steps. You have one square piece of 
Lego. And rewilding is like the Star Wars Millennium Falcon, you’re not going 
to achieve it with only square Lego pieces. So modeling is not the way. The way 
we are doing it with my supervisor and Sal is that we crunch the data. That’s the 
only thing really you can do and use some patterns that are almost laws. That 
you see. It’s evidence. You see them. So maybe there is a law. And even if we 
cannot see the law, we can still see the patterns, so we can apply the pattern. So, 
that is basically what crunching data is: you see a pattern, you don't exactly know 
why, but you can use the pattern. 

Oostvaardersplassen. Google maps. 
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Thanks to Earley, a Lego Millennium Falcon becomes useful to think 

alongside. Imagine Lotka-Volterra as a square Lego piece, all of the same color, 

and a Millennium Falcon built with only this one piece. As we see on the right, it 

certainly would construct an image—and a pretty good one! On other hand, the 

Millennium Falcon on the left is mythological, a god-like perspective that drives 

curiosity which understands the world as mechanistic, and it is the ecologist’s job to 

find all of the equations that make an ecosystem operate. But in the later-half of the 

20th century, ecologies only became more complex, and for some, nonequilibrium 

and nonlinearity became a rule rather than exception (Rohde 2006, 181; Clark and 

Luis 2020). As Earley said, “[mathematical] modeling is not the way.” So, what is there 

to do? One answer is, “crunch the data.” The first line we will follow is biodiversity 

informatics and the political developments this inspired. The second line we will 

follow will be macroecology and the Big Science tradition. In the end we find 

ourselves in an overlapping merger point—ecoinformatics. 

Biodiversity Informatics + Macroecology = Ecoinformatics 

As environmental scandals and business-as-usual establishments continued to churn 

environments over—reconfiguring livelihoods in a silent crescendo during the latter 

half of the 20th century—therapeutic “save the polar bear” and similar taglines 

became meager: Environmental integrity came into periphery as a “soft” security 

Left: Liszewski 2015. Right: New Atlas 2016. 
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threat, mobilizing new political constellations. The 1980 Global 2000 report 

commissioned by US President Carter provides just one example of a novel 

environmental discourse unfurling: 

We need a sense of internationalism…If we can convince people 
that that’s necessary, both for humanitarian reasons and for 
pragmatic reasons of our own global security…we will have made a 
significant contribution (Barney et al. 1980, 44). 

In the late 1980s and early 1990s, a new tagline formed that distilled the 

complexities of environmental threat and solution into a coherent narrative: 

“biodiversity”. As Arturo Escobar (1998) argues, biodiversity discourse became a 

massive, systematic apparatus linking together universities, research institutes, 

NGOs, and politicians into a fluid network. Co-productions (Jasanoff 2004, 48) of 

knowledge began radiating through technoscientific networks of heterogenous 

actors, models, strategies, objects, and theories to address human-nature 

interdependence (i.e. ecosystem services), sustainable development, and biological 

conservation.2 As a result, new cultural politics emerged as peripheral boundary 

locations became biodiversity hot spots. Through the leveraging capacity of 

biodiversity’s narrative, neoliberal environmental governance became 

transportable, flexible and integrated on a global scale, attempting to reposition 

humans and nature in a state of dynamic balance brought through a flexible 

governance system. In this way, biodiversity has shown to not only be a biophysical 

model, but also a powerful “discursive invention” as a political object (53). 

The birth of biodiversity informatics became a response to this discourse 

and the sudden imperative to produce high-tech, all-encompassing, scalable, 

primary data (rather than high-theoretical knowledge) and—most importantly—

accessible data (Devictor and Bensaude-vincent 2016, 5-6). Like a battle cry, E. O. 

Wilson stated to the UK Systematics Forum (1998), “Now it is time to expand 

laterally to get on with the great Linnaean enterprise and finish mapping the 

biosphere” (25). Condensing out of the biodiversity meshwork, the Council of the 

 

2 I synthesized these three objectives from the 1992 Rio Earth Summit Convention (Grubb 1993). 
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OECD (1993) organized the Megascience Forum in 1993 to facilitate scientists and 

policy makers for large-scale projects and data exchange. But, the practicalities of 

data collection and organization quickly faced a brick wall: Data was diverse and 

dispersed. Collections of known data were tucked away in an array of universities 

and institutions, all with their managerial and funding schemes. Also, data itself was 

held to different research specific questions and protocols, standards and materials, 

and as a result, data could not ‘speak across spreadsheets.’ Further, there was no 

infrastructure to actually put data in. Last, the tools to ‘flex’ this data was not there. 

In sum, “collection without datafication was useless” (Devictor and Bensaude-

Vincent 2016, 12). To remedy this, an ambitious infrastructure was imagined: The 

Global Biodiversity Information Facility (GBIF, pronounced at the Lab as “gee-bif”). 

In 2001, GBIF became a reality as a “distributed system of interlinked and 

interoperable modules (databases, software and networking tools, search engines, 

analytical algorithms, etc.)” and now holds 53,351 datasets as of today. In Geoffrey 

Bowker’s (2005) work on biodiversity informatics he argues databasing acted as a 

the centrifuge: “If anything the computer revolution is a product of the drive to 

database,” (109) where, “the database (the information stored) is seen as an end in 

itself” (119). Bowker takes this a step further, arguing the internet’s algorithmic 

protocols took shape from these original databases (24). But, how was data “sucked-

up” into the centrifuge to be dispersed? 

Hallam Stevens’ (2013) work on Bioinformatics3 argues that “biology 

adapted itself to the computer, not the computer to biology.” As standardized 

mathematical models “read” the nucleic acid, it made it observable, crafting it into 

data (39). This is similar to Paul Edwards (2010) insight on climate change—

“without models, there are no data” (xiii). Another similar transformation happens 

with biodiversity informatics database uploading; Back at the Lab, a conversation 

with Suvi explained this: 

So you go out into the field, and you collected this dataset that you want to share 
to the world. GBIF, the biggest database I use. It allows people to openly share 

 
3 Bioinformatics overlaps on some level with biodiversity informatics—particularly in its early form 
which tried to amass any relevant data possible to biodiversity, such as taxonomy and phylogeny. 
Today however, bioinformatics focuses primarily on genomics. 
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data. But there’s a standard way to enter the data. You can’t just upload a 
spreadsheet, this would be completely unusable because there’s no way you can 
retrieve the data from there if they don’t all have the same headings, the same 
columns, the same metadata. 

Before biophysical material can be digitalized, there is mediated human 

engagement with the biophysical environment driven by particular research 

questions (Bowker 2005, 198). With digitalized data, observations are often assumed 

to be purely “empirical”, when in fact research questions will always have a 

particular orientation that decontextualizes biophysical relationality to abstract, 

always partial data. Digitalizing standardizations further decontextualizes as the 

process divorces research questions from observations. However, standardized 

databased data then becomes interoperable with other data—a scatter of “free 

floating” particles all speaking the same language allowing for statistical 

observations and visualizations—i.e. “crunching the data.” With the accumulation of 

interoperable data, an assumed “empiricism” emerges—the “death of theory,” the 

“4th paradigm of science”4—one where data-drives a synthesized model, versus a 

hypothesis-driven model then proven through data. However, as philosophers of 

science have pointed out, there is always an embedded model—nothing is really 

purely “data-driven” (Strasser 2012, 86). With access to mountains of data, one can 

then take ‘data scoops’ from this and that discipline, manipulate it and observe new 

patterns. This synthesis of data, along with theoretical models and algorithms, allow 

research to imagine global futures through universalizing language (Kitchin 2014). 

Paralleling biodiversity informatics development, another field that holds a 

more direct lineage to post-war Big Ecology also emerged—Macroecology. While 

biodiversity informatics aim has been “data-driven” science for policy, 

macroecology has attempted to go the other direction: Observing large scale 

patterns with big data and “small” data in hopes to grasp the mechanisms of large-

scale phenomena—which policy may then draw upon if it so wishes (Keith et al. 

2012). In 1989, James Brown coined the term macroecology, saying that, “since the 

early 1970s, ecology has become increasingly microscopic and experimental in its 

 
4 (1) Empirical observation and description (2) theoretical mathematical models (3) computational 
simulation (4) data exploration. 
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approach” and that “big answers remained elusive” (Brown and Maurer 1989, 

1145). Brown (1999) defines macroecology as “simply a way of investigating the 

empirical patterns and mechanistic processes by which the particulate components 

of complex ecological systems generate emergent structures and dynamics” (4). 

Brown then goes on to say that the “the promise of macroecology is that it offers 

evidence that…general ecological laws must exist” (ibid). 

Suvi and I spoke extensively on macroecology. They told me how 

island biogeography predated much of macroecology, but it never was 

considered hard, generalizable “evidence.” 

So, you could do macroecology before the era of big data, you were doing it through 
the hypothesis of island biogeography. Even before big data, it was doable with 
reasonable fieldwork. You would go in sample bird communities on different 
islands. But I think it was maybe more anecdotal. 

At the very start of Brown’s 1995 book, he shows exactly what Suvi describes on 

with an isolated mountain range (i.e. island biogeography), asking the following 

question: Considering massive extinctions during the Pleistocene as a result of 

climate change,5 what will the effects be on the diversity and distribution of small 

mammals facing present climate change? He says with “microscopic” fieldwork, the 

results would “be limited,” and money, equipment, personnel and time restraints 

would be far too extensive (2). But with a macroscopic approach, Brown was able 

to provide an accurate answer in only a semester’s time: Instead of going out to the 

field, he went to the library, gathering topographic maps, climate data and 

occurrences of all small mammals. Brown essentially went “data mining” in a 

library (while today this happens in large online databases, such as GBIF): drawing 

together bits and pieces of information to answer a new type of question—. What 

is the expect extinction rate? And what are the geographic areas where species will 

persist? As Suvi says, a fieldwork study would be “more anecdotal” because it could 

not get the “whole picture”—all the “necessary” factors. Although Brown did not 

have online datasets, he performed big data by mixing distinctly different kinds of 

 
5 At the time of Brown’s writing, the global megafauna extinctions during the Late Pleistocene 
were considered a result of climate change. Now, most scientists believe human predation was a 
major factor as well (Sandom et al. 2014). 
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data to come up with a result—making it “provable”. Notice Brown’s attention to 

climate data and paleo data: two forms of data which were not previously brought 

into ecology until access to diverse datasets became available. These data become 

‘factual’ ways of seeing because it draws from the past—authenticating the 

present—and draws upon projected climate data—authenticating the future. 

In terms of trophic rewilding and future possibility, these data become 

essential. The rise of big data allowed for questions like “where” to put “what” to 

restore ecosystem function—and many projects I observed at the Lab took place on 

a global scale. Before trophic rewilding, a concept called Pleistocene rewilding 

“predated” it. Early Pleistocene rewilding took the Late Pleistocene as a baseline to 

“get back to” by rewilding species with similar analogous, functional traits as extinct 

species in order to restore ecosystems. As time went on, trophic rewilding largely 

replaced Pleistocene rewilding by thinking of baselines as a way to inform present 

and futures possibilities rather than something to get back to. 

What we also see with macroecology is a heavy reliance on island 

biogeography, which must pick certain models to frame the answers being sought. 

Once again, we encounter the friction between two different sets of tools being 

applied: equilibrium/nonequilibrium. Klaus Rohde (2013) demonstrates in his 

work on how both equilibrium and nonequilibrium can exist within any given 

ecosystem but understanding which is which requires a fine-tooth comb. The 

question that remains is, “how does one separate natural ‘background' variability 

from human-caused changes?” (115). We may interpret the question as—how do 

we understand how things are “supposed to be”? What starts to matter is, what 

kinds of data and methods are used with what questions, as such choices make 

certain ecologies visible and others invisible. 

 I will sum up this vantage point by briefly reflecting on where we can now 

situate the lab: biodiversity informatics + macroecology = ecoinformatics. A direct definition 

on ecoinformatics can be understood as: 

A framework that enables scientists to generate new knowledge 
through innovative tools and approaches for discovering, managing, 
integrating, analyzing, visualizing and preserving relevant 
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biological, environmental, and socioeconomic data and information 
(Michener and Jones 2012, 86). 

I cannot say this equation for ecoinformatics is uncontested. But after many months 

of ethnographic participation with Lab members, this seemed to be the best way to 

define the Lab in its variety of practices. Also, ecoinformatics is largely overlapping 

with the development of big data, which rose from the pressure narratives of 

biodiversity. I never heard anyone refer to them as an “ecoinformaticist,” but I 

certainly heard “macroecology” and “biodiversity” often. The Lab draws upon 

macroecology but retains focus on patterns of observation rather than striving for 

theoretical mechanisms. While on the other hand, the Lab participates in policy-

relevant biodiversity discourse—particularly in proposing rewilding for restoration. 

What should be added is that ecoinformatics further integrates diverse types of 

data—such as remote sensing—which we will learn about in the next chapter. 

* * * 

In this chapter I have drawn a history to situate the Lab by showing how Modern 

ecology began crafting universal scientific knowledges. As I have argued, 

throughout ecology’s history, there has been a friction between 

equilibrium/nonequilibrium, where observations depend on methodology being 

used. As the world has gone through catastrophic changes within the last century, 

grappling with interpreting how the world “should be” becomes all the more 

complicated: Do we imagine a world in equilibrium that is predictable, manageable 

and can be universally understood? Or one that is in constant change, a state of 

nonequilibrium and incoherence? Here is where rewilding comes in as a wild 

scenario, one that takes both macroecologists and field ecologists to make sense of. 
  



 31 

Chapter 3. Scalability/Nonscalability 

Now that we have situated the Lab in a history, we will follow field and 

macroecologists into physical/digital field sites in this chapter. As we look at 

practices, different modes of scale-making required for rewilding’s story are shown. 

By scalability, I refer to the way the biophysical world is broken down into parts 

(micro) and accumulated into wholes (macro) to make knowledge transferable and 

universal. By nonscalability, I refer to complexities that erupt when attuning to 

relational multiplicities that are less than the whole, but more than the part (meso). 

As we follow scalability/nonscalability, hopefully we can answer the following 

question: How do scientific ecologies of rewilding and data practices connect, and 

how does data begin to matter? Social scientists have criticized the particularity-

dissolving inherences of macro-science as hegemonic, where macro models pixelate 

and ignore diversity. But it is important to go where these scientific knowledges are 

being made to see the balancing act taking place between macro-micro science. 

Macro-Micro 
When I first arrived at the Lab, my intention was to critique rewilding as an 

ecomodernist framework (e.g. Knight 2017), where macroecology using big data 

hegemonically advertises rewilding as restoration strategy, ignoring particularities. 

As we saw in Chapter 2, biodiversity discourse transported neoliberal governance, 

and big data ecology was co-produced alongside. With big data, new branches of 

ecology opened, such as macroecology: “It’s kind of the chicken and the egg thing. Which 

one was the first? Was it big data that allowed for macroecology, or was it macroecology that called 

for the development of big data?” Suvi told me. 

