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Summary 

 

 

 

We live in a time of ecological concerns. From climate change, to widespread 

pollution and more insidious worries with food production, health, and the 

planet, calls to rethink our relationship with ‘nature’ are heard in the most unex-

pected places. In the social sciences, these calls have taken the shape of an inter-

est with the ‘politics of nature’, meaning the political aspect of nature and of the 

definitions of what counts as nature. Climategate has brought to the fore – much 

more evidently, but also in less nuanced ways than did the infamous Science 

Wars that opposed social sciences and natural sciences since the 80s – the com-

plicated relation between establishing matters of fact and the political implica-

tions of these facts. Indeed, the strong divide between nature and politics that 

modern science has established since its inception has been increasingly called 

into question in recent years. While this often comes with a dangerous disregard 

for the work of scientists, the answer to this challenge cannot be found in en-

trenching extreme (op)positions. What is needed is an honest reflection on the 

relationship between nature and politics and the role science plays in it. But how 

to do this, when also the ways to assess and study science rely on some of the 

same basic (Western) assumptions? 

In an attempt to offer a reflection on the politics of nature, this thesis engag-

es with scientific practices. These, I hold, can offer a provisional and never set-

tled way to attempt to consider science without forgetting to question one’s own 

categories. What can one learn about this conundrum from carefully attending 

to what scientists do? The attention to practices from which this move takes off 

is predicated on the need to critically scrutinize, with a strong measure of criti-

cism, those very categories Western sciences use to judge their own value, like 

objectivity and logical coherence. Anthropology and (feminist) science studies 

taught us that categories like these are not universal, but indeed come with their 

own specific (and never politically neutral) histories and socialities. Simultane-

ously, all too often this critical position has meant – especially for anthropolo-

gists – a lack of attention to the actual practices and concerns of scientists, be-

yond the grand discourse of scientific epistemology. This is no longer possible, 

if one is to take seriously the environmental problems the planet is faced with. 

Attending to practices, then, offers a corrective to both these extremes (the dis-

missal of science as ‘Western’ and flawed, and the dismissal of attempts to re-

consider the official epistemology of Science in light of the actual practices and 

histories of sciences), trying to find onto-epistemologies in the making, as they 

emerge from the concrete practices of scientists. So, there is more than just sci-

entific knowledge to learn from carefully attending to what scientists do. 

In fact, it is in scientific practices, I argue in the course of the thesis, that one 

can find possible reconfigurations of the nature, politics and science. For this 
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reason this thesis explores and follows the research practices of various scien-

tists. In doing this, a number of other questions that have recently kept anthro-

pologists and other social scientists busy also begin to surface: how to account 

for those situations and entities that do not fit a neat divide between subjects and 

objects? How to overcome the ideological assumptions of human exceptional-

ism? How to attend to the multiple and noncoherent heterogeneities one is often 

faced with? All these questions, in my fieldwork, come together in the one con-

cern that frames the whole thesis: how to live together with the planet? To begin 

to address this question, I gather together the different article that compose this 

text and that I published and wrote over the course of my doctorate. The materi-

als the articles deal with are quite different, and so are the conversations and ar-

guments they engage in; still, they all share a similar interest in earthworms. 

These invertebrates, and the practices and collectives they live with and 

emerge from, offer an interesting shift in the way we think about togetherness, 

as I argue throughout the thesis. While the attention to practices allows me to 

keep the tension between nature and politics always open, by challenging re-

ceived notions of what science is with more concrete accounts of how science is 

done, the earthworms allow me to not forget the importance of the content of 

science. In fact, this is another, crucial aspect of the rearticulation of politics and 

nature I attempt in this text. If a critical reconsideration of what is known about 

science is instrumental in my endeavor, also an attention for the materialsemiot-

ic encounters scientists ground their facts in is essential. It is in these encoun-

ters, in which scientists are as important as their earthworms, that scientific 

facts are made and, more importantly for this text, that alternative politics of na-

ture are brought into existence. An attention to the earthworms, then, is not only 

a figuration for the dirty materialities of science in action, but it is an essential 

aspect of the togetherness I am interested in. And in doing so, while never un-

mediated, or isolated, the worms and their worlds – scientists and experimental 

apparatuses included – push a different understanding of togetherness at the 

center stage of this research: the one elicited by eating. Grounding the politics of 

nature in eating may seem counterintuitive:  if various ways of imagining and do-

ing togetherness exist, it is also true that some of them are more hegemonic 

than others in leading Western traditions, and eating is certainly not among 

them. The team I worked with during my doctorate, the Eating Body in Western 

Theory and Practice team, focuses on eating as a marginalized repertoire in the 

West and its theorizations and practices. Working together on this effort, it is 

important for my project to notice that in ecology eating enjoys a crucial role, 

and so it does in the ecologically entangled lives of earthworms: for this reason 

attending to the work of scientists interested in earthworms reveals some of the 

possibilities opened up by thinking togetherness through eating. 

In this thesis, then, answering to the call to rethink the politics of nature, I 

explore the possibilities, practices and theories shaped by and shaping a togeth-

erness grounded in eating – understood here in a broad sense, including de-

composing, digesting, ingesting, transfer and transformation of energy and 

matter, metabolism, but also the growing of food. Rather than just being a coun-

terfactual reflection on Western science and practice, this thesis is grounded in 
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situated cases and their specific questions. But while its engagement with exper-

imental practices has been by necessity limited, the writing of the thesis consti-

tutes a further platform in which to experiment with different forms of together-

ness. For this reason, the text presented here challenges some of the conventions 

of its genre. This is particular evident in the way I take up the collage-like nature 

of an article-based thesis to stress the kind of noncoherent (or not-fully-

coherent) togetherness that this exercise in juxtaposition offers. While this the-

sis, like the earthly togetherness of eating that it argues for, is not a closure and 

does not, as such, offer any final solution to the concern with the politics of na-

ture, what it offers is a reframing of the questions and practices that articulate 

nature, politics and science together. This rearticulation, like the worms, prom-

ises to turbate and disturb the structure of the conversations around the conun-

drum of the politics of nature, hopefully in a generative way, opening the space 

for more alternatives and differences to proliferate. 

 

*** 
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Samenvatting 

 

 

 

We leven in een tijd van ecologische zorgen. Van klimaatverandering tot 

wijdverspreide verontreiniging en meer sluipende zorgen over voedselproductie, 

gezondheid en de planeet; de roep om onze relatie met de ‘natuur’ te 

heroverwegen klinkt luider en steeds vaker uit onverwachte hoeken. Deze roep 

heeft in de sociale wetenschappen vorm gekregen in het denken rond de 

‘politiek van de natuur’, een begrip waarmee gewezen wordt op het politieke 

aspect van natuur: wat is natuur precies, en wat ‘telt’ als natuur? Climategate 

heeft – op een duidelijker doch minder genuanceerde wijze dan de beruchte 

Wetenschapsoorlogen die in de jaren tachtig de sociale- en 

natuurwetenschappen tegenover elkaar zetten - de ingewikkelde relatie tussen 

het vaststellen van feiten enerzijds, en de politieke implicaties van deze feiten 

anderzijds, naar de voorgrond gebracht. De krachtige tweedeling tussen natuur 

en politiek die de moderne wetenschap sinds haar ontstaan heeft gehandhaafd, 

wordt tegenwoordig steeds meer in twijfel getrokken. Dit gaat vaak gepaard met 

een gevaarlijke veronachtzaming van wetenschappelijk werk; het antwoord op 

deze uitdaging ligt echter niet in het verschansen achter extreme (op)posities. 

Wat wel nodig is, is een eerlijke reflectie op de relatie tussen natuur en politiek 

en de rol van de wetenschap daarin. Maar hoe dit te doen, als de manieren om 

wetenschap te bedrijven en te waarderen gebaseerd zijn op dezelfde (Westerse) 

basisaannames?  

Om een reflectie te bieden op de politiek van de natuur, richt dit proefschrift 

zich op wetenschappelijke praktijken. Mijn uitgangspunt is dat dit een 

voorlopige manier kan bieden om wetenschap te benaderen en tegelijkertijd de 

eigen categorieën kritisch te bevragen. Wat kan men leren van deze puzzel voor 

natuur, wetenschap en politiek door zorgvuldig te volgen wat wetenschappers 

doen? De aandacht voor de wetenschappelijke praktijk in plaats van kant-en-

klare kennis komt voort uit de noodzaak om de categorieën waarmee de 

Westerse wetenschappen haar eigen waarde beschouwt, zoals objectiviteit en 

logische samenhang, nauwkeurig en kritisch te onderzoeken. Antropologie en 

(feministisch) wetenschapsonderzoek hebben ons laten inzien dat categorieën 

als deze niet universeel zijn, maar komen met haar eigen specifieke (en nooit 

politiek neutrale) geschiedenissen en sociale contexten. Tegelijkertijd heeft deze 

kritische opstelling echter, in het bijzonder voor antropologen, vaak een gebrek 

aan belangstelling voor de eigenlijke praktijken en zorgen van wetenschappers 

betekend; dat wat zich buiten de grandioze vertogen van de wetenschappelijke 

epistemologie afspeelt. Dit kan niet langer zo, als men ook serieus de 

milieuproblemen wil aanpakken waar de planeet nu zo mee worstelt. Het 

onderzoeken van de wetenschappelijke praktijk biedt dan een verbetering voor 

beide extremen (het afdanken van wetenschap als ‘Westers’ en onjuist enerzijds; 

en het fervent verdedigen van wetenschap tegen pogingen om de officiële 

epistemologie van Wetenschap in het licht van de eigenlijke praktijken en 
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geschiedenis van wetenschappen te heroverwegen anderzijds). Het laat toe te 

onderzoeken hoe onto-epistemologiën ontstaan en voortkomen uit de concrete 

wetenschappelijke praktijk. Er is dus meer te leren van wat wetenschappers doen 

dan alleen wetenschappelijke kennis.  