But one day, I spoke with a professor named Romy very frankly. I was 

criticizing macroecology for ignoring ecological particularities—reflecting on some 

of Tim Ingold’s (2011) work as I spoke, who says, “we forget that the environment 

is, in the first place, a world we live in, and not a world we look at” (95). I argued 

macro-science receives the lions-share of attention, becoming primary in informing 

policy while neglecting on-the-ground complexity: 
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So, there’s local and macro scales, is there a way to bridge 
these and be true to the lived experiences of humans and 
nonhumans alike? If you have any comments on that… 

They listened patiently, but then showed me how little I knew macroecology: 

I think sometimes macroecology is a little bit misunderstood. Macroecologists are 
not saying large scale patterns can explain everything. That’s not really the 
message. If I look at you like this *leans closer to me* and just see your face, 
I have no idea what the rest of you looks like. If I want to study the relationship 
of your nose to the position of your ear, then being close gives me more detail. But 
to learn what you look like as a whole, I have to step back. So, at which scale do 
you look at the system? There’s no good or bad way to do that, it only depends on 
the questions you’re asking, and the scale of observation and analysis should match 
those questions more than the solution you’re seeking. 

According to Romy, macroecology does not inherently entertain transcendence—

it is one way to “look at the system.” This way of looking provides a scope beyond the 

world’s intricate particularities to see something else altogether. But macroecology 

is also “particular” by asking particular questions stemming from particular 

knowledge-desires in particular social networks. And yet, “analysis should match” the 

questions being asked rather than the solutions being sought. What are some of the 

questions central to rewilding? Sibley told me some of these: 

We have all these species that evolved in ecosystems that essentially looked like 
savannas all over the world, all these wonderful giant monsters walking around, 
and suddenly they’re gone. And we suspect they were really important for those 
ecosystems. How does that affect our modern conservation problems? The first 
step is asking, what were those ecosystems like? And as those species went extinct, 
how did those ecosystems transitions to what we see today? 

 After creeping around, inviting myself to meetings and targeting individuals 

whose work revolved around rewilding, I learned that externally funded, PI-lead 

“work packages” complimentarily pair together field studies and macroecology to 

inform policy-relevant restoration strategies, especially rewilding. Suvi told me: “my 

PI was very much a field ecologist at the beginning of their career. So here at Aarhus, it’s a mix of 

people who are working on very specific field studies—which are more difficult to generalize—and 

people that will tackle global, big macroecology questions.” 
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To demonstrate this mixture, two Lab members express how macroecology 

and micro field ecology interweave. First, Suvi, a macroecologists who works with 

global occurrence records, explains: 

If you’re going to bring in the idea of rewilding as a solution for large scale 
challenges, then you have to think about things at a large scale. But to actually 
understanding how it works or not, the actual ecology of the thing, big databases 
will not answer that. 

According to Suvi, big data/macroecology may address “large scale challenges,” but 

does not reveal on-the-ground ecologies of rewilding, “the actual ecology of the thing.” 

That is where in-the-field empiricists come in: Casey, a field ecologist reflects on 

their employment at the Lab: 

My background is trophic ecology and field work. I have always been focused on 
conservation biology. Not the implementation of it, but more to provide data to 
support conservation decisions. So this job came up and it’s not so much that I 
was interested in rewilding but the position fit perfectly for what I previously done. 

As Casey points out, they were not interested in rewilding per se. Rather, they 

understand trophic ecology in the field, and the Lab oriented their work toward 

grounding rewilding’s micro ecologies. 

Two attributes come together: Macroecology may address “large scale 

challenges,” allowing for rewilding to be understood and “implemented in practice 

globally” (Bakker and Svenning 2018, 1). Second, we see how field ecology may 

uncover “the actual ecology of the thing” when rewilding ‘hits the ground’. And while 

“empirical research on trophic rewilding is rare, fragmented, and geographically 

biased,” (Svenning et al. 2016a, E2) such field work, like Casey’s, becomes crucial 

in ‘ground-truthing’ rewilding. 

What I began to ungracefully uncover at the Lab were practices of 

scalability. Anna Tsing’s (2012) writes, scalable projects are those that can “expand 

without changing the nature of what it does” (506) by regulating and standardizing 

materials, information and practices, producing simplified, universal knowledges 

(507). While scalability is annotated as modern, one of the earliest examples to think 

with is the proto-modern sugar plantation: As Sidney Mintz (1986) shows, the 

plantation operated through colonial land seizures, replacement of biological 

diversity with crop uniformity, and recalibration of human/nonhuman relations 
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through exploitative standardized labor. Transferring like an ink stamp, the 

plantation became scalable due to its ability to not change when transported. 

As Chapter 2 showed, 20th century technologies accelerated scalability—

such as computers and databases being able to hold and assemble parts together to 

calculate and model global wholes. We might assume that greater scales mean 

greater complexity—that is, the whole is greater or equal to the sum of its parts. 

But, like the plantation, displacement and erasure of relational diversity is essential 

for scalability. In place of diversity, scalability’s technical uniformities, 

standardizations and protocols foray in to separate multiple, unpredictable 

relationships for simplified ones—. ‘So Macro created micro in His own image’. 

For this to happen alienation through modern dualisms is necessary, such as 

individual/society, subject/object, mind/body, nature/culture, micro/macro, etc. 

(or even the trope, “think local act global”). But let us not assume scalability=bad. 

There are goods/bads. While the enactment of scalable projects of economic 

progress has decimated biodiversity, the tools used to restore biodiversity draw upon 

the same scalable thinking. 

As we venture into rewilding’s digital/physical fields, we will see that the 

macro-micro is enacted through an animal-subject/biosphere-object relationship, 

translated through “many (leaky) black-boxes” (Callon and Latour 1981, 286)—i.e. 

digital environments and infrastructures. Through these black-boxes, “the passage 

from the whole to the part and from the part to the whole is ontologically smooth” 

(Viveiros de Castro and Goldman 2017, 176). But we will not stop here: We will go 

to the middle—the meso—where epistemological collision makes a mess out of 

smooth ontology. Similar to Adorno’s (1973) reflection on Schoenberg, “the middle 

road…is the only one which does not lead to Rome” (40). 

Baselines 
At the Lab, learning from the past to imagine the future is the beginning point for 

scalable rewilding: As mentioned in Chapter 2, trophic rewilding considers 

megafauna mass extinctions to have fundamentally altered the planet, such as 

extinction of lions, elephants, hippos and rhinos—all of which used to exist in places 

like Europe (Ellis 2011; Malhi et al. 2016). The removal of these animals and their 
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coevolved relationships that required millions of years to form has resulted in a 

“trophic downgrading” and homogenization of landscapes (Estes et al. 2011): The 

animals that disperse seeds, knock down trees, mow grass—the large “ecosystem 

engineers”—are no longer present (Svenning et al. 2016a, 901), and very few 

patches of land with intact megafauna regimes remain. 

 The same day I was having Belgian beers with Sibley, they told me how 

baselines frame a deep time thinking required for rewilding: “If you look at baselines, 

they all seem to show the same trend. All of them would lead to an increase in grazing herbivores 

and larger bodies, but the changes would be bigger the further back in time you go.” Baselines 

have been a debated topic in restoration ecology as they tend to idealize 

“wilderness” that can never be returned to. But for restoration/conservation, a 

baseline also provides a general point of stability—a conceptual ‘equilibrium’—that 

may help inform how ecosystems “should” be functioning. These baselines have 

primarily centered around species-nativeness, such as the pre-Columbian 

“Historical Baseline” popularized by IUCN. As briefly mentioned in Chapter 2, 

this baseline looks before settler colonialism began mixing species, inducing 

extinctions, and extracting resources roughly 600 years ago. 

But as Sibley pointed out, “if you take baselines that are rooted in recent history, they 

will still exclude many of the large and grazing species that ecosystems contained in the past. So, if 

you take an ecosystem in the 1500s, there would be no elephants [in Europe].” Rewilding 

scientists like Sibley, and much of the Lab, look further back: Trophic rewilding 

draws conceptual vigor from its ‘predecessor’, Pleistocene rewilding: As ecologist 

began accessing big data from other disciplines (e.g. occurrence fossil records) new 

research began to explore the legacies of prehistorical extinctions and how these 

might affect ecosystems today. Such research began showing worlds in perpetual 

nonequilibrium with the global absence of these “wonderful giant monsters”, and 

Pleistocene rewilders began looking before the onset of the Holocene as a baseline 

to get back to (Donlan et al. 2006): “If you take an ecosystem in the Holocene, there would 

be no elephants. But if you take an ecosystem in the Pleistocene, there would be elephants,” Sibley 

said. Pleistocene rewilding received heavy criticism (Rubenstein and Rubenstein 
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2016)—not as a baseline necessarily—but because it was an impossible feat! These 

“monsters” were never to return—so what to do? 

Instead of focusing on nativeness to restore ecosystems, functional analogs—

animals that may not be native but perform similar ‘tasks’ rewired “ideologies” for 

where animals ‘should’ or ‘should-not’ be (Svenning et al. 2016a). Romy described 

this well: 

You say, “Oh, well to have more natural dynamics, we need some large herbivores, 
right? But there aren’t any wild ones left, they’re all extinct! The solution so far 
has been to use domesticated animals or maybe some sort of rugged, slightly back-
bred versions. In a sense, they are domesticated animals, right? All these rewilding 
projects here (Denmark), right? But one species people are playing with is the 
European bison, which has not gone extinct. 

While “wild” animals are favored for trophic rewilding, domestic ones become 

suitable substitutes when wild natives are absent. And as big data/macroecology 

began to be called upon for global restoration, rewilding began to substantiate 

functional analogs as viable options to address global ecosystem downgrading. 

While returning to a baseline is not typically the goal for trophic rewilders, drawing 

from the past to think about the future accesses the contingencies of ecological 

memory, differing from static standards of conventional conservation. With 

rewilding, functionality becomes the primary ‘baseline’, not imagined wilderness. 

To scientists at the Lab, big data/macroecology has revealed the globe in a 

curious way, where the onset of the Anthropocene falls back into deep time with 

mass extinction of megafauna (Svenning et al. 2016a; Malhi et al. 2016). And while 

earlier rewilding projects were performed without big data (e.g. Vera’s 

Oostvaardersplassen) paleo and contemporary occurrence records and data 

exploring climate and habitat suitability allowed rewilding to story as global. That 

is, rewilding anywhere becomes substantiated only through the scaled-up, ‘view-from-

nowhere’ macroecology provides. But paradoxically, rewilding never takes place on 

a global scale. Instead, rewilding always takes place somewhere, an unfurling of 

ecologies—out of focus under the planetary macro. 
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R 
Before we look at the macro-micro, understanding how digital environment’s create 

data flow is necessary. R is the widely used digital environment at the Lab for both 

field and macroecologists. Because digital environments and their language 

standardize practices and makes actions repeatable and efficient, they have become 

ubiquitous in science. Ultimately, due to R’s prowess to amass and creatively ‘flex’ 

mountains of data, rewilding as global restoration becomes possible. Suvi reflects 

on their own use here: 

“I do everything in R. My master’s project on vultures, I did so many things in 
Excel, and I regretted it. If you needed to add data, then you have to do everything 
all over again. So I think “best practice” is to do everything in R.” 

And why is that? 

Because it’s completely transparent and repeatable and you’ll never forget what 
you did because it’s literally written in the code. And you will gain so much 
time—So that’s for reasons of like standardizing, good data practices. It’s very 
flexible. I think R is very powerful by being repeatable, and very quick to see. 

As Hallam Stevens (2013) writes, “if computers are to be able to reason with 

information, the language used to communicate such information to the machines 

must be standardized” (120). Suvi shows us that R allows for knowledge transfer 

and flexibility to incorporate and readjust data-diversity efficiently. 

R acts as a shared corporal language in bridging human/computer, 

becomes text in the stylistic choices made, an artifact when completed, and evidence 

for the results (Jensen 2014, 118). Suvi made this connection: 

“You might have two very nice styles, but very different…Reading a script tells 
you a lot about how people are thinking, because it is problem solving all the time. 
And people will come up with different solutions. That’s why writing—ah—
that’s why coding is so fun. When you start being able to read it, it’s a bit like 
the Matrix with green zeros and ones. You know, when they see images. 

Notice how Suvi blurred the line between writing and coding. R may be understood 

as a boundary object that ‘plugs-in’ individuals through standard, digital linguistic 

internalization, allowing for complex scripts be shared, pulled apart, and 

restructured by users working on very different problems at different scales. For 

example, a species distribution model (SDM) is a cross-scalar method. An SDM is 
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a linkage of occurrence record data and environmental variable data which “predicts 

or projects distribution of species and environmental change,” as a postdoc named Sal told me, 

making visible habitat suitability and niche availability. With R’s language, methods 

like SDMs become scalably transferable, possibly allowing imaginings of trophic 

rewilding both macroecologically and ‘microecologically’. 

R can also be understood as a ‘giant translating machine’ that creates value 

out of labor in the Marxian sense: “separation between these inorganic conditions 

of human existence [=nature] and this active existence [=labour]” (Marx 1857-

1958, 489). According to a field ecologist name Casey, field data requires “blood, 

sweat and tears to get,” while a macroecologists gathers data with mouse clicks. 

Through R, macroecologists translate multiple data-sources, drawing up 

standardized empirical field studies (remember GBIF?) and combine them together. 

This creates a division of labor between field/macroecologists in the value chain of 

producing a “final product” ‘macro R script’. Value production becomes important 

as it is often the ‘sexier’ macro publications which are accepted to prestigious 

journals—creating noticeability, a higher h-index, funding—ultimately “bringing 

researchers to heel” (Stengers 2018, 50) as they depend on publishing for career 

advancement (“publish or perish!”). Also, the “unit of effort” for fieldwork versus 

‘datawork’ differs dramatically: Where a field ecologist may take two or three years 

to publish one paper, an ambitious macroecologists might publish three or four 

papers in one year. 

Here we saw how translating digital environments like R allow for tightly 

managed mountains of data, crafting value and facilitating project scalability as they 

operate within funding schemes. We must take seriously macro value production as 

there is more going on than just scientific curiosity: Macro sciences have stepped-

up to answer the big concerns of the world, like biodiversity loss. This form of 

science is where capital lays, largely directing our own stories of how the world 

operates and how to go about living in it. 

The Macro/“Large scale challenges” 
Now that we have framed the legacy of baselines in rewilding and digital value 

creation, we can begin to delve into practices. In this section, we will visit Suvi in 
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their digital field to see how they translate data into a macro-story. In the process 

of digital decontextualization and standardization, we see how the macro is 

stabilized by the micro, but at the same time, provides a new artifact which may 

disrupt other, more dominant macro models and stories. 

One day at the lab I was speaking with Suvi about their projects. During 

this conversation they posed to me a question: 

If we rethink where we should get back to and how we should get there, how does 
it also change the ‘restoration burden’ different parts of the world have? I think 
it’s important—we often say macroecology is ignoring the human dimension. 