Het is in deze wetenschappelijke praktijken, zoals ik beargumenteer in de 

loop van het proefschrift, dat men mogelijk nieuwe samenhangen tussen natuur, 

politiek en wetenschap kan vinden. Daarom verkent dit proefschrift de 

onderzoekspraktijken van verschillende wetenschappers. Hiermee komen een 

aantal andere vragen bovendrijven die antropologen en andere sociale 

wetenschappers recentelijk bezig hielden: hoe rekening te houden met situaties 

en entiteiten die zich niet laten inpassen in een tweedeling tussen subjecten en 

objecten? Hoe de ideologische aannames te overkomen van antropocentrisme? 

Hoe om te gaan met de veelvormige en onsamenhangende heterogeniteit waar 

men tegenaan loopt?  

Al deze vragen in het veldwerk komen samen in één zorg, die door het hele 

proefschrift loopt: hoe samen te leven op deze planeet? Om een begin te maken 

met een antwoord op deze vraag, verzamel ik de verschillende artikelen die ik in 

de loop van mijn doctoraat heb geschreven en waaruit dit proefschrift bestaat. 

De onderwerpen van deze artikelen zijn erg verschillend, alsook de discussies 

waarin zij zich mengen; toch delen zij allen een interesse in regenwormen. 

Deze ongewervelde dieren, en de praktijken en gemeenschappen waarin zij 

leven, kunnen een interessante verandering bieden in de manier waarop we 

denken over samenzijn, zoals ik beargumenteer in dit proefschrift. Terwijl de 

aandacht voor de praktijk mij toestaat om de spanning tussen natuur en politiek 

altijd open te laten, door gevestigde ideeën van wat wetenschap is te betwisten 

met meer concrete benaderingen van hoe wetenschap wordt bedreven, staan de 

regenwormen mij toe om niet het belang van de inhoud van wetenschap te 

vergeten. Dit is in feite nog een ander, cruciaal aspect van de herdefiniëring van 

politiek en natuur die ik in dit proefschrift tracht te bereiken. Indien een 

kritische heroverweging van dat wat bekend is over wetenschap onmisbaar is in 

mijn streven, dan is ook de aandacht voor de materiaal-semiotische 

ontmoetingen waarop wetenschappers hun feiten baseren essentieel. Het is in 

deze ontmoetingen, waarin de wetenschappers net zo belangrijk zijn als de 

regenwormen, dat wetenschappelijke feitelijkheden worden gemaakt en, van 

belang voor mijn betoog, dat alternatieven naar voren worden gebracht voor de 

politiek van natuur.  

Het aandachtig volgen van regenwormen geeft niet alleen vorm aan de 

modderige en rommelige materialiteiten van wetenschap in actie, maar opent 

ook vormen van samenleven in deze praktijken. Om precies te zijn, de wormen 

en hun – altijd gemedieerde, nooit geïsoleerde – werelden, waar wetenschappers 

en apparaten ook deel van uitmaken, brengen een ander begrip van samenzijn 

naar de kern van dit onderzoek: een samenzijn dat wordt ontlokt door eten. Om 

de politiek van natuur te baseren in eten lijkt wellicht contra-intuïtief: er bestaan 

verschillende manieren van samenzijn, en als sommige daarvan meer leidend 

zijn dan andere in de Westerse tradities, dan is eten zeker niet één van hen. Maar 

het team waarmee ik samenwerkte tijdens mijn promotieonderzoek, het Eating 
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Body in Western Theory and Practice team, focust op eten as een 

gemarginaliseerd repertoire in het Westen en haar theorieën en praktijken. Door 

dit gezamenlijke werk is het belangrijk voor mijn project om in te zien dat in de 

ecologie eten een cruciale plaats in neemt, alsook in de ecologisch verwarde 

levens van regenwormen: daarom laat het werk van wetenschappers die 

geïnteresseerd zijn in regenwormen een aantal nieuwe mogelijkheden zien met 

betrekking tot het denken over samenzijn door eten.  

In dit proefschrift, luisterend naar de roep om de politiek van natuur te 

heroverwegen, verken ik de mogelijkheden, praktijken en theorieën die 

vormgegeven worden door, en vormgeven aan, een samenzijn gebaseerd op eten 

– hier breed opgevat als het ontbinden, verteren, opnemen, overbrengen en 

veranderen van energie en materie, als metabolisme maar ook het groeien van 

voedsel. In plaats van een reflectie op Westerse wetenschap is dit proefschrift 

gebaseerd op gesitueerde casussen met hun specifieke vragen. Alhoewel de 

behandeling van experimentele praktijken noodzakelijk beperkt was, vormt dit 

proefschrift een platform waarin met samenzijn geëxperimenteerd kan worden. 

Om deze reden daagt de tekst een aantal conventies van zijn genre uit. De 

collage-structuur van een op artikelen gebaseerd proefschrift benadrukt mooi 

hoe niet-samenhangend (of niet-volledig-samenhangend) het samenzijn is dat 

mijn onderzoek biedt. Hoewel dit proefschrift, net als het wereldlijke samenzijn 

rondom eten wat het uitdraagt, niet een eindpunt vormt en ook geen 

alomvattende oplossing biedt voor de zorgen rondom de politiek van natuur, 

biedt het wel een herformulering van de vragen en praktijken waarin natuur, 

politiek en wetenschap samenkomen. Deze her-beschrijving, evenals de wormen 

in de bodem, belooft de discussies rondom de puzzel van de politiek van natuur 

te verstoren, hopelijk op een constructieve manier, daarmee de weg vrij makend 

voor meer alternatieven. 

 

*** 
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other PhD (and Master) students, friends and colleagues – in particular in the Health 
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and made it so much more fun and bearable for me; to the incredibly dedicated and 
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(an otherwise terrifying task) a surprisingly effortless and pleasant experience. 

Again, it was thanks to the team that I could meet ‘the family’, all those incredibly 

generous and inspired colleagues who shared a certain sensitivity and desire to push 
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Anna Tsing, in particular, made this possible, together with a number of inspiring con-
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me, and made this research possible: the Natural History Museum of London and the 
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502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

xxiii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 – Logo of the NIOO conference Towards and ecology intensive agriculture, Amsterdam. 
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Introduction 

 

 

 

How to feed 9 billion people without wrecking the planet? 

The world’s population will rise to 9 billion people over the 

next 35 years. That’s 9 billion mouths to feed! Conventional 

agricultural methods aren’t up to the challenge: we’re already 

seeing problems such as the degradation of soil fertility, the 

vulnerability of monocultures to pests and diseases and the de-

pletion of fertilizer stocks. But help may be at hand from na-

ture: natural (eco)systems offer sustainable solutions that 

could allow us to overcome all these problems. –NIOO, the 

Netherlands Institute of Ecology
1
 

 

These are the opening lines that introduced a conference organized on April 21st 

2015 by the Netherlands Institute of Ecology and titled Towards an ecology in-

tensive agriculture. Taking place in the center of Amsterdam, in the building of 

the Royal Netherlands Academy of Arts and Sciences – KNAW in Dutch, the 

conference gathered a number of experts, researchers, practitioners, policy 

makers, journalists, students, and members of the public. The matter the or-

ganizers were interested in – solutions to rising problems in global food pro-

duction – is central in public debates. This is particularly true in the Nether-

lands. In fact, despite the small size of the country (approximately 41,500 km2), 

“after the United States, the Netherlands is the biggest exporter of agricultural 

produce in the world”.2 This impressive agribusiness is grown and cradled in 

the unique mix of Dutch agricultural tradition and innovation, found in the 

complex of the global food industry and cutting edge scientific research that 

today characterizes the Netherlands. In addition to this central position in the 

world’s agricultural production, the country’s past and present are drenched in 

intense technoscientific and engineering interventions in the environment, like 

the massive waterworks that shape and manage its landscape. Agriculture, food 

production, and agroecological interventions become very relevant and crucial 

themes in this context. 

                                                           
 

1
 This and more information about the event can be found at https://nioo.knaw.nl/en/towards-

ecology-intensive-agriculture#quicktabs-qt_eco_agro=1 (last accessed 10-09-2015). 
2
 From http://www.government.nl/issues/agriculture-and-livestock/agriculture-and-horticulture 

(last accessed 15-09-2015). 

https://nioo.knaw.nl/en/towards-ecology-intensive-agriculture#quicktabs-qt_eco_agro=1
https://nioo.knaw.nl/en/towards-ecology-intensive-agriculture#quicktabs-qt_eco_agro=1
http://www.government.nl/issues/agriculture-and-livestock/agriculture-and-horticulture
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These issues also adumbrate different, broader concerns. Certainly a grow-

ing human population, quickly heading towards 9 billion, is chief among them, 

but also the pitfalls of industrial agriculture and the failures of global markets 

and distribution. Simultaneously, concerns with the unexpected implications of 

environmental relations cast their shadows on such a question. Still, in the 

words of the organizers, “help may be at hand from nature”. To profit from this 

help, the conference aimed at reaching diverse communities: participants were 

asked to wear tags with different colors that would identify them as scientists, 

journalists, policy makers or members of other groups. This occasion would 

then allow scientists to “share their knowledge of ecological principles in agri-

culture and how to apply them in today’s world in different agricultural sys-

tems”.3 In such a framing, the challenges of global hunger and food production 

and distribution can be solved with the help of nature, made available through 

the insight of scientists and the work of policy makers and politicians. 

Even though the event took place towards the end of my doctoral research, 

the formulation of the problem the organizers offered provides an appropriate 

place in which to situate my work and the collection of articles that compose 

this thesis. In so many words, the conference participants articulated politics, 

nature and science together in the same event. Questions about the interactions 

between these spheres of life have been vital in the social studies of science, and 

are also at the core of the reflections I present here. 