One of Suvi’s projects “investigates the ethical implications of using different baselines as a 

reference for megafauna restoration” on a global scale. Biodiversity discourse has primarily 

centered on the Global South as these continents and countries contain most of the 

world’s biodiversity today. “So with this project I am trying to complement work at the Lab 

that only considers the ecology of species by also putting humans on the map and seeing how 

rewilding could potentially affect developing countries.” While acknowledging the 

importance of protecting biodiversity, Suvi also recognizes how an asymmetrical 

“restoration burden” between the Global South/North may happen by ignoring the 

long history of environmental degradation in places like Europe since the onset of 

the Holocene: By rethinking restoration as functional restoration, Europe suddenly 

has a lot of work to do. How did Suvi come to these understandings? By “mixing big 

data products,” Suvi said—“I am not a field ecologist. I don’t have my own data to analyze, the 

project I was hired to do uses existing data, and that fits my profile.” 

The first data product Suvi drew upon was a database made by the Lab 

itself—the PHYLACINE (Faurby 2018). Sibley was someone who personally 

worked on the PHYLACINE by mining data from “scientific and grey literature” and 

combining it with a number of “earlier databases” to craft a list of all known mammal 

species (5,831 total) that existed up to 130,000 years ago—including present day 

species: “It’s basically a spreadsheet of species names and information for each species, ‘This is 

what you do. This is what you eat. This is your habitat.’ There’s very little room for variation, but 

that's just sort of a summary the species with strong categories.” Take a second and reread 

that—it is doing something powerful: The PHYLACINE reconfigures how we 

understand species. Species have been traditionally understood through geographic 
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nativeness, but with the PHYLACINE, species are digitally decontextualized and 

standardized to focus on functional traits instead. In doing so, species become 

interchangeable ecosystem components for imagining restoration, putting function 

before geography, allowing them to story globally. 

The PHYLACINE does not stop there: From this data, a conglomeration 

of maps was made that show the occurrence ranges of megafauna today. Along with 

these maps, a counterfactual hypothesis called the “present natural” shows what 

species distributions would look like today if mass extinctions did not occur. A fluid 

transfer of the micro to the macro is created as standardized species are given 

geographies that inform us of their functional, coevolved relationships. Suvi added 

to this by crafting a map using the historical baseline, commonly used for 

conservation globally. 

“In addition to these distribution maps,” Suvi began telling me about the second 

dataset they mixed, “I used spatial data available online that collects conservation spending 

data for each country, a dataset produced by another group.” Creation of the conservation 

spending dataset came in 2010 when a shocked international conservation 

community saw a “failure of the Convention on Biological Diversity signatories”—

i.e. countries legally bound to reduce biodiversity loss— to fulfill their conservation 

standards, claiming a lack of financial backing (Waldron et al. 2013, 12144). On 

top of state-level funding, the dataset also includes international aid flows to show 

how the world’s financial resources dedicated to biodiversity loss is distributed. 

What did Suvi find mixing these two datasets? The map above depicts the 

present natural ranges of both extant and extinct mammals along with conservation 

Unpublished bivariate choropleth map. Provided by Suvi. 
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spending data to suggest where rewilding could take place globally. Suvi explained: 

In my latest study, Africa bares the greatest burden of large mammal conservation today. But in a 

scenario where you reintroduce large mammals in their present natural ranges, then the Global North 

shares this burden, and that’s where you also have money to invest on conservation. In other 

words, when using the Pleistocene as baseline to think about functional ecosystem 

restoration (through trophic rewilding), places like Europe and North America are 

not off the hook (purple/blue/brown). The map also acknowledges areas that could 

be similarly restored but might not hold the financial capacities to implement such 

projects (yellow areas). What does this do? It flips the narrative by refocusing 

attention onto areas of the world where biodiversity discourse is most strongly 

wielded to direct Western-style conservation onto non-Western locations. By 

reframing what a degraded area “is,” it also critiques traditional conservation’s 

approach that relies on nativeness by leveraging functionality to propose 

alternative, flexible options—where species can fluidly fill ecological roles in a 

constantly changing world. Suvi tells me “It’s a scenario. I’m not saying it’s going to happen, 

because it’s not going to happen. But it’s an argument to bring to the table when discussing rewilding 

and to not forget the consequences in different parts of the world.” 

What we see is “new empiricism” that creates alternative story of a global 

future: “Maps are very powerful at telling stories; sometimes they speak for themselves. What you 

find by combining different data sources is a pattern starts to emerge, which you can then analyze 

with a bit more statistical rigor.” Suvi does not start from a hypothesis and then try to 

find a “yes” or “no”. Rather, they start with “an intuition,” collect data, and see what 

they find, allowing for patterns rather than mechanisms to be revealed globally. 

These patterns, or “reverberation of data images” as Paul Edwards (2010) calls 

them, creates a “shimmering,” (xiii) a mapping of alignment, “and even if we cannot see 

the law, we can still see the patterns, so we can apply the pattern,” as Earley said. Stemming 

from this, the modelled cosmology Suvi creates to reimagine the world may conflict 

with other, dominant model stories (such as conventional conservation models) 

creating, what Viveiros de Castro (2015) calls, “ontological anarchy” (9). 

Ultimately, this shows the way big-data and global modelling is not inherently 

hegemonic but potentially subversive in imagining how the world could be. 
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When speaking to Suvi, it became clear that data itself is not global, 

however. Rather, it is the model that Suvi crafts that makes the data global: 

What kind of challenges do you face with data? 

The map is only as good as the data that you put into it. And you have to make 
shortcuts because you don’t have an exhaustive view of the world when you use 
global datasets. I am using this conservation spending dataset but that doesn’t tell 
me exactly how the money is spent. It misses some information; the data is not the 
same for all countries. So I have to make a big assumption that the dataset is 
representative of some reality, but of course I won’t be able to check it for myself. 

Edwards (1999) found that the datasets in climate circulation models are embedded 

with remnants of particular histories, and “it is the models which are global. They 

make inaccurate, incomplete data function as global by correcting, interpolating, 

completing, and gridding them” (453). Similarly, Suvi tells us how data is not the 

same for all countries, but “the challenge of trying to say something knowing there’s a lot of 

variance in the data,” becomes the task at hand. Suvi’s data is patchy—but by bringing 

it all together into a model, it becomes a global story. 

But what I found interesting was how Suvi decided on which data to 

incorporate. Suvi told me that using the conservation spending dataset to intersect 

with the PHYLACINE was just one possibility. They could have just as easily mixed 

the PHYLACINE’s present natural ranges with other data: “So for example 

anthropogenic pressure data, land cover data (e.g. urban, agriculture, forests, etc.), climate 

data, economic indicator data from the World Bank…The limit is your creativity and your 

imagination.” They went on to say: 

There is more data available than you are ever told or know about…We don’t 
know about these resources necessarily, so it’s about creatively digging for data 
online and choosing which data answers which questions. 

How do you choose one dataset over another? 

It’s an iterative process, basically going back and forth. It’s iterative because you 
start by identifying an interesting research question, but you don’t necessarily know 
ahead what datasets are available. You might call this bad scientific practice if 
you follow the scientific method you were taught at school. But this exploration 
phase is part of the process and allows for a bit more creativity and surprises. In 
a way it’s a bit like fieldwork as you try to imagine questions. 

 Can you give me an example? 
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So I was not sure what kind of socioeconomic datasets would be available. But I 
came across a paper that estimated conservation spending per country, and that 
opened a whole new opportunity for me to ask questions. 

Suvi’s reflection on their work does not resemble Popper or Kuhn’s idealized image 

of hypothesis-driven science (Latour and Woolgar 1986, 30; Edwards 1999, 453). 

Instead, creativity in observing the ‘digital field’ calibrates what questions are asked, 

creating enormous contingency: Suvi stumbled on data, and with this, the global 

model tilted in a particular way to observe otherwise unobservable possibility. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

So, what does data manipulation look like? Above you can see Suvi’s R 

script which “calls” together different data for their ethics of baselines project. The 

range of a single species from the PHYLACINE is provided as a polygon—a shape 

that refers to a particular area (you can see the range of a leopard using different 

baselines below). Suvi combines these ranges and makes a raster out of the data—

a grid of pixels, where the size of each pixel is referred to as the “resolution” of the 

data. The raster is constrained by the data with lowest resolution: The 

PHYLACINE, for example, is at ~96-kilometer resolution at the equator, but if you 

have a spatial land cover layer at 1 kilometer, then details in the higher resolution 

spatial layer are dissolved. Once finished, the “product” is at hand, and since “it’s 

R script of “restoration burdens”. Provided by Suvi. 
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literally written in the code,” other scientists fluent in R can read, interpret and further 

manipulate the product. 

Suvi’s work reveals two things: First, we see how rewilding becomes a global 

story that focuses on functionality through digital micro to macro translations. 

Stevens (2013) says, digital structures “impose constraints on what biological objects 

are and how they can be talked about” (120). In order to work within these 

constraints, digital translation through R is required for ‘data-particles’ to digitally 

encounter each other. In the process of overlaying spatial layers, further details 

become covered-up in order to standardize and have data be interoperable. But as 

a result, value is created when data is carefully piled together, crafting rewilding as 

relatively anywhere. Second, Suvi’s work shows how macro narratives are contingent 

rather than inherently hegemonic. Suvi turns the tables on dominant, conventional 

conservation narratives by working within the same playing field: “It possibly doesn’t 

sound very novel but until you actually put together these data and show the map to people, you 

don’t have evidence to support this intuition.” Macro stories can be multiple and conflict, 

telling different stories to think different futures by. 

The Micro/“The actual ecology of the thing” 
In this section we will visit two field ecologists and their field sites. In these two sites, 

rewilding’s ecologies are extracted from ‘islands’, requiring ecologists to negotiate 

Unpublished raster of leopard ranges using different baselines. Provided by Suvi. 
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equilibrium/nonequilibrium to standardize and make abstractions of the 

biophysical world. From these abstractions, an information feedback loop is created 

between the macro-micro to inform rewilding. As a result, we observe the epistemic 

relationship between the macro/micro: 

Arthropods 

So, Osier, how do you define yourself as an ecologist? 
I see myself in terms of what everyone else is doing. It’s not something that is tied 
to any specific organism, time or space. I'm motivated by an interest in biodiversity 
patterns through arthropod communities—If you’re interested in biodiversity, you 
might also want to look into taxonomic groups that represent a lot of the 
biodiversity. One thing is to count the number of species—arthropods make up 
80% of all species. I mean, why else would you study a weird group like 
arthropods? 

If megafauna is ‘popular culture’ in rewilding, arthropods would be the 

‘underground scene’. Osier is a field ecologist who looks at “biodiversity patterns” at a 

trophic rewilding site in Denmark called, Molslaboratoriet. Molslaboratoriet is a 

completely enclosed, fenced space—an ‘island’—where Exmoor ponies and 

Galloway cattle were introduced, and Osier has developed a ten-year long 

monitoring program to examine how arthropods respond to these introductions. 

But notice in Osier’s above statement how they do not see themselves as an 

independent—their work only makes sense in relation to others at the Lab. 

Rewilding as a scalable project has morphed the questions being asked of 

arthropods—. Osier told me about the friction this has caused: “In the literature, 

traditional grazing studies show a negative effect of large herbivores on arthropod communities. On 

the other hand, we also know that arthropods have coevolved and have been selected with the 

megafauna present.” Osier is right in the middle of rewilding and arthropod literature 

not seeing eye-to-eye. 

As Osier said, “counting” is the most basic way to know relative biodiversity: 

How? Osier tells me the “traditional” way is to simply “dig down a cup, wait for a week, 

pull it up, and see what you find.” But counting alone does not reveal ecologies. What is 

needed for this is to figure the square unit density of organisms. How? Osier plays 

with the distances of these cups (called pitfall traps) in contrasting plots of 

megafauna absence/presence to measure the effects such megafauna might have 
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on the square density of arthropods—a controlled experiment that makes 

abstractions of an arthropod community. 

Osier was one of the earliest people I interviewed at the Lab. They were 

nice and happy to talk to me, and I knew they worked at a rewilding site—but that 

was all. As mentioned, I came initially to study macroecology’s relationship to 

rewilding at the Lab, but suddenly I was talking about digging cups in the ground—

did I miss something? You can sense my hesitancy here: 

Okay…And this is pretty common to be using these traps? 
Like, the standard? 

Yeah, if you want to study the ground dwelling arthropods, that’s how you do it! 
You couldn’t go out and try to capture whatever. That is even harder to 
standardize because that also depends on what day that you went, what time of 
day, etc. All of these things create so much variation in the scale of time and 
distance. 

While opportunistic sampling would make data nearly impossible to standardize, 

Osier also sees the limits with these pitfall traps. They are labor intensive, they take 

up a lot of space, and they remove organisms from the ecosystem. As a result, Osier 

is developing a clever second method—camera traps. 

Molslaboratoriet, Denmark. S. Monsarrat 
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Until recently, the technology “was not there” for these traps, which requires 

two things: a high-quality image sensor, and storage space—now readily available 

on the consumer market: 

Are these camera traps using GSM and solar power? 

No, but technically it would be possible. Right now, we buy consumer wildlife 
cameras. 

Okay…could you tell me the name of the brand? 

Yeah they are called “Wingscapes” 

So…they’re for…birdwatching…? 

Yeah, exactly, if you have a birdfeeder you would put it up to see what’s there. 

Osier went on to explain they are developing an 

algorithm for these camera traps that takes 

advantage of Neural Networks and object 

detection originally developed for driverless cars. 

But Osier tells me there are trade-offs: With the 

pitfall method, species are identified accurately 

by hand, “twisting and turning the body.” With 

computer vision, there are “some drawbacks, such as 

the number of species that you can identify, but you also 

gain massively on the other side: the temporal and spatial 

data. It's always a trade between these two.” What does 

temporal and spatial data allow for? A higher 

velocity of data can be produced, allowing for 

more than just snap-shots in time. 

Simultaneously, if the data becomes databased, 

and if new method takes hold and becomes used elsewhere, other scales of science 

may make new observation as data is ubiquitously amassed. 

Osier’s work shows us how different ecologies are made known through the 

tools/methods. As Osier tells me: “You want to claim that you ‘captured the arthropod 

community.’” At the same time, “it always depends on HOW you capture it,” as you will 

make a trade-off between empirical detailing of complexity and understanding the 

Above: A sketch by Osier of the “two-cup” 
method (Zhao et al. 2013). Below: Osier’s in-
progress camera trap method. 
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ecologies taking place. It becomes “really difficult,” to measure the square density of 

an organism as it moves around, and in order to do so you must rely on the 

assumption “that all of this is homogeneous and that you don’t change the environment across 

that scale.” To reveal patterns, there has to be “abstractions objectifications, 

quantifications, and categorizations” of these arthropod communities that can fit 

into an “information infrastructure” (Almklov 2008, 881). What is that information 

infrastructure here? Quantitative description. The standardization practices of 

protocol (versus opportunistic sampling) allows mathematics and statistics 

abstraction of a biophysical world. But in order to do this, homogeneity, stability, 

or equilibrium in a bounded location and an assumption that the environment 

remains stable is required—the “island” that is Mols Laboratoriet. 