 

Separating nature from politics 

To better understand the intricate relations of politics, nature and science in 

this conference, as well as in my work, it is useful to consider how social studies 

of science have addressed this conundrum. A special relation between politics 

and nature has been traced already in the historical formation of what is con-

sidered to be modern science. Historians have connected the struggle to shape 

science – what is often described as the Scientific Revolution – with a decisive 

moment in European politics over the course of the XVI and XVII centuries. In 

particular, Steven Shapin and Simon Schaffer famously situated the inception of 

experimental sciences in Great Britain in the 1660s. To characterize this crucial 

historical moment, they studied the work of Robert Boyle, the natural philoso-

pher often considered the father of modern chemistry, and his controversy with 

Thomas Hobbes’ political philosophy in the context of the time. 

In the XVII century, in fact, both Hobbes and Boyle considered themselves 

natural philosophers. In that capacity, they had radically different views on how 

                                                           
 

3
 From https://nioo.knaw.nl/en/towards-ecology-intensive-agriculture#quicktabs-qt_eco_agro=1 

(last accessed 10-09-2015). 

https://nioo.knaw.nl/en/towards-ecology-intensive-agriculture#quicktabs-qt_eco_agro=1
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philosophy ought to develop. These differences became obvious in the contro-

versy that ensued in the second half of the 1600s around the legitimacy and 

meaning of Boyle’s air-pump experiment. This experiment was meant to bring 

concrete, experimental descriptions in the debate about the existence of vacu-

um, space without air, that according to Boyle, had been addressed as an exces-

sively metaphysical problem. At the same time, though, the air pump experi-

ments also raised the question of how to best establish a foundation for 

knowledge, authority and power, as an exemplar of natural experiments. 

Hobbes dismissed the experiment by pointing out that the pump leaked. But, 

more importantly, he refused Boyle’s intention to ground philosophy in sys-

tematic experimental practice. As we know, these criticisms were practically 

refuted by Boyle and the community of experimentalists he was part of: Boyle’s 

work contributed to firmly establishing the experimental scientific method, 

while Hobbes’ work in natural philosophy was forgotten. And yet, Hobbes’ no-

tion of the social contract is considered the foundation of most Western politi-

cal philosophy. Thus, as Shapin and Schaffer show in Leviathan and the air-

pump (1985), this controversy points to a tension between these foundational 

moments in Western thought and social practices and in the very origin of the 

historical division between politics and nature. 

Still, the fact that Boyle figures as the winner of the debate speaks to the sep-

aration from politics science has managed to achieve since then. Indeed, Shapin 

and Schaffer highlight Boyle’s role in establishing the Royal Society of London 

and its experimental method as the foundations of a scientific community that 

could authorize, legitimate, and consolidate the claims of the burgeoning sci-

ences. To do so, they focus on the air-pump, showing how – besides creating a 

vacuum – it provided “a means of generating legitimate philosophical 

knowledge and the integrity of the rules that were to regulate the moral life of 

the experimental community” (ibid.:20). This achievement was made possible 

by three different technological innovations: “a material technology embedded 

in the construction and operation of the air-pump; a literary technology by 

means of which the phenomena produced by the pump were made known to 

those who were not direct witnesses; and a social technology that incorporated 

the conventions experimental philosophers should use in dealing with each 

other and considering knowledge-claims” (ibid.:25 emphases in the original). 

Together, these devices enabled the pump to function as the heart of the ex-

periment and validate scientific facts about nature. In the particular case of the 

air-pump, the central fact was what came to be known as Boyle’s law – the in-

versely proportional relation between a gas’ volume and its pressure. Im-

portantly, though, the air-pump also came to be a heuristic model of how scien-

tific facts are to be established. As Donna Haraway phrases it, these three tech-

nologies allowed the air-pump (through the experiment and the scientific 
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community) to achieve “the stunning power to establish matters of fact inde-

pendent of the endless contentions of politics and religion” (1997:24). 

Science’s prodigious strength and ability to solve controversies about facts 

of nature was sanctioned by the separation of expert knowledge from opinion, 

and this in turn depended on the conviction “that nature could set up some 

right reason, and that [the experimentalists’] private community of interpreters 

then spoke with the authority of that reason” (Shapin and Schaffer 1985:323 

emphasis in the original). Thus the scientific community gained, through ex-

perimental apparatuses, the ability to testify matters of fact. This ability is still 

today at the core of scientific epistemology: the scientific community engages 

nature through experiments and follows a specific method. This can grant the 

objectivity of the scientists who produce facts about the natural world that by-

pass the biases of politics and society. The separation of politics and nature – 

effectively and objectively mediated by science – figures as a foundational mo-

ment not only for experimental science, but also for modernity. It is this separa-

tion that Bruno Latour famously called “the Modern Constitution” (1993). 

 

Politics of nature 

But this constitution hits against some problems when dealing with ecologi-

cal questions. Latour focuses on how this happens in the beginning of his Poli-

tics of Nature (2004). There he shows how ecology – in particular political ecol-

ogy, with its explicit interest in thinking about both ecological and political 

questions together – is centered on the hybridity that constantly blurs the divi-

sion between nature and politics, or nature and culture. The conference I re-

ferred to is a case in point. The problems the organizers intend to face do not 

fall on one side of the divide or the other. Instead, both the problems raised and 

the solutions suggested complicate the image of a world split into nature and 

culture. The degradation of soils, the vulnerabilities of monocultures, and the 

depletion of phosphorous and other nutrients used in fertilizers – three of the 

problems explicitly mentioned at the conference – are certainly ecological prob-

lems. But they are also clearly political ones: they have to do with policies, regu-

lations, standards, markets, and industries. 