This is why arthropods matter: The abstractions Osier is making of 

arthropod communities may reflect or be representative of general biodiversity 

patterns in other rewilding locations, allowing arthropod abundancies to scale. Also, 

when Osier ‘works the bugs out’ of the camera trap method, it can transport to 

other rewilding locations to observe and monitor arthropod abundancies. What 

becomes necessary first is to develop the algorithm, which only requires consumer 

wildlife cameras. But after, hardware could easily be replaced for something that 

allows for ubiquitous, unmanned monitoring with high temporal and spatial 

velocity. Once this happens, translating data machines like R could gather up such 

information, allowing the data to be ubiquitous and scaled. 

Elephants 

For many ecologists at the Lab, ‘deploying’ elephants to upgrade, say, European 

ecosystems, is only a half-crazy idea. While the idea of elephants in Denmark was 

heavily joked about at the Lab, it was also an endgame, an analytical tool, where 

one could imagine rewilding at full capacity. When interviewing one postdoc at the 

lab, they told me, “I want to make this App. I basically want to ask everyone on the planet: ‘Do 

you want to have elephants in your backyard or not?’ How cool would it be to have a world map 

showing habitat wise, and ask, ‘do you want the elephants, yes or no?’” While I was suspicious, 

there was some rational here: One rhetorical item I heard while at the Lab was—

and I’m paraphrasing—“we want countries in the Global South to have big animals 
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that we can go see as tourists, but we also want to fly home and not have these big 

animals in our back yards.” Similar to Suvi’s work, when we think about global 

biodiversity, and functional ecosystems, why is the burden to protect (and live with!) 

large megafauna only in the Global South? Either way, elephants are imagined as 

scalable, functional components. 

As previously mentioned, very few intact megafauna regimes remain. The 

majority of these patches are dotted around different parts of Africa where 

megafauna have persisted or have gone locally extinct and have been 

reintroduced—often fenced “islands.” These islands provide an opportunity for the 

Lab: A “space-for-time perspective” understands that “unexploited 

regions…should reflect former abundance, size, and species composition in 

exploited regions, assuming that other conditions are similar” (Lotze and Worm 

2008, 254). As climate and habitat suitability shifts, there may be opportunities to 

“upgrade” other ecosystems by ‘installing’ megafauna (trophic rewilding). And 

African parks—islands—act as “naturally” occurring experimental laboratories. 

Casey is one scientist who works on these laboratories. Their work 

fascinated me as they worked on empirical level but with conceptual linkages 

directed at informing rewilding on a macro scale. In the following quote, notice 

Casey’s usage of the word “rewilding”: 

What I'm doing are big landscape scale surveys, such as reserves with different 
elephant rewilding times. I gather observations that may explain how vegetation 
at each site relates to elephant rewilding times. Say you did one big landscapes 
field survey—and then you pair it with smaller experiments. So at one reserve, 
manipulation of some aspect of the landscape has occurred, and you see how 
animals use that landscape. It’s a good way of making a correlation and then 
trying to provide some support that there’s a causal pathway, a flow-on-effect to 
lower trophic levels. 

Most would not consider elephants in an African park as rewilding. But here, only 

half of the story is to learn how elephants engineer landscapes. The other half is, 

what are ecosystems abroad missing out on by not having elephants? 

When Casey first began organizing their project, they located ten to twelve 

completely fenced parks that could act as control sites. Each site had extent or 

introduced elephants done at various times throughout the twentieth century, 
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allowing for Casey to observe a timeline of elephant ecosystem engineering. For 

rewilding this is valuable, as it allows one to say, “it will take ~X number of years 

to see ~Y result if elephants were rewilded.” 

Since “it’s often extremely expensive to conduct field work,” and because Casey could 

“only find eight or nine that are within the same geology type, climate, and in the same area,” the 

original ten-twelve sites were reduced—“start big, go smaller, constraints logistically, and 

then time constraints in the field.” After getting into the field, and since “field work always 

takes longer than you think,” the number was again reduced to five sites: 

You might have the best laid plans and then, a tree falls over the road, you can’t 
go where you want, and you need to think on the fly and go somewhere else. Some 
of the best and most interesting work I've done has come opportunistically. You 
spent money going there, you gotta do something! 

Contingency, contingency, contingency. It is hard work trying to conduct a 

controlled experiment to have it fit within a knowledge infrastructure, and 

inevitably the scientist’s world embeds within the sciences being produced. 

Casey told me their favorite part about their job is the fieldwork: “It is the 

creativity…one day you’re having a beer on the roof of the car and your like, ‘oh, wait. I think 

there’s something different here. Why is that different? Why could it be different?’” Casey was 

not investigating mechanisms here, attempting to identify a mathematical formula 

to explain and predict these interactions. Rather, Casey was finding patterns. What 

Casey began noticing, and was able to map temporally, was how elephants create 

infrastructures for other animals by knocking over trees and breaking off 

branches—a “flow-on-effect to lower trophic levels”: Birds began to nest in tree hallows 

resulting from broken limbs; dead tree litter allowed rodents to find suitable 

habitats; and fallen trees and branches created low visibility for prey species, causing 

them to avoid grazing in certain areas (i.e. an ecology of fear). 

How do these observation matter for rewilding? Simple, the “Vera 

hypothesis”—named after Franz Vera, mentioned in Chapter 2: If humans were 

removed from European landscapes altogether, a giant temperate forest would most 

likely erupt. But taking a deep-time perspective, the Vera Hypothesis postulates that 

if large-bodied herbivores were present, as they were in the late Pleistocene, Europe 
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would look much more like a temperate open savanna (Vera 2000) and may 

increase biodiversity. 

 Casey fits their work into an information infrastructure by accounting for 

variability such as “geology type, climate, and in the same area,” and develops a 

standardized protocol for their observations to make comparisons of different 

‘island’ ecosystems in order to reach a scientifically legitimate argument. But, 

sometimes the data has so much variability, it is hard to make a story out of it: 

I love this idea of, you’ve got so much variability that you can’t explain. You come 
out with your data and people say, “Oh, you can’t say anything.” But It’s not 
about that. It’s about the challenge of trying to say something knowing there’s a 
lot of variance in the data. Instead of using like a P-Value or a statistic that says 
“yes” or “no,” it’s a lot more intuitive. 

Along with standardization and protocol practices, Casey relies on an intuitive 

practice and the flexibility of designing their own experiment for framing questions 

around data to “say something.” Embedded into data is a freight-load of empirical 

sensibilities required to make any kind of sense out the data. If everything was 

entirely uniform and stable, these sensibilities would be minimal. That is, those who 

“can’t say anything” and rely on “a P-value or a statistic that says ‘yes’ or ‘no’,” are not able 

to problem solve on the same scale as Casey because they were not physically 

present. But by asking what elephants do within bounded locations, observing 

patterns and developing categories, contingent human observations can be strung 

into rewilding’s scalability by informing its possibilities. 

* * * 
What can we draw from global maps, arthropods and elephants? A self-reinforcing 

relationship between the macro-micro is taking place, where questions directed at 

the micro are already pre-conditioned for continuity with the macro-micro’s 

smooth ontology. This preconditioning happens through the methods enacted: In 

order to discover trophic cascade in a rewilding site, equilibrium is assumed to 

conduct a controlled experiment that allows for evidence-making statistical and 

mathematical abstraction. 

While Osier and Casey’s work will produce localized results, further 

abstraction can be made through standardized datasets. Casey elaborates further: 
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It’s a bit frustrating as a field ecologist. You have people doing some big meta-
analysis utilizing your data, and then they get published in the big journals. But 
at least the data’s getting used to answer some interesting, environmentally relevant 
question. That’s a great thing about the system. So, you have a little chip on your 
shoulder, but then you have to wash it away. 

 Although Casey and Osier will publish papers unique to their findings, their work 

may be brought into data infrastructures that decontextualizes and standardizes 

their data, stripping organisms of relational multiplicity. But in doing say scalable 

value is crafted which can be brought together with other data through translating 

machines like R into global models, allowing it to scale into macro rewilding 

projects. When compared with Suvi’s work, the macro-micro becomes a continuous 

spiral of call and response, reverberating rewilding’s global story. 

The Meso/“There’s something going on in this overlap” 
Now that we have examined macro-micro’s self-referential double-rotation, in this 

section, we get away from parts/wholes to observe scientific practices that 

experiments with emergent holisms—Science that looks at the middle, the meso, 

the nonscalable. For Tsing (2012), nonscalability is an analytical apparatus used to 

discern everything the scalable is not (509). We are used to thinking with the 

universal knowledges modern 20th century scalable science provided. These are our 

important global stories of climate change, biodiversity loss, economic 

development. And yet, it can be hard to discern what nonscalable science and non-

universal knowledge’s looks like. Nonscalability is largely the world we affectively 

experience when our lives transform. The world of vulnerable, material encounter 

that creates new things. Meso, unbounded landscapes express these encounters— 

multispecies events, as “bodies are tumbling into bodies” (Swanson et al. 2017, M9). 

Unbounded landscape noticing is unpredictable. Uncertain. There are no parts and 

wholes, only processes of encounter. As mentioned, there is an assumption that the 

meso mediates between the macro-micro, and with greater scale comes greater 

complexity. On the contrary—what we will see is the meso messes up smooth 

rotating ontology altogether by revealing shifting encounters that do not reflect the 

global models and universal knowledges of scalable science. 



 53 

 When I asked Maeli to lay out their work for me, it became a bit messy; Six 

complimenting but very different projects began to overlay each other. Maeli is a 

PhD student whose work centers on the Masai Mara, Kenya and the northern 

Serengeti, Tanzania (~3,000-4000 km2). From an ecologist’s view, this consists of 

three areas: A “protected area” where humans activity, except tourism, is excluded; 

a “semi-protected area” (primarily on the Kenyan side) where Maasais live in 

contact with large megafauna as semi-nomadic cattle herders; and an “unprotected 

area” where there is very little environmental regulation. Maeli’s work does not take 

the same “space-for-time” perspective as Casey’s, but rather works defensively to 

preserve one of the last and largest intact megafauna regimes that are left which can 

be further studied: “the reason for being in this area is to try in some way preserve and prevent 

further deterioration by providing knowledge.” 

Before starting their PhD, Maeli spent six years as a tour guide in the Mara 

and did their bachelor’s and master’s also on there. Because of this long-term 

relationship to the region, Maeli shows a different sensibility than the other 

ecologies we have seen: 

I started out doing very hardcore natural science but have come to realize the 
interface where natural science simply doesn’t cut the case. I see when I work in 
Africa, it’s people in the middle of it. And we are scientists, obviously a stakeholder 
not outside of this. And that’s been difficult for me too—or, an interesting learning 
curve to figure out—‘okay, we can’t just do research and then put out results and 
then things will happen’—because they won’t. Things go the way they go. 

When talking with Maeli, a number of different stories came in a rush: how farmers 

abandoning lands and urbanizing creates less human pressure, but may draw the 

gaze of large monocropping enterprises in return; how tourist agencies control burn 

areas to direct wildlife toward them for profit, hurting other agencies; how a local 

governor interferes with tourism capital promised to Maasai people which can 

create greater human pressures; how Chinese investors are rapidly buying private 

land, shifting communication infrastructures and capital flow; how boys walk right 

by lions and protect sixty head of cattle with only a stick in hand; how Kenya’s 

liberal and Tanzania’s centralized economic strategies shift wildebeest migration, 

crafting differences between Maasai’s on each side; and many others. Out of 
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entangled stories like these, Maeli constructs their questions—not from a database 

or to groundtruth—and their methods and tools reflect these questions. 

To craft ecological stories out of this unbounded/semi-bounded area, Maeli 

looks at it as a “socio-ecological” system, and works primarily in two methodological 

directions: On the ground fieldwork and big data, such as remote sensing (RS): 

“people doing remote sensing are very good at classifying stuff, but in order to implement these in the 

real world, this component of the social-ecological system is very important,” Maeli told me, 

“…I think on some level, there’s human-wild interaction in most systems. So, if not human-wildlife, 

then human-wild interaction.” In the following discussion, I think together with Maeli 

about field studies/RS and how this can story a socio-ecological system: 

There’re these different levels. At the lowest level, we have individuals—an 
animal, or a plant—on this side, and then a human on the other side. And then 
we’re going out: community and society here, and on the other side again, 
community and the whole ecosystem. So there’s something going on in this overlap 
which is in there. 
I think you’re dealing with one of the biggest gripes people 
from social sciences remark on: You have this great big 
regional analysis, but is this getting at some of the nuance 
of a setting? Or is it just an abstraction that may be useful 
for policy? 
It’s not easy, there’s all sorts of levels of difficulty in this. And I’m not sure I have 
gotten it right yet. I'm not completely satisfied with my line of story. Telling you—
I just see that this is—I mean, there’s a need for people working on one side to 

Maeli’s illustration of their projects and a ‘S-E-S’—socio-ecological system: ‘H’—human; ‘W’—
wild; ‘Ind’—individual; ‘comm’—community; ‘ecosys’—ecosystem; soc—society. 
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acknowledge that a lot of this is worthless without considering the system in which 
it sits. So, as you can hear, we’ve gotten to a place where I’m currently in progress. 

“The one side” Maeli is referring to is the macro or the micro—where scalability tells 

very useful stories, but only can tell one relationship between elements in a system 

and cannot account for mid-way relational entanglement. Through Maeli’s 

openness and honesty about their difficulties, they showed me something that didn’t 

fit with the conceptual narrative we have explored: There of course is individual 

“human-wild” conflict, but such conflicts do not emerge only on the individual 

level. There is a web of relations that human/nonhumans participate in that 

manifests such conflicts—the “system in which it sits.” 

“So let me just sketch it out here,” Maeli began drawing on a sheet of paper an 

aerial map for me of the location to describe the system and their projects: “This is 

farmland, this whole stretch here,” Maeli pointed to the unprotected area. “There’s a hard 

boundary, animals cannot go there. When you look at it from satellites it’s very striking. It’s a hard, 

hard, hard line here in terms of vegetation.” That is, everything outside of the protected 

area has very little natural vegetation. Maeli then pointed to the semi-protected area 

Maeli’s sketch. the diagonal line represents the border between the Maasai Mara and 
the Serengeti 
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and explained how a changing fire regime relates to overgrazing: “So when you’re in 

the system, and you see what’s going on, the talk from locals is that fire is changing. It’s not so 

obscure actually, people see the same thing. And that’s one of the only ways in which you can 

actually, in some way, indicate overgrazing.” Maeli told me overgrazing causes fuel-load 

depletion in an ecosystem where regular, small fires are essential for overall 

ecosystem health: “Many people see this overgrazing problem, but have been trying to figure out 

how to get results on that because nobody has measured it before in the past to make a comparison.” 

Maeli then said, instead of trying to physically count an increase of cattle in the 

area, the fire regime becomes “a very good proxy for things changing”: “You can’t say there’s 

more cows and you haven’t measured grass before on a large scale. This makes satellites the only 

resources, because it’s the only time machine in which you can actually use to go back to look.” 

 Maeli continued to draw on the paper, pointing to the protected area, “we’ve 

been talking a lot about the locals, but one should never forget how tourists also play a big role in 

shaping this system.” Maeli explained how roads are obvious visual scares from RS, 

but less obvious are ecological ‘scaring’ from tourist camps: “Tourist camps tend to be 

along the river line, because that’s a nice place to be. Along the river are the only places where you 

have more woody vegetation, and big chunks along the river are fenced because of this string of 

camps.” Maeli then told me, “here, I’m using social media mining to look at tourist’s behavior 

in the area. So, I’m pulling from Flickr.” Flickr is a hosting website where photographers 

upload and share photos. Maeli “mines” the data—pulling out bits and pieces that 

are relevant to their questions—for the areas they are looking at, giving them 

accurate locations of where tourists are traveling. Paring off of this project, Maeli is 

also developing a method by scanning LiDAR clouds (a collection of digital points 

that represent 3D objects) in order to identify the iconic flat-top acacia trees 

algorithmically. Once finished, Maeli will apply this algorithm to “aerial photographs 

from the 50s, 60s, 70s, and then up to around 2017,” in order to see how the Acacia trees 

have changed over time. 

When I asked Maeli about a technological thread connecting all of their 

work, they said, “remote sensing data in some way go into all of these.” RS is a techno-

vantage point that takes multiple forms—satellite, aerial, drone or even hand-held 

devices. Like all technology, RS reflects social and material realities they emerged 
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from: For example, early Sentinel satellite image sensors were designed for 

transport infrastructure, as Romy told me. But because of RS’s flexibility and 

accessibility, it is now diversely used—from weather forecasting to humanitarian 

relief, and heavily adopted by ecologist. RS can patch images together of the whole 

world or focus on a single patch of forest, but what matters are the questions being 

asked of it: “It’s like looking through a murky glass. You can see things, but not as sharply as on 

the ground,” Romy told me, “I see a lot of science done by people who know a lot about remote 

sensing but don’t necessarily know about the ecosystems they’re studying.” 

De Laet and Mol’s (2008) seminal paper, “The Zimbabwe Bush Pump: 

Mechanics of a Fluid Technology,” makes a useful comparison here. Designed by 

Dr. Peter Morgan, the Zimbabwe Bush Pump “B” Type is exactly as it sounds: a 

water pump specifically designed for rural Zimbabwe and beyond to provide water 

to rural areas. But to De Laet and Mol, the bush pump is fluid technological “actor” 

without “a solid character with no stable identity” (226). That is, the bush pump 

“may be both modern—providing equally clean water in many places—and non-

modern—adapting to very different rural Zimbabwean villages” (252). 

Very similarly, RS can easily adapt to scalability, but it can also adapt to 

nonscalability. Much like the bush pump being “a variant of its environment” 

(252)—RS becomes fluidly integrated into other types of data—it is flexible to new 

methods. The bush pump does not provide a “yes” or a “no” (ibid.)—that is, it may 

give water but it may not give health (e.g. parasites): RS provides a vantage point, 

but it will not tell you what to do with it. Like a map, there are many ways to use 

RS. But this does not mean RS, or a map, has no agency; Maeli told made an 

anecdotal story concerning an aerial view: 

In my first project, I used a map to ask people where things were, but I noticed 
some answers didn’t make sense. After two months, I realized they never saw a 
map before. They were used to looking horizontally at the world, and with the 
map it didn’t make sense to say we were “here” and something else exists over 
“there”. 

Tools alone, like RS, do not drive scalability, but they may still impose their agency. 

RS connects with Maeli, who connects with, and is “not outside” of, on-the-ground 

relations. But these are always “partial connections” (Strathern 2004). That is, 
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enactment always happens through multiplicity that embed into each other. And as 

tools and methods travel between the scalable/nonscalable—Such as LiDAR 

algorithms—partial connections are always present, even when parts and wholes 

seem to be the objective. 

But out of these partial connections, Maeli’s modes of knowledge provide 

an example of how things ecologically hang together in the Maasai 

Mara/Serengeti. Scalable parts and wholes do not make sense here. As Viveiros de 

Castro and Goldman (2017) rephrase Marilyn Strathern: “One should not imagine 

the whole as greater than the sum of its parts, nor is it equal to the sum of its parts: 

the whole is a version of the part and the part is a version of the whole” (176). Like 

we saw with arthropods/elephants, understanding how an “island” ecosystem—

even a large area—responds to an organism is one thing. But moving outside of 

these boundaries is a whole different ballgame. Why? Suddenly, there are no tight, 

encapsulated islands to experiment on, and if one did create comparable plots in, 

say, the Maasai Mara/Serengeti, they would be too localized to say anything of the 

meso—too much variability and uncertainty, too much nonequilibrium. And from 

the other side, the macro view is too pixelated, too much standardized capacity. 

Coming from either the macro-micro requires blocking out emergent heterogeneity 

that goes on in the ‘in-between’, where “nothing is connected to everything; 

everything is connected to something,” as Haraway puts it (2016b, 31). 

* * * 
In this chapter, we saw how data makes rewilding into a scalable scientific story for 

global restoration: For this to happen abstractions must be made by separating biota 

from heterogeneity—the multiple relationships that give them life—turning them 

into parts and wholes. In doing so, macro-micro’s double-rotation forms new, 

virtual relations. The crucial importance of this double-rotation is that it reframes 

conservation by placing emphasis on individual animal functionality rather than 

clearly defined space and boundary which can be imagined as anywhere. We also 

visited nonscalable science at a location where megafauna coincide with humans. 

In doing so, we saw how contingent landscapes are—they do not carry smooth 

ontology, and such science cannot story globally. But this journey has not been a 
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critique of rewilding’s scalability: The paradoxical irony of rewilding is that it scales 

the nonscalable. That is, it speaks the language of modern scalability, the macro 

anywhere, but only to turn around and ‘let-go’ to enact nonscalability somewhere. But 

let us tread carefully: While rewilding brings hope through “wildness”, it is often 

carried by the same scalable, teleological narratives of progress that have crafted 

many of the instabilities that we face today. As we turn to the next chapter and step 

out of the Lab and their field sites, and into an area where rewilding is happening, 

we begin to see how rewilding emerges with contingent histories and tales of 

progress that bring both stability and instability for humans and animals. 
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Chapter 4. Stability/Instability 
So, we can say “rewilding can restore this function to this level worldwide.” Or 
we can say, “in Europe, rewilding is more useful than Africa.” But we cannot 
say, “in Yellowstone rewilding will give you this.” You cannot make this claim—
this is something that worries me with rewilding. Someone says, “oh great, if you 
do rewilding here, the prediction is this.” And we say, “yes, at the global scale.” 
Then they say, “but it didn’t turn out like this here!” Then we say, “yea but 
that’s not the world, that’s just a small piece of area.” —Earley 

The above quote sums up where we left off. Scalable rewilding describes a future, 

but when enacted becomes an open-ended spiral of possibility to stabilize 

ecosystems in the riotous nonequilibrium we call the Anthropocene. And yet, some 

form of unstable equilibrium is how the world has always been. It is how elephants, 

or a small arthropod, evolved. How we, too, as humans came to be. Life is 

emergent, and yet, as we saw in Chapter 2 and 3, the tools of scalable science use a 

stable frame—equilibrium—to make sense out of the world; largely borrowed from 

economics. But rewilding science knows this by scaling equilibrium science into a 

non-scalable, nonequilibrium world, to then “let nature go” and figure itself out. 

But in the Anthropocene, instabilities are at our necks too—not just 

ecosystems—. And as rewilding connects to conservation, it becomes a strategy to 

stabilize both: As we step out of the Lab in this chapter and head to the Odra Delta, 

noticing landscapes allows us to see how rewilding participates in worlds of 

stabilities and instabilities, contradictions and possibilities, and stories of progress. 

Through this venture, hopefully we can answer two questions: How does the 

sciences of rewilding connect with conservation, governance and political 

economies and ecologies? And, how is rewilding shaped by stories of progress? As 

we begin to answer these, we start to see around rewilding’s slippery apolititcs of 

simply “letting nature go.” 

Progress 
Before we go to the Odra Delta, it is necessary to show how rewilding connects to 

dominant stories of progress in conservation. When I spoke with Osier, they 

reiterated Early’s above statement from the micro level. When I tried to pin-down 

how arthropods might be a proxy for rewilding’s success, they became agitated: 
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I get this question a lot so, “so when you did this rewilding thing, did it work?! 
Did it work?!” 

Yeah, that’s what people are asking, right? 

I really hate that question. It is assuming, there is a goal. It assumes the goal is 
to optimize the number of species you have. Which, yes, it could be a consequence, 
but it also might not be. And I think either way is successful. 

Success is open ended, is that what you’re suggesting? 

Yeah! Because that’s the world, right? I mean, that’s it! That’s the whole concept 
here. We’re not trying to get a specific goal. Things—change—through—time. 

Ecologists at the Lab were great at thinking with dynamics of emergence—that life 

and death go hand in hand to create more life, open-ended possibility. But to step 

out of the ‘island’ of experimentation, and into conservation—where we hope 

rewilding will fix, not further dismantle the world—this perspective loses grip. 

Sibley told me, “with conservation, there are such diverging viewpoints about what nature is and 

what it should be doing, and intentionally or not, everyone is modifying the world.” In 

conservation, ontologies of “what nature is” and teleologies of what nature “should be 

doing,” are largely tied to powerful stories of progress: 

According to Büscher and Fletcher (2020), “a revolution in conservation is 

brewing,” where two stories of global, scalable progress summarize a continuum of 

thought in mainstream conservation/restoration (1): “Neoprotectionism,” extends 

conservative, fortress-style conservation/preservation to the utmost—epitomized in 

E.O. Wilson’s (2017) “half-earth”: “Only by setting aside half the planet in reserve, 

or more, can we save the living part of the environment and achieve the stabilization 

required for our own survival.” Here the Anthropocene becomes a burden; human 

activity must be separated from wilderness. “New conservation”, on the other hand, 

extends a neoliberal stance to create a “good Anthropocene”—epitomized by 

Emma Marris’ (2011), “rambunctious garden”: “We must temper our romantic 

notion of untrammeled wilderness and find room…for…a global, half-wild 

rambunctious garden, tended by us…if you’re focused on the other values of nature 

and goals of nature, then you can go around creating more nature.” Here, the 

Anthropocene becomes new possibility, nature is given “goals”, and novel 
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ecosystems forgo nativeness to instead focus on function, allowing the creation of 

resilient and sustainable ecosystem services (Hamilton 2015). 

Rewilding literature often lives within a continuum of this dichotomy as it 

connects with conservation (e.g. Svenning et al., 2016a; Lorimer et al., 2015) 

(Büscher and Fletcher 2020, 68-69), emphasizing either the prefix (re-) or the root 

word (wild). To be clear, there was no flag-waving of neoprotectionism/new 

conservation at the Lab. But “half-earth” and “rambunctious garden” did make 

PowerPoints appearances. Here, two Lab members express both views: 

1) I guess it’s this dream. We like wildness. For me, there is a certain adventurous 
feeling of being in a wild environment. I think that if stuff was a certain way in 
the past, and humans changed it for what we deem worse, we have some moral 
obligation to bring knowledge to undo degradation. 

2) I think we should advocate for megafauna having a direct impact on ecosystem 
services. I picture rewilding in Europe like a natural machine that can give us 
benefits. Right now we use a Fiat Panda (nature), why not a Lamborghini 
(rewilding)? With the Lamborghini, we save money and have better lives. I think 
that’s how we should speak to people about rewilding. 

How to progress? Lock away and rewild tracts of land so they may be brought back 

into equilibrium? Or, rewild novel ecosystems into techno-natural machines? For 

some, the answer is easy, “why not both?” 

“Progress stories have blinded us,” Anna Tsing (2015) writes (viii). They are 

the dominant stories we live by: We speak of justice, the economy, science and 

especially development as progressing (21, 25). Mainstream conservation combines 

all of these and more to attend to “rural communities, from capital cities and foreign 

consultancies, donor organizations and non-governmental organizations, with their 

agendas pre-formed” (Adams 2003, 241). Conservation is always a shifting power 

relation to avoid environmental crisis, and yet are often driven by the very same 

progress stories that have created the Anthropocene’s environmental crisis. 

While ambitious, dreams of Neoprotectionism/New Conservation are not 

conceptually novel: Western conservation was coproduced with capitalism, as 

nature/culture alienation is essential to both (Bücher and Fletcher 2020, 72). 

Neoprotectionism materializes capitalism’s alienating split, while New 

Conservation is neoliberalism-turned-conservation, implanting nature with laissez-
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faire capitalism as deep as possible. Informing both is equilibrium ecology vis-à-vis 

equilibrium economics. Conservation’s “revolution” stories are simply revisions of 

20th century progress stories as both require capitalist alienation for ad infinitum 

accumulative growth. While Büscher and Fletcher claim these dreams create a rift 

in conservation, looking to how Odra Delta’s progress stories have differentially 

materialized landscapes shows coherences between the two: As we will see, just as 

capitalism and neoliberalism work to make globalized international markets 

modelled on equilibrium economics, New Conservation works alongside 

Neoprotectionism to liberalize conservation—. And in the Delta, it is rewilding that 

becomes the medium for this. 

As we venture out of the Lab, this chapter will take a similar ethnographic 

approach as the previous chapters, but landscapes will also become central actors. 

This requires a natural history: As Tsing (2015) writes, “natural history description, 

rather than mathematical modeling, is the necessary first step—as in the economy” 

(144). That is, description makes quantification possible—but our stories of progress 

have been scalable ones, imagined from afar. We need new stories, descriptive 

ones—especially for rewilding and its open-endedness. In doing so, we are able to 

see rewilding brought into relief as it swerves through and makes landscapes. 

Patchy Landscapes 
In this section, the Odra Delta as an official Rewilding Europe (RE) site will be 

introduced, telling primarily the story of the Polish side’s landscape history. As 

mentioned in Chapter 1, RE is a non-profit based in the Netherlands that works 

with a network of other institutions, NGOs, and local actors, and is a central 

institution supporting rewilding as a conservation/restoration strategy in Europe. 

As we look at the Polish side, we will see how rewilding is not careful conservation, 

nor is it simply “letting nature go.” Rather, rewilding as ecological emergence is 

contingent, which rewilding conservation stumbles upon. Through this story, I also 

hope to detangle our own tendencies to see the world through progress stories by 

reflecting on an uncomfortable, patchy, partially abandoned landscape. 
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Before driving to the Odra Delta, 

I had coffee with Kith in central Berlin 

who works for a German NGO that 

partners with RE. They gave me a brief 

history of the Delta: “Thirty years ago, 

industry in Western Germany was so bad. And 

with the fall of the wall, Eastern Germany 

opened, and the German government immediately 

called many areas in the German border 

conservation. Thank god that happened!” Kith’s 

history told of how Treuhand Anstalt—

the agency created to unify Germany 

with a motto of “privatise quickly, 

restructure resolutely, and shut down 

carefully” (German Information Center, 

1995)—worked in tandem with famed 

ecologist/biologist Michael Succow, 

dividing land into large swaths of 

agriculture (today, ornamented with 

enormous wind turbines) and conservation areas (primarily woodlands). Kith then 

shared the “contrast between the German and Polish side” of the Delta in relation to RE, 

saying that, for the Germans, “rewilding is threatening, they don’t see the potential” while, 

“on the Polish side they are more use to rewilding…For an Eastern European view, ask Aren or 

Lynde.” Aren and Lynde both live on the Polish side of the Delta, are part of 

Kith’s/RE’s ground team and became my guides. Aren is an Ichthyologist who has 

dedicated the last 30 years to river and wetland restoration. Lynde is a wildlife guide 

who takes tourists on “safaris”, as they called them. And both fight legal battles to 

prevent large industries from establishing in the Delta. 