Problems of this type do not sit easily within the divide between the natural 

and the cultural; they are naturecultural problems, to use a term that has gained 

currency in science studies. The increasing frequency and intensity of the en-

counters with naturecultural concerns like the ones that were discussed in the 

course of the conference have engendered many calls to include nature and 

nonhumans in politics. But, as Latour reminded his readers, “it is not enough 

to talk about nature and politics; we also have to talk about science” (ibid.:231). 

What he christened the ‘politics of nature’, he held, is not merely about adding 

nature to politics, since the very distinction between the two is engrained in 

available ways of understanding the world and characterizing the difference 
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between nature and politics, and facts and values. To move beyond the simplis-

tic inclusion of nature into politics, Latour brought attention to the workings of 

science that the social studies of science – especially since the 1970s and 80s – 

started to unfold. The conference, if we use Latour’s language, was already 

dealing with ‘imbroglios’ that are not just about nature and politics, but also 

about scientists, publications, and the negotiations and alliances built in to 

matters of fact. 

Latour then repositions nature, politics and science. In doing so, he starts 

out from the procedural and strategic similarities between science and politics. 

The politics of nature he proposes is spelled in the democratic language of ‘due 

process’ and is, ultimately, a new reassembling of the world through the old 

political register of association. In his words, a ‘New Constitution’. This ten-

dency to stress the organizational side of scientific activity was already emerg-

ing in Latour’s pioneering Science in Action (1987). This becomes clear upon 

considering the criticism Olga Amsterdamska (1990) and Donna Haraway 

(1997) – among others – offer of Latour’s early work. While he suggested to pay 

attention to the mundane and heterogeneous encounters that take place in labs, 

Latour’s project and his style were in tension with the minute practices he re-

ferred, if only because he tended to favour the more eclatant episodes of the 

making of science. In this way, according to his critics, Latour moved away 

from his own interest in the details of the making of science, to focus on the 

strategies of network building. If Latour’s work is enlightening in its call to at-

tend to the making of science, “Perversly, however,” in Haraway’s words, “the 

structure of heroic action is only intensified in his project – both in the narrative 

of science and in the discourse of the science studies scholar” (1997:34). 

This heroism of action that Haraway helps us trace in Latour’s early work al-

so informs his more recent proposals. Even if the language moved away from 

the fights of heroic figures to the negotiations of due process, the political rep-

ertoire remains essentially the same. It is a similar form of heroism that Latour 

mobilizes in the ‘New Constitution’ he drafts to replace the ‘Modern Constitu-

tion’. This is the heroism of politics as association, diplomacy, networking, and 

strategic alliances. His politics of nature, in fact, aims at the “progressive com-

position of a good common world” (2004: 233). To achieve this, agreement and 

pacification are necessary. In this political arrangement, then, the heroic work 

of building alliances and enrolling new powerful actors in one’s network is the 

privileged way to achieve this common good. It is the strength of consensus 

that allows a network to prevail. So, with Haraway, still “Trials of strength de-

cide whether a representation holds or not. Period.” (1997:34). How can we 

imagine a different way to recalibrate politics, nature and science? One that 

does not simply suggests a cabinet reshuffle? 
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Modest witnesses 

Here I hold that feminist science studies offer an important alternative. To 

understand it, it is necessary to go back to the work of Shapin and Schaffer and 

the modern separation between nature and politics they traced to the 1660s. 

Crucially, that separation depended on the act of witnessing. Indeed, facts of 

nature were impossible to establish without reliable witnesses. The experiment 

could work and be replicated only through the creation of a community of such 

witnesses, and of those who could engage with them. But, as David Noble 

(1992), Elizabeth Potter (2001) and Haraway herself (1997) show, to be a relia-

ble witness, being there and watching the experiment wasn’t enough: the relia-

bility of the witness was (and still is) a social question, embedded in issues of 

class, gender, race and culture. In the course of their work, Shapin and Schaffer 

point out how the subject of Boyle’s experimental science was characterized as a 

modest man: “A man whose narratives could be credited as mirrors of reality 

was a modest man: his reports ought to make that modesty visible” (1985:65).  

Haraway famously takes up this characterization, describing how:  

 

In order for the modesty, referred to in the epigraph above, to be visible, 

the man – the witness whose accounts mirror reality – must be invisible, 

that is, an inhabitant of the potent "unmarked category," which is con-

structed by the extraordinary conventions of self-invisibility. In Sharon 

Traweek's wonderfully suggestive terms, such a man must inhabit the 

space perceived by its inhabitants to be the "culture of no culture" (1988). 