The Odra Delta. (Borówka et al. 2017) 
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Upon arriving to the Polish side, I had difficulty making sense of the land: 

Patchy pastures, forests and wetlands in different succession stages were all over, 

and not a fence in sight—a stark contrast from the German side’s orderly separation 

of agriculture and conservation. Both Aren and Lynde plumb a history for the 

Polish side, providing something of an “Eastern European view.” First, Aren: 

Do you remember the land when you were younger?  

In my childhood, every village had a lot of animals, a lot. It was still possible to 
meet people in traditional houses where half of house was for people, second half 
for animals. But this died…These lands were pastures. It is very poor ground, 
wet and sandy, and some marshes and swamps. Thanks to this type of use we 
have a very nice mosaic of meadows, small forests and bigger forests.  

On a safari, Lynde and I explored a patchwork of meadows, wetlands and 

forests, observing beavers, red/roe deer, white tailed eagles and wolf tracks. Lynde 

told me how wolves were almost eradicated around WWII, but slowly have 

rewilded westward from the Carpathians. Lynde then continued Aren’s story: 

As you can see there is a mixture of mowing and not mowing. 

I see, what’s that all about? 

During communism, these pastures were government property. After Iron Curtain, 
the government sold parts of it, and people bought it. And then people thought, 
“what to do with this land?” Most lands were abandoned, because soil is poor. 
Fallow lands. And then we went to EU in 2004, they began giving landowners 
subsidies for protecting meadow birds here. 

Then the land became valuable? 

Yes, and then prices rose. A few started to mow, and a few are still abandoned. 

The German side’s contrasting landscape Left: Windmills and agriculture fields. 
Right driving through the bioreserve, Schorfheide-Chorin. A.Custock 



 67 

While Lynde’s statement was true about the Delta—Poland’s borderlands were 

primarily government owned due to post-WWII border reconfiguration 

(Kuemmerle 2008, 617). However, during communism, most of Poland’s lands 

were privately owned: In the 1990s, international agencies/banks described 

Central/Eastern Europe’s (CEE) agriculture as underdevelopment, and a 

“disastrous and inevitable consequence of collectivization, except in the case of Poland, 

where agriculture was never successfully, or even extensively, collectivized” (Pine 

2007, 200). The IMF and World Bank called for restructuring and the privatization 

of collectives in much of CEE (similar to Eastern Germany), “except in Poland, where 

they called for an end to the irrationality of small family farms” (Ibid). Why was 

Poland the exception? Although some farms in Poland collectivized like other CEE 

socialist countries, most farms in Poland retained their private land, practicing 

small-holder farming and pastoralism throughout the Soviet Era. 

On 1 January 1990, the Balcerowicz Plan (also called Shock Therapy) was 

implemented to rapidly reform Poland’s economy into a liberal free market. While 

An abandoned home similar to what Aren described/nearby where I walked with 
Lynde. A.Custock. 
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the majority of Poland’s farms went unchanged—at least not right away—state-

owned farms transformed: The West-Pomeranian Voivodship—where the Delta is 

located—had the highest percentage (67.4) of government lands; farmlands being 

operated as large collectives (Gałczyńska and Ilieva 2002, 106). And around the 

Delta existed Poland’s highest level of commune farms (112.). Under Balcerowicz, 

government land was rapidly restructured/liquidated: Plots of forests were mapped 

and given to forest administrations, and collective farms sold. But in the Delta, 

collective farms were broken up and sold as smaller plots, roughly 1-2ha (63)—

similar to the rest of rural Poland. But being fallow and small, these plots were 

economically unviable. By the 1980s, commune farms were insolvent, and those 

who worked such farms had little financial capital to purchase the now-private plots. 

Some were purchased, some leased, but the majority were abandoned in the 1990s, 

along with skyrocketing urbanization and unemployment. 

When Poland entered the EU in 2004, land was suddenly valuable again; 

bought and leased to obtain subsidies: When I visited the Delta, Common 

Agriculture Policy (CAP) granted “greening” subsidies for maintaining permanent 

pasture for mowing one’s field at least once a year for the protection of ground bird 

habitats (e.g. corncrakes, lapwing and common snipe). Subsidies are also given to 

private land in Natura 2000 areas (semi-protected areas that may overlap 

public/private land). Which, in 2004 were carelessly plotted by politicians, not 

environmental experts, as Aren told me. But before mowing/subsidies, the Polish 

side of the Delta were largely peatbogs, now destroyed: From 19th century 

Germany, up until 1970s Poland, peat was extracted. In the Delta, dykes were built, 

bogs canalized, drained, dense beech and Scots pine took hold in some areas, and 

the rest became pastures. 

To maintain pasture, pumping water out into the long canals after spring’s 

heavy rains is required. Lynde and I investigated a beaver lodge next to a canal. 

Beaver families often choose woody areas near waterways to make lodges, and this 

family chose a partially flooded/abandoned field by a grove of beech trees; Lynde: 

…And flood protection, I always explain people. Hey beaver, hello! Do you like 
water in your house? They look at us, “hmm really?” They see fallen trees and 
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lodge and because we create in our mind these very structured and organized ways 
this looks messy. 

Lynde began criticizing how CAP subsidies are only given if farmers pump: 

We can’t be like this agro-environmental program (i.e. CAP) because there are 
different conditions in different spots and it’s always changing; nature, climate, 
weather everything. 

So these strict regulations sometimes don’t work? 

Yes, then people start to be in conflict with nature! Because they said “hey, you 
have to pump because I will not give you subsidies if it will be wet.” 

As a result of these contingent histories, there is a unique mixture of mowed, 

open fields and abandoned, encroaching ones with different succession stages; 

intermixing with forests, protected areas and villages. While a few small fields had 

cattle, these were an exception. If this patchiness was not here, Aren told me: 

Suddenly we would have bush, then pine everywhere, not a mosaic of species. One, 
two frontier species. So we should sometimes manage it a little. After a few 
hundred years it will be a mosaic. But we don’t put here big grazers, so it is 
empty. Sometimes these few cattle are very important. 

The frontier species Aren referred to are rapid colonizers after disturbance—often 

“weeds” to us—starting what is called “passive rewilding”: letting nature take its 

course with no human intervention. After frontier species move in, other ecologies 

follow, creating other disturbances which allows for other ecologies to emerge; a 

continual spiral of change. Yet, dispersing and disturbance-making plants or 

animals are far from passive. Tsing’s (2017) term “auto-rewilding” is more useful 

here: Auto-rewilders are mobile opportunistic disturbers, animals and plants 

included. But for patchiness to occur, diversity is required, such as large grazers. 

With grazers absent on the Polish side and without mowing subsidies, bush would 

blanket, then forests; lost patchiness, lost ecological complexity. 

For some rewilders, “decoupling” human disturbance by installing keystone 

species (such as grazers) to create “self-regulating biodiverse ecosystems…(non-

human-controlled)” is the goal (Svenning 2019, 73). That is, filling in the functional 

“gaps” of an ecosystem. In a paper by Perino et al. (2019), they deliver a framework 

for researchers/managers to measure rewilding’s success via animal dispersal, 

trophic complexity and stochastic disturbances; in it they write: 
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Unfortunately, current landscape management and conservation 
policies do not provide sufficient opportunities for 
rewilding…European Union’s common agricultural policy 
incentivizes agricultural activities in low-production areas, impeding 
opportunities for rewilding (364). 

Certainly, free-roaming grazers like cattle/horses could be rewilded to create the 

mosaic Aren described. Or better, once wildlife crossings on the E65 highway are 

finished, bison will most likely auto-rewild the Delta, as Aren also told me. 

Rewilding does not always need translocation, nor does it have to be analogous 

species—they might simply need to be allowed to auto-rewild. E.g., taking down 

the newly made fence Denmark made at the German border; built to keep out wild 

boar carrying African Swine Fever, something Denmark’s lucrative pig industry 

gravely fears (Schultheis 2019). 

Creating a “self-regulating biodiverse ecosystem” blends well with 

Neoprotectionism, which looks to market-based economic evolution to create 

technologies of progress (e.g. synthetic biology, AI, digitalization of biodiversity etc.) 

for human/Nature emancipation Here, hospitality is extended through vague 

intrinsic value, and rewilding becomes a ‘low technology’ (which takes high 

technologies to make, as seen in the prior chapter) to fill in ecological gaps. At the 

same time, “self-regulating biodiverse ecosystems” may bring humans/nonhumans 

into closer proximity: When “there is no pristine wilderness on planet Earth” 

The Polish side’s partially abandoned fields. A.Custock. 
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(Marris 2011, 2), Nature may be a “rambunctious garden” for human 

experimentation. New Conservation delivers a teleology to novel mixtures of 

natives/non-natives by giving functional purposes, such as ecosystem services. 

Hospitality is extended through alienation, turning nature into Nature Capital—

“fungible commodities…[negotiated] between capitalists, scientists and regulators 

concerning value” (Robertson 2012, 396). In both cases, equilibrium economics are 

imagined fulfilling a hoped-for endgame, one through totalistic capitalist splitting 

and alienation of Nature/Culture, and the other through a deep intertwining of 

Nature/Culture through capitalist alienation. 

Since Balcerowicz and entering the EU, much of Poland has turned into to 

patchy partial-abandonment, providing mobility-enabling corridors for auto-

rewilding. Lynde draws out the importance this patchiness for wildlife: 

So these little plots of land are important for wildlife? 

So important! Look how it looks: open land, open meadow, and then abandoned 
land. Decades, maybe two, maybe less even, I don't know. And then you have 
open meadow for subsidies. Animals stay so often on the border of this open land. 
They lie and rest there, roe and red deer often. They can see, they are hidden, they 
have bushes behind, they know everything. It’s perfect for them. 

What a strange hybrid ecology of human presence/absence that may leave one 

feeling unsettled; something still in need of completion, stabilization. And yet it 

works, ecologically speaking. The patchy lands of partial abandonment tell a story 

of both lost and continuing dreams of progress. This differs from other more-than-

human authors who have focused on capitalist ruins of progress, where landscapes 

of ruin, and the life that emerges from them, are framed as post-progress, post 

development in somewhat totalizing ways (Tsing 2015a; Krøijer et al. 2020). The 

Delta’s partial ruins are possibly more uncomfortable as a composite. Human 

absence is haunting—and yet presence is garish. Like pixels on a monitor, some 

patches have gone dark, while managed ones show an unrecognizable image. 

Halfway in and halfway out of progress; many landowners and many absent ones; 

feral and plantation forests—full of shifting ecological niches for opportunistic auto-

wilders. It is a land of “boundary conditions” (Haraway 2016a, 31), an open hybrid 

system of contingent histories, scalable subsidies and nonscalable collapse. 
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What partial abandonment allows us to do is stay with liminality, and ask, 

“is rewilding for ‘self-regulating biodiverse ecosystems’ affective mistrust of 

ourselves?” A reflection of our instabilities tied to progress—requiring more 

progress? We shift occupation, place, dreams so quickly to follow projects of 

progress—or are displaced by them, as seen in the Delta’s history. We are stuck in 

between the instabilities progress has brought, and the progress stories we hope to 

escape them by. But without recognizing how rewilding connects to progress, 

rewilding becomes complicit in extending their stories. Put another way, by 

imagining rewilding through conservation stories without reflection, we neglect the 

instabilities and contingent histories connected to narratives of progress that have 

shaped landscapes and will continue to shape them. 

George Monbiot (2014)—likely rewilding’s most prominent public 

proponent—writes: “Rewilding, unlike conservation, has no fixed objective: it is 

driven not by human management but by natural processes. There is no point at 

which it can be said to have arrived” (83). Monbiot’s statement is slippery. There is 

partial truth here: “rewilding” as ‘emergent ecologies’ certainly does not require 

conservation. But as we move to the next section, the rest becomes questionable. 

For rewilding to be identified as “rewilding”, it is already part of conservation and 

progress stories. And once put into practice, rewilding’s processes take shape in very 

“unnatural” ways. In other words, the apolitics of rewilding as science and 

conservation is always political, situated within larger stories. And as we will see, 

how rewilding conservation happens is deeply apart of progress stories that have 

shaped much of world, and how we largely understand it. 

Rewilding Where?  
“Rewilding Europe chooses places which are easy, but here, it is so difficult!” Lynde said while 

driving us through muddy backroads of the Polish side, “they prefer where there is lots of 

abandoned land and then it’s easy. But make rewilding here! I thought. Center of Europe! Many 

different properties and landowners.” “How was this place chosen by Rewilding 

Europe?” I asked Lynde. “It is a bit of a story. We fought against these windmills, and our 

German friend who lives here sent a lot of letters for help to different NGOs,” Lynde said the 

same wind turbines on the German side were being proposed. “We thought in these 
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days someone could help, we were optimistic,” Lynde then told me the Polish side has the 

largest concentration of white-tailed eagles in Europe—. Suddenly, a wheel 

slammed into a whoop in the road—“don’t worry! It is four-wheel car!”—veering the 

car and also our conversation. 

For rewilding proponents “land 

abandonment is the primary opportunity,” as a PhD 

named Marley told me, “Fields now are turning 

into wild habitat, abandoned by people that move to 

cities” ideal for “open-ended conservation” with 

no a priori goals (Navarro et al. 2017, 209). 

Ecologists have heavily participated in bringing 

this to attention by mapping out the entire 

continent to show boundaryless geographies to 

possibly be reclaimed by “wildness” (Pereira 

and Navarro, 2015; Ceaușu et al. 2015a). In 

Europe, ample abandonment is shown 

scattered throughout the continent (Ceaușu et 

al. 2015b), yet the majority of attention for 

rewilding is on CEE. This is also where 

majority of RE’s sites are also located. As 

Lynde said, these are “places that are easy”; areas without resistant organizational 

capacity and minimal globalized economic activity (Knight 2017).  

Farmland abandonment. 
(Ceaușu et al. 2015b, 37) 
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While this is the story of much of 

Poland, the Delta does not fall neatly into this 

scalable view. On the German side, there is 

virtually no land abandonment, as land was 

quickly stabilized after reform—modelled 

after, and brought under, Western Germany’s 

sovereignty and structured under Capitalist 

Modernity. As we will see, the Polish side is 

“not easy”—but not just because of the many 

“farmers”. Rather, since Poland’s reform 

neoliberal mobilities have been ever present, 

continually reshaping and reimagining the 

Polish side, manifesting the landscape into an unstable, shifting frontier. First, we 

will focus on the German side. As we do, we see something that starts to resemble 

small scale “half-earth”, showing how conservation, and economic progress shape 

and are shaped by rewilding. 

The German Side 

While land abandonment is the primary target of European rewilding, it is not often 

brought into comparison with another type of rewilding practice; one we are 

already familiar with. These are the ‘islands’, similar to the ‘laboratories’ observed 

in Chapter 3 that include, but may not be a part of, scientific study. On a 

municipality level, they are sometimes used for specific ecosystem services (such 

restoring a water catchment area) or are “given back to nature”. But ‘island 

rewilding’ also includes—and is steadily becoming more popular—private lands of 

little to no use, particularly estates adopting the easily transferable scientific model 

for experimental ‘island rewilding’. A good example of this is the Knepp Castle 

Estate in the United Kingdom (see Overend and Lorimer 2018), where a once-

dairy-farm of 300 entirely-fenced acres was turned into a “non-goal-orientated 

project where…nature takes the driving seat” (528), introduced with red deer, 

Exmoor ponies and other creatures.  

 

Rewilding Europe’s rewilding locations. (Der 
Spiegel) 
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This is the shape rewilding conservation takes on the German side; Aren: 

In Germany, it’s not so easy…[but] you are able to find rich people, owners of 
big area, who are environmentally minded.…you’re seeing a lot of private 
organizations or NGOs getting involved purchasing land and recreating wildland. 
In Germany you have a lot of forests not state owned but private owned. Here for 
example, *points to map* we are working in one project, they are owner of big 
Nature 2000 area. 

Briefly note how Aren said “forests”—this is not the Polish side’s patchy mosaic. Why 

is rewilding on the German side taking this shape? We might consider how the 

landscape transformed: As Western Germany quickly colonized Eastern Germany, 

Eastern Germany was remade in the image of Western Europe. Large chunks of 

land and their natural-cultural history were rapidly dismantled and reimagined 

through privatization (Priewe 1993). Landscape identities were 

deconstructed/reconstructed as scalable, manageable and legible for Western, 

capitalist modernity. Porosity of the land was imagined as extinguished. Strong 

categories of nature/culture, private/public extinguished transience of other 

possible landscape identities. Overall, land identities became uniformly stabilized. 

And, for rewilding to manifest in this, “wildness” must become bounded—we might 

say scalable ‘wild plantations’. 

An example of a municipality rewilding: Geding-Kasted Mose is one of Aarhus’, Denmark, most 
important drinking-water catchment sites. A.Custock 
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It is necessary to note, as many authors have, that Eastern Germany’s 

reform also brought many social instabilities as land was reimagined: 

unemployment and displacement (Granato et al. 2014), unequal capital to invest, 

demolitions of centralized public housing; all of which continues to ripple; 

evidenced by anarchist, squatter, and populist movements today (Zaslove 2008; 

Holm and Kuhn 2017). Much of this is largely due to mass gentrification and 

business ventures since the 1990s by Western elites, creating urban sprawl and 

privatization of large chunks of land (Nuissl and Rink 2005; Atkinson and Bridge 

2005). Aren’s description falls neatly in place here—rewilding is not the slippery 

and passive notion of “hands-off” nature; Rewilding’s materiality takes social 

political form, directly reifying political economies of landscape history. 

At the Lab, Sibley told me a story in history that relates to Aren’s description 

of the German side: 

In Belgium, romantic painters didn’t like how landscapes were changing because 
of industry, so they bought parts of the Sonian forest and would manage it to 
create a wilderness image with wild curvy aesthetics.6 

We might think Sibley’s story, and the German side’s ‘island rewilding’, as 

“conservation by primitive accumulation” (Kelly 2011)—where land becomes 

privatized, exclusionary and privileged, creating “green”, bourgeois, urban 

enclaves: “Along with capitalism’s increasingly effective control over labor came a 

new vision of nature. Polite society no longer admired highly artificial landscapes. 

Nature was to be managed in such a way that it would look natural” (Perelman 

2004, 56). Private ‘island rewilding’ that exists primarily in Western Europe extends 

out of this—a strong splitting of Nature/Culture from a desire for “wildness”. 

Certainly, it is not “wilderness” in a Muirian sense. And certainly, it is not nature 

that is lived-in and shaped through vulnerable, tended-to relationships, such as 

Japan’s Sotayama forests (Gan and Tsing 2018), or Aren’s memories of the Polish 

side as a child. And yet, the word used to think past wilderness, “wildness”, is only 

a small conceptual sidestep to refer to ecological voyeurism after wilderness has 

 
6 See Roland 2012 for more on this story. 
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passed. That is, “wildness” for a Belgian painter—and for an estatesman rewilder—

is aesthetic gaze, a landscape portrait, and landscape all one in the same. 

But what about boundary-crossing auto-rewilding? Recall Aren’s words—

rewilding is “not so easy”; also, Kith’s, “rewilding is threatening” to Germans: In 2016, a 

wild bison crossed the Odra river south of the Delta, near the town of Lebus—the 

first bison in Germany in over 200 years. Immediately after crossing, a local town 

official ordered it shot by hunters for the safety of town residence (Hauser 2017). 

Others, like wild boar, are saboteurs, uprooting single purpose agricultural land. 

The nemesis of farmers, beloved by rewilders, boar induce trophic cascades by 

rooting disturbances—such as creating amphibian habitats as water fills turned-up 

soil.7 But boar relations in Germany have soured beyond farmers: In 2017 a female 

and male boar entered the city, Heidi. The male then entered a bank and began 

attacking people; the “heist” also ended by a hunter’s gun (Pearson 2017). 

What is going on here? Reflect back on Maeli’s meso science—“there’s 

something going on in this overlap.” Human-wildlife conflict is typically conceptualized 

though individuals—rationalizing humans and mechanistic nonhumans: That is, 

“Polish…are more use to rewilding,” whereas for Germans, “rewilding is threatening, they 

don’t see the potential,” as Kith said, conceptualizes conflict through linear individual 

relations. Thinking with Germany’s stabile landscape identities might be more 

useful: Auto-rewilders are bio-material-semiotic, and so are landscapes. The 

bison/boar may be “matter out of place” (Douglas 1966)—contaminants, 

discordance, uncertainty, rather than just a security threat. But more interesting is 

the boar. This reflects Tsing and Bubandt’s (2020) “Swimming with Crocodiles”: 

where colonial modernity in West Papua may have turned crocodiles violent to 

humans due to river boats disturbing their habitats. While I cannot be definitive, a 

perspectival approach to the boar in a land without corridors and foraging areas for 

sustenance and sociability (Ditchkoff et al. 2006) may suggest a resemblance to the 

crocodile’s violent twist. Might we also draw a connection with anarchist, squatter, 

and populist movements? Might we also think of auto-rewilding as also threatening 

 
7 Turn back to the patchy landscape images, the bottom left corner shows this. 
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to modernal status quos? While such questions are beyond this chapter’s scope, they 

are necessary questions for rewilding’s future. 

In this section, we saw how rewilding is shaped by political economies and 

ecologies, and how rewilding’s “wildness” becomes accessory to larger projects. As 

Noss (2020) writes, “wild species are associated with a broad spectrum of wildness, 

from remnant patches of vegetation within urban and agricultural landscapes at 

one end to immense wildernesses on the other” (170). What happens when we think 

of Noss’ spectrum spatially? As we go back to the Polish side, we might expect the 

same world—it is broken only by a river, is it not? Yet something that looks more 

like Marris’ “rambunctious garden” shows itself. 

The Polish Side 

Where Treuhand Anstalt’s reform quickly stabilized new land identities, the Polish 

side’s rural land identities never stabilized since the Balcerowicz Plan’s shock 

therapy and transitional governance system (Rydliński 2017). As we will see in this 

section, these instabilities shape rewilding differently than the German side, where 

animals become territorializing agents for conservation. 

In a later discussion with Aren, they said something that draws attention to 

how landscape identities on the Polish side have not stabilized: 

So, here is rewilding...In Poland, it’s easier because State takes some 
responsibility. The problem is, they say, “we want to protect something” but in 
next room someone will receive permission to do something bad. 

“In the next room…,” reveals a glint of how the Polish side’s landscapes are creatively 

being imagined. While some authors have claimed Poland’s neoliberal transition as 

hegemonic (Rydliński 2017), I argue that, by looking at landscapes, the Polish side 

shows itself as a “frontier assemblage” from the 1990s until today: “the intertwined 

materialities, actors, cultural logics, spatial dynamics, ecologies, and political 

economic processes that produce particular places as resource frontiers” (Cons and 

Eilenberg 2019, 2). Resource frontiers are described as peripheral areas of resource 

extraction (logging, mining, land grabbing, etc.) by productive mobilities 

conscripting localities (Sturgeon 2005). But understanding frontiers as 

hegemony/resistance reifies progress stories by neglecting contingency. Instead, 

understanding frontiers “also as sites of creative, if often ruinous, production” allows 
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us to see “various forces and processes that are assembled to reinvent these spaces 

as zones of opportunity” (Cons and Eilenberg 2019, 2). 

In post-socialist Poland, ad-hoc, market-based decisions tooled by liberal 

economics were—and still are—the primary driver for local development. 

Government became governance: rural and urban development co-conscripted by 

local governments and private actors (Thörn et al. 2016, 37). Foucault’s 

governmentality is relevant: “an environmental type of intervention…; which will 

act on the environment and systematically modify its variable”—to shape people’s 

actions, thoughts and possibilities (Foucault 2008, 260, 271). For much of CEE, 

land abandonment is a result of neoliberal mobilities accumulating/intensifying 

land for agriculture, making cheap foods for supermarket prices, ultimately creating 

uncompetitive small farms and driving urbanization (Schwartz 2006). The people 

that remained in rural locations often condensed around multinational zones of 

neoliberal mobilization, communities becoming ‘single company towns’—i.e. 

employment/security largely given by one corporation. 

Surrounded by patchy fields is the forested village, Stepnica, where IKEA 

discretely operates hand-in-hand with the Forest Administration. I asked Lynde 

Clear cutting, IKEA factory, and shipping of primarily Scots pine in 
Stepnica, Poland. A.Custock 
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about the logging going on, expecting them to tell me of the environmental hazards 

of clear-cutting. Instead, they gave a quick polite nod. Silence. Then told me most 

people in the area work there. I learned these are the fortunate ones—

unemployment is high in the area—Poland’s rural areas being particularly hard-hit 

(Żmija 2013). As a result, local politicians may fudge or rewrite environmental 

protection laws to help entice corporations to build facilities nearby to spur 

community development. Interestingly, Lynde did not necessarily see this 

conflicting with rewilding. Hazardous or not, it was how people went on living. 

Since entering the EU, neoliberal mobilities have only proliferated, favoring 

Poland’s low labor-costs, market-based policies, and central location within the EU 

(Rydliński 2017). Startling is the Delta’s ideal geography for business. Immediately 

after crossing by car from Germany to Poland near the Delta, an Amazon 

warehouse appeared. Why? Alongside business incentives, connective 

infrastructures are expanding on the German/Poland border, such as 

rail/roadways (Styczynśka et al. 2017). Also, the World Bank plans to deepen the 

Delta’s shipping line. While claiming flood prevention, this would allow larger cargo 

ships into Szczecin’s shipping port. Sliding alongside is agriculture: Since the 1990s, 

there has been pressure to conglomerate the Delta’s fallow lands for conventional 

agriculture—Poland being the fifth largest recipient of EU CAP subsidies for 

conventional agriculture (European Commission 2020) which has a history of land 

grabbing in CEE (van der Ploeg et al. 2015). Until 2016, foreigners were barred 

from buying land in Poland. Yet, approximately 200,000ha in West Pomerania 

have been sold to foreign companies—primarily British, German, Dutch and 

Danish—through, “dummy” buyers (Ibid). “If you’re a nice guy with a bag of money, it 

will happen,” Aren said. Today, foreigners wishing to buy land receive permission 

from the Polish Ministry of Agriculture (Stacherzak 2019). 

Why did the Polish side’s patchy pastures not get swallowed-up by this 

assemblage of actors once it entered the EU? If we remember their contingent 

landscape histories, we can imagine why: As CAP subsidies made lands valuable, 

individuals who could afford it began leasing and buying. As a result, these patchy 

lands became resilient to neoliberal mobilities: As foreign business began integrating 
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into Poland, “many different properties and landowners” became difficult to displace—

inconsistent, patchy abandonment of tiny plots would require the consensual 

agreement of far too many stakeholders. While many rewilding scientists criticize 

CAP subsidies for impeding rewilding’s potential (Lorimer et al. 2015; Perino et al. 

2019), actually going to abandoned locations and taking a natural-cultural history 

where rewilding is happening would be illuminating for them: Without subsidies, 

most likely these areas would never have become corridors for auto-rewilding; never 

to be recognized and supported by RE. 

Within the Polish side’s frontier assemblage, RE and affiliates extend a “win-

win” “nature-based” economy to locals—like many “community-based” 

conservation organizations (West 2007, 36)—with all of its potentials/uncertainties 

(Hintz 2007); Aren: 

Our idea is to show people living here that different business is possible…Maybe 
hunters exchange guns for cameras, we hope…What is difficult is to remove big 
business thinking. It depends on local people to choose this way, to stop following 
this main direction but try to live more closely to nature with acceptance. 

 In order to support auto-rewilders, RE crafts new political arrangements through 

globalized market solutions (i.e. ecotourism) into localities already imbedded with 

unequal development. While potentially enabling, these new economic 

relationships may also deliver some into “an unstable, cyclic industry [that] depends 

on world economic stability” (Doan 2000, 288). At the same time, in a multination 

neoliberal frontier where businesses pick-up and move as resources and profitability 

go elsewhere, what is not unstable? 

Restoration ecologists directly assist here by steadily adopting vague 

phrasings—such as participation, ownership, good governance, and better 

policies—to develop arguments focused on inclusivity and consensus in order to 

addresses the urgencies of biodiversity loss. Such science evokes “win-win” for-

profit scenarios that decision/policy makers and communities can buy into, turning 

nature into a potentially competitive marketplace that may outcompete 

depredating markets. While ecologists are great at thinking about ecosystem 

uncertainties, they often do not reflect on market uncertainties. Market-based 

phrasings are easy catch phrases and selling points that fluidly integrates science 
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into policy frameworks. And, the micropolitics of how scientific funding is sought—

private markets and federal grants—orients scientific questions to demand such 

framing. 

For many years, Lynde, Aren and a mesh of affiliates have intervened in 

industries from colonizing the patchy pastures: chicken farms, extensive cattle 

ranches, roadway development, wind farms, waterway infrastructures, biogas 

farms, rubber/biochemical factories, biofuel monocropping, etc. Lynde and Aren 

draw up a “Special Plan for rewilded areas, not industry,” crafting new local legislation 

that plots out new semi-protected areas. This requires the mobilization of 

communities: subsidy farmers, hunters, anglers, kayakers, other NGOs, “good” 

politicians, etc. Such constellations are flexible, rearranging into new configurations 

as new threats emerge, creating temporary, sometimes odd, alliances—each actor 

with their own imaginings and incentives. 

Here, the slippery politics of rewilding’s antipolitics are starting to show. 