(1997:23) 

 

It is this delocalization and concealing of the contingent nature of the wit-

ness’ authority that is the constitutive gesture of scientific objectivity. Indeed, 

this side of the story of modern science is also about the formation of specific 

kinds of objects and specific kinds of subjects. While the behaviors of objects 

are dominated by laws of nature that take place in an absolute space and time 

and can be accessed, measured, and harnessed (but not changed), the agency of 

subjects needs to be cleared of its cultural biases and made unmarked and mod-

est. It is not by chance, then, that these supposedly unmarked objects and sub-

jects are the ones we are most familiar with in late industrial societies: the pow-

er of the sciences (and the articulation of nature and politics they rely on) made 

them the stock of our daily lives. 

Reflecting on the importance of the modest witness to science, Haraway 

goes on to show how the witnessing that made modern science possible also 

fathered specific versions of gender, race, class, and culture. In turn, she unrav-

els how this historically contingent formation of the subject of science also 

privileged the activity of the mind by creating the self-invisibility of the body. 

This heritage is problematic in many ways. Importantly, it shaped the catego-
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ries many live by today, in particular the modern liberal and rational agent that 

is still at the center of contemporary political imaginaries and knowledge land-

scapes. This figure maps awkwardly and often violently onto the lives of many 

and gives form to contemporary institutions and social realities. Also, im-

portantly, the particular subjectivity engendered by this narrative of Science in-

forms the workings of the sciences. As Haraway puts it “the stories of the Scien-

tific Revolution set up a narrative about ‘objectivity’ that continues to get in the 

way of a more adequate, self-critical technoscience committed to situated 

knowledges” (ibid.:33). How to rethink this ancestry is Haraway’s question in 

her Modest_Witness@Second_ Millennium.  

There she offers examples from other scholars – like Sandra Harding (1993), 

Susan Leigh Star (1990), Katie King (1994), and Deborah Heath (1998) – of the 

kinds of modest interventions that situated knowledges can offer. These allow 

ways of making a difference in the world, by trying to interfere with the kind of 

subjectivities and objectivities constructed in practices, scientific and otherwise. 

In particular, they make it possible to shape what Harding calls “successor sci-

ence” projects, that “aim to reconstruct the original goals of modern science” 

(1986:142). But making a difference, interfering with the world, asks for a dif-

ferent kind of engagement: “To do that one must be in the action, be finite and 

dirty, not transcendental and clean” (Haraway 1997:36). This, in turn, spawns 

different subjects also for scholars in the humanities and social sciences. In this 

way, Haraway is attempting to reconfigure science so that it is always bound up 

with politics in its claims to the truth of nature by rethinking the subjects in-

volved in it and focusing on the kind of modest witnessing that is at stake – also 

in social scientific practices. This recasting of subjectivities in naturecultural 

worlds is a radical intervention of feminist science studies, and mothers much 

fascinating work. 

 

Rethinking the public of science 

Here, though, I want to use the thrust of this project to unhinge the contem-

porary articulation of politics, nature and science in a different direction. The 

way Haraway reshaped the centrality of the witness in the formation of modern 

science is at the heart of the move I am suggesting. Importantly, as the modest 

witness emerged as the subject of experimental science, a specific version of the 

public and of public space was also shaped.4 As Shapin and Schaffer put it: 

                                                           
 

4
 And a specific – gentlemanly, maybe – version of trust, as Chunglin Kwa reminds me. Indeed, 

Shapin and Schaffer pay close attention to the question of trust in the experimental community, 
and Shapin further explores this centrality of trust and its contemporary erosion in his The scien-
tific life (2009). It would be interesting, although beyond the scope of this text, to think about the 
relationship between the questions opened up here and trust. 
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Witnessing was regarded as effective if two general conditions could be sat-

isfied: first, the witnessing experience had to be made accessible; second, 

witnesses had to be reliable and their testimony had to be creditable. The 

first condition worked to open up experimental space, while the second 

acted to restrict entry. What in fact resulted was, so to speak, a public space 

with restricted access. (1985:336) 

 

In fact, this point was also crucial in the way Shapin and Schaffer unfolded 

the controversy between Boyle and Hobbes. The latter’s main problem with 

Boyle rested precisely in the political aspect of this public space with restricted 

access. The philosopher was concerned with public peace, and the only way to 

overcome the “Warre, where every man is Enemy to every man” (Hobbes [1651] 

1972:186) that he thought characterized what he called the ‘state of nature’, was 

through the strength of a sovereign, the Leviathan of his title. The project of the 

experimentalists, explicitly aiming at creating a space for knowledge withdrawn 

from religion and politics, was at odds with this idea and threatened the public 

peace with the exclusions it rested on and the divisions it opened up. While 

Hobbes’ solution to the problem of public peace set the machinery of modern 

political philosophy in motion, with its anxieties for sovereignty and competi-

tion, the experimentalists’ practices effectively created a separated public space 

dedicated to the extraction of knowledge and witnessing of facts of nature. 

This public space with restricted access is what feminist interventions in 

subjectivities open up. The focus on the modest witness challenges this public 

space by calling other publics and other subjects in, breaking the restrictions 

and questioning who counts as subject. Such rethinking of the subjects of 

knowledge is of paramount importance in the attempt to imagine knowing 

practices on different, less exclusive grounds. Indeed, pointing at the situated-

ness of every form of knowledge grants subjectivity to those who were denied it 

along the lines of gender, race, culture, and class, thus engendering new pub-

lics for science. Yet, this strategy still pragmatically relies on the division be-

tween subjects and objects characteristic of the public space with restricted ac-

cess Boyle and the other experimentalists engineered. And it relies on a similar 

articulation of nature and politics. 

Even when the subject is exploded beyond the ‘modest men’ of the Royal So-

ciety, the public it engenders is constitutively based on the exclusion of objects. 

Expanding who can count as a subject still maintains objects as a mere opposite 

of the empowered subjects. Furthermore, this line between subjects and objects 

has often been traced according to the division between those who count as 

humans and those who are deemed not human. Indeed, a striking characteristic 

of the public of science is its human exceptionalism. This depends on the spe-
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cial kind of subject position accorded to humans and the particular objectivity 

this conjures for anything non-human. According to this logic, 

 

the object both guarantees and refreshes the power of the knower, but any 

status as agent in the productions of knowledge must be denied the object. 

It – the world – must, in short, be objectified as thing, not agent; it must be 

matter for the self-formation of the only social being in the productions of 

knowledge, the human knower. (Haraway 1989:13) 

 

This particular articulation of subjects and objects, and the exclusionary 

public it entails, depends on the privileging of knowing as the single most im-

portant aspect of scientific practice. Here, the human stands out for its suppos-

edly exceptional relation to knowing. Yet, knowing is not the only thing that 

makes science: a number of other doings and practices must happen for re-

search to work. In fact, knowing cannot be disentangled from these other do-

ings that allow it. Objects and nonhumans have crucial roles in these practices: 

without the materials of the air pump, without air, without the birds dying in 

the experiment, just as without those who built the pump, there would be no 

vacuum to witness. Clearly the role of objects differs from that of the witnesses. 

But the differences do not make objects less important; if anything, they make 

them more central, since it is their presence and actions that ground scientific 

knowing. 

In this sense, the way we constitute the difference between subjects and ob-

jects is rooted in a (Kantian) theory of knowledge, and a privileging of the 

knowing subject that does not take into account the practical doings that con-

stitute science in the making. But these other practices can help in doing away 

with the hierarchy between subjects and objects: they both take part in the en-

acting of scientific facts and are simultaneously constituted by it. Or, even bet-

ter, it is not subjects and objects that take part in scientific practices, but air, 

metals, soils, tweezers, microbes and all sorts of entities that do not fit this dis-

tinction. What happens then to the public of science once this division, and the 

hierarchy of practices that entrenches it, is leveled? Here, the public is recast as 

a collective whose participants cannot be defined in terms of the distinction 

between subjects and objects. 

 

Living together 

Categories like assemblages, actor-networks, collectives, and commons 

have been at times mobilized and forged in trying to imagine such a ‘public-
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beyond-subjects’.5 In fact, the generalized symmetry early actor network theo-

rists proposed is instrumental to this effort, maybe even more clearly than the 

rhyzomatic roots of Deleuzian assemblages. In studying the attempts of scien-

tists to establish scallops cultivations in St. Brieuc bay, Michel Callon (1986) 

famously proposed to do away with the hierarchy that would grant agency ex-

clusively to human subjects. In what he then called a ‘sociology of translation’ 

those who were commonly considered objects, like devices, technologies and 

scallops, also had a central role in shaping social action. 

In talking about some of the limits of Lator’s work, I already discussed how 

the developments of this intuition and their tendency to privilege some associa-

tions over other ways of coming together smuggled a certain renewed version of 

exceptional action into science studies and ended up prioritizing network build-

ing instead of knowing. Still, these developments also began from the desire to 

rethink action away from the narrow schemes to which Western thought con-

fined it. Those schemes prioritize heroic registers of action, knowledge among 

them, that only suit human subjects of a certain kind, that is to say heroes. Such 

registers are powerful and it is difficult to extricate ourselves from them.6 

But the unraveling of the foundational separation of science, nature and pol-

itics Shapin and Schaffer offer can help in this effort. Their reframing of this 

separation in terms of its contingent character, and the role science plays in its 

formation, creates an opening in which to piece together these spheres in alter-

native ways. Haraway, once again, starts to create this opening at the end of her 

chapter on the modest witness “with the hope that the technologies for estab-

lishing what may count as the case about the world may be rebuilt to bring the 

technical and the political back into realignment so that questions about possi-

ble livable worlds lie visibly at the heart of our best science” (1997:39). In these 

lines she effectively shifts the accent from the challenge of subjectivity that is 

entailed in the modesty of the witness, to the content of science. It is the con-

tent of science that emerges with the generative aspect of witnessing, the one 

which engenders worlds that are made up not only of subjects and objects, but 

also of all kinds of entities that do not fit this distinction. This aspect of wit-

nessing realigns politics and nature