Bram Büscher details how neoliberal conservation opens or makes a frontier to 

preemptively deflect locations from becoming resource frontiers (Büscher 2013; 

Büscher and Fletcher 2018). However, on the Polish side, rewilding conservation 

shows something novel: Rewilding conservation arrives after a neoliberal frontier 

has already been initiated—not before, like most newly established conservation 

areas. Rewilding conservation, then, participates in the frontier, gradually 

solidifying landscapes “for rewilded areas, not industry” by working within a neoliberal 

governance framework: As human communities become displaced within a 

neoliberal frontier, auto-rewilders disperse through newly established corridors as 

productive nonhuman agents, creating new trophic relationships and increasing 

biodiversity. Since “wildness” may be imagined as anywhere, wherever wildlife may 

reestablish, foreign elites (conservationists/scientists) may work to reframe unstable 

landscape identities as potentially new conservation areas. Whereas locations with 

stable land identities, such as on the German side, territorialization by auto-

rewilding—and then to be recognized as conservation—becomes virtually 

impossible: Swathes of agriculture intermixed with conservation islands do not 

easily provide corridors for auto-rewilders, nor would they be easily reoriented for 
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conservation without large funding bodies to privatize land, as Aren mentioned. As 

a result, rewilding asymmetrically materializes, pushing wild “rambunctious 

gardens” to the edges of stabile Western societies into unstable, non-Western ones. 

But what about trophic rewilding through (re)introductions? Timothy 

Hodgetts and Jamie Lorimer (2018) show how animal mobilities may act as 

productive territorializing agents. But they do not go further to consider how 

scientific knowledge alongside neoliberal conservation may work on the ‘backs’ of 

nonhuman mobilities to territorialize. Aren provided an example to think with: 

Our friends with Pomerania Nature Lovers Association does fantastic job. This 
is the team who restore bison to this region. They are also working on a big lynx 
project. We have a few lynxes in our forest. I have a picture of one in my river. 
They start to come back. But we want to transport them here *points to map*. 

As we saw in Chapter 3, rewilding science crafts scalable knowledges of trophic 

cascades, which then become spatially modelled geographies for rewilding 

possibilities, such as land abandonment and habitat suitability. In doing so, 

international conservation agencies may draw upon this information, or work 

alongside scientists, to materialize such knowledges—such as transporting Lynx. As 

Lynxes—or any other rewilded animal—disperse through corridors and 

territorialize new areas, new policies can be crafted to secure new locations for 

conservation—such as Aren and Lynde’s “Special Plan.” 

With (re)introduced species, we might consider colonial “shock troops” as a 

useful comparison (Crosby 2004). That is, “those that help human invaders…the 

suite of intentionally and non-intentionally introduced organisms that made life 

more difficult for natives, human and not human” (Tsing 2017, 8). For example, 

domestic pigs that ran feral wherever colonists brought them—dramatically 

transformed local ecologies, and provided a known, huntable food source readily 

available upon next arrival, further aiding colonial territorialization. (Crosby 175-

176). We also should draw a connection here with Jamie Lorimer’s (2017) notion of 

the “probiotic turn,” which considers rewilding as a form of nonhuman biopower 

to productively restore trophic complexity (27). This contrasts the “antibiotic”, 

modernal tendencies common in the 20th century of direct human control, 

cleanliness and order (such as the German side). Pairing Crosby and Lorimer, 
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rewilding conservation might be thought of as “shock troop conservation” where 

the goal is “probiotic” trophic cascades within a jostling neoliberal frontier. 

Last, we can also play with Tsing’s (2015b) notion of “salvage 

accumulation”— but it will need some explaining: Salvage accumulation does not 

resemble the way we imagine capitalism to work—such as the scalable sugarcane 

plantation described in Chapter 3. Rather salvage accumulation happens when 

businesses do not control the perimeters of “raw” materials—and often do not know 

how to. Two examples of salvage accumulation happen on the Polish side: One is 

mushrooming—but mushroom stories are well trodden (Tsing 2015a). The second 

is ‘antlering’: After rutting season, male red deer testosterone levels drop, and so too 

do their antlers. Villagers then go out in search for them; Aren: 

Hunters start to shoot less and less because it reduces their benefits. 

What do people do with the antlers? 

They sell them! It is very good price for a kilo. The Chinese buy them from all 
over. I think they use it for bowel problems. 

For this to happen, diversity is required: Without a contingent history creating the 

patchy pastures, there would not be an abundance of red deer (Lynde said they 

counted a herd of 55 once). But also, cultural diversity—where to look, when to 

look, and what is a valuable from invaluable antler—is just as important. Salvage 

accumulation happens as the antlers become gathered, translated, standardized and 

shipped (usually ending on a shelf somewhere in pill form), but the firm that 

ultimately makes the final sale has no control over the original “raw” materials. 

 How might we play with this? We might think of rewilding conservation as 

“salvage conservation.” Conventional conservation typically “finds” biodiversity 

hot-spots and then puts a protective ring around them. But the Polish side is 

different: Emergent trophic complexities are unpredictable. Certainly, rewilding 

can be aided in the form of (re)introducing species, like the lynx. But, again, if we 

consider the contingent histories manifesting wild places, prediction is impossible. 

The Polish side should have been swallowed by neoliberal mobilities. Salvage 

conservation happens after the fact, after the neoliberal wake has run through and 

did their business, after communities have centralized into multinational zones of 
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neoliberal mobilities. Salvage conservation then organizes the hodge-podge 

leftovers as emergent ecological complexity contingently manifests—but 

conservationists have no control as to where will be. Rewilding as salvage 

conservation may be something novel, but the process is not particularly new when 

we consider the way neoliberal mobilities operate. 

As we saw in this section, rewilding on the Polish side does not take the same 

shape as the German side. This is no coincidence—it is the result of long differing 

histories of political economies and ecologies that crafted the Polish side into a 

neoliberal frontier, which rewilding as conservation and auto-rewilding emerged 

from. Conservation has long tried to flexibly span outside of the fortress of 

conventional conservation, particularly in a world that is changing so rapidly and 

as biodiversity loss remains one of our greatest concerns. Many rewilding adherents 

imagine it as “post-conservation”, or “conservation everywhere,” as Marris (2011, 

151) says, which does not require the same fortress-style approach conventional 

conservation; Monbiot (2014) referring to this as a “prison” (209). Rewilding as 

salvage conservation—drawing upon nonhuman mobilities to territorialize new 

degraded areas—has finally figured out how to do conservation outside of 

traditional boundaries. But it does not happen equally. It happens in the edge spaces 

of economic progress, where human instabilities already proliferate. 

* * * 
In this chapter, landscape stabilities/instabilities showed us how rewilding as 

“letting nature go” may take shape, and the broader implications rewilding has for 

conservation and governance. By noticing the partially abandoned fields of the 

Polish side, we saw how rewilding emerges in contingency rather than conquest, 

detangling ourselves from thinking about rewilding with conservation’s progress 

stories. This allowed us to move into the German and Polish side of the Delta to 

observe how rewilding materializes and connects with conservation’s dreams of 

progress—Neoprotectionism/New Conservation. On the German side, we saw 

how rewilding takes shape as ‘island rewilding’—similar to Wilson’s “half-earth”—

within Western modernity’s stable landscape identities. On the Polish side, we saw 

how rewilding acts as a productive participant in shaping a neoliberal frontier of 
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unstable landscape identities for conservation—resembling something that looks 

like Marris’ “rambunctious garden”. After investigating rapid reforms, shifting 

landscapes, places of power and places of powerlessness, we were finally able to see 

how conservation’s dreams of progress are intimately bound-up and informed by 

other, larger dreams progress that have shaped landscapes, livability and rewilding.  
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Conclusion 
Environmental crisis is all too real. But stories of progress still tell us to keep looking 

straight ahead. As this thesis concludes, I first want to offer my reflections for those 

advocating for rewilding and the scientists that inform it. 

Following are two previous statements that hold, what I believe to be, 

rewilding’s invaluable kernel: 

Earley: We cannot say, “in Yellowstone rewilding will give you this.” You 
cannot make this claim—this is something that worries me with rewilding. 

Osier: Because that’s the world, right? I mean, that’s it! That’s the whole concept 
here. We’re not trying to get a specific goal. Things—change—through—time. 

Earley and Osier reflect from two scales—macro/micro—with two reactions—

uncertainty/possibility. Rewilding counters modernity’s stories of a stable world 

based on economic equilibrium models (Chapter 2), by flipping equilibrium models 

around to observe patterns and scale nonscalable imaginings (Chapter 3): Where 

20th century science trusted in salvific predictable universals, the Anthropocene has 

obligated science to propose unpredictable contingencies for hope. Here is the 

invaluable kernel that rewilding scientists know: Life-giving multispecies 

interdependencies have always emerged in the unpredictable vibrations of unstable 

equilibrium, or stable nonequilibrium. 

 But, as rewilding’s scientific knowledges move beyond laboratories, ‘islands’, 

digital environments and journal articles, they transform. Bruno Latour (1993) 

writes: “An idea, even an idea of genius, even an idea that is to save millions of 

people, never moves of its own accord. It requires a force to fetch it, seize upon it 

for its own motives, move it, and often transform it” (16). As rewilding knowledges 

are carried by conservation’s progress stories, as market-based “win-win” solutions 

are sought to fit into a world already dominated and transformed by economic 

progress, what goes on next is largely absent in science. And yet, science 

implicitly/explicitly adopts vague market-based phrasings to gain access to funding 

and deliver sexy, relevant science without knowing such phrasings might reinforce 

and/or deliver unequitable power relations and instabilities. As conservation 

reframes landscapes through globalized market-based solutions, the 
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indeterminacies that have allowed for life-giving multispecies interdependencies are 

washed over. These stories become cycled back into the science’s economy of 

funding and knowledge production—and scalable rewilding science delivers more 

knowledge with the same categories and possibilities. This is, what I believe to be, 

the sciences of rewilding greatest oversight and opportunity. 

 I would like to underline this to the sciences of rewilding: Beyond ‘islands 

laboratories’ and digital environments, rewilding always happens somewhere within 

and without the contingencies of dilapidated and newly formed infrastructures of 

modernity’s progress (Chapter 4). We need descriptions of these entanglements, not 

disregard of human presence as human pressures, or progressive closure through 

market-based solutions: Interspecies interdependencies are also our lifeline in the 

brutal chaos of the Anthropocene. And we need new stories to tell them by. As 

biologist Robert Ricklef (2012) writes, “the diversity, abundances, and distributions 

of species represent the unfolding of many processes over a historically and 

geographically contingent landscape, for which experimental methods of scientific 

inquiry are poorly suited” (423). Ricklef goes on to make a strong case for the 

necessity of natural history in science. Natural history is, and always has been in 

ecology, the first step to observe patterns and craft categories for knowing the world. 

Here is what I offer: Natural history needs to be a rigorous science again 

that describes rewilding’s emergences. We need to tell of rewilding’s descriptions 

with the same intrigue and aptitude as someone like Humboldt, with the sensitivities 

that come along with living in the Anthropocene. Consider Maeli’s science that 

started with noticing in the Maasai Mara—. We need similar stories for rewilding in 

the non-pristine landscapes that is part of the Anthropocene—but the start is with 

the descriptive, strong noticing that natural history provides. This does not mean 

data ecologists drop their practices and go into the field. Rather, data ecologists 

doing scalable science may think with novel data categories natural history may 

provide; As macroecology using paleo records was novel—what other data 

categories might rewilding need to tell new scientific stories by? And drawing from 

these stories, rewilding’s conservation might take the form of rewilding+, sensitive 

to the landscapes that rewilding is emerging in. 
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* * * 
The main objective of this thesis was to show how rewilding’s sciences emerge 

through practices/process, and how these activities participate in shaping 

imaginings and realities. My main argument has been that rewilding scales 

nonscalable possibility by digitally translating experiments with the equilibrium 

assumption, mapping opportunities globally, to then extend the offer of letting 

ecologies unfold and become more “wild”. But once rewilding materializes, other 

factors transform rewilding in entirely unexpected ways that go far beyond 

increased ecosystem complexity, functionality or biodiversity: Rewilding enters into 

political economies and ecologies as it connects with conservation and beyond—. 

As rewilding ‘happens’, it both participates and threatens grander progress stories 

of modernity and economic conquest that have given shape to stable/unstable 

mobilities and landscapes—ultimately revealing the politics of rewilding’s apolitics. 

 To inform this argument, each chapter became key: In Chapter 2, we saw 

the multidirectionality of modern ecology’s history that supports rewilding—not 

pure intentionality or agency. This is why we needed vantage points. To view 

equilibrium/nonequilibrium frictions, modern ecology’s history must be seen 

through junctions, knots in the timeline, where things of importance come together. 

We found out how predictive equilibrium models emerged from economics, how 

ecology’s conceptual developments of ecosystems and island biogeography emerged 

from post-war big science, and how big data and global thinking in ecology emerged 

with the biodiversity crisis and the limits of the equilibrium models. Ultimately this 

showed us how universal scientific ecologies emerged in the 20th century, and how 

big data’s pattern-based science partially stands in between the limits of these 

knowledges, situating the Lab’s rewilding sciences. 

By following scalability in Chapter 3, we saw how data begins to matter as 

rewilding ecologies are made and made-known through data practices/processes. 

But, to see how data matters, we had to learn what scalable/nonscalable sciences 

look like: As we saw, macro-micro science performs an ontological double-rotation 

of data translation that makes rewilding geographically transferable—. And 

imbedded into macro science “wholes” is the equilibrium assumption, as patterns 
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in ‘island laboratories’ are translated into scalable “parts”. But, to bring scalable 

science into relief, it was necessary to contrast it with nonscalable science, which 

holds together conflicting ontologies on the meso-level, crafting nontransferable 

knowledges of emergence. Ultimately, this showed us how scalable science 

substantiates rewilding as a global restoration strategy, while also showing the limits 

of it. And yet it is here that rewilding’s promise lays, as rewilding sciences recognizes 

and promotes ecological emergence and self-willed nature as “letting nature go.” 

In Chapter 4, we examined rewilding’s materialialities. We first started by 

observing rewilding as historically contingent and unpredictability prior to 

conservation. We also saw how rewilding as “letting nature go” and how 

conservation progress integrates into political economies and ecologies and other 

progress stories of modernity and economic development. This is why we needed a 

multisided ethnography/natural history. By looking at how rewilding contrasts, we 

saw how landscapes begin to matter in rewilding. On the German side of the Odra 

Delta we observed stable landscape identities, where auto-rewilding becomes 

threatening, while ‘island rewilding’ neatly fits. On the Polish side, we observed a 

neoliberal frontier, were auto-rewilding and conservation become productive 

participants. Ultimately, these landscape identities and rewilding mobilities reflect 

globalized power imbalances, progress stories, inequities and human instabilities. 

 Overall, this thesis matters for rewilding advocates and scientists as it situates 

rewilding as more than apolitical “wildness” grounded in scientific knowledge. 

Wrapped into rewilding are historically contingent scientific practices and processes 

for making and making-known rewilding’s ecologies which have much broader 

implications for conservation and restoration once rewilding materializes. 

Methodologically, this thesis contributes to the way science and technology studies 

can be brought into conversation with a paired ethnography and natural history to 

observe security-relevant processes, such as scientific knowledge making practices 

that inform policy and directly affect the livelihoods of humans and non-humans. 

In sum, I have shown the importance of following practices/processes of scientific 

knowledges through to their materialization in order to see how such knowledges 

reflect, contrast and participate in shaping realities. 
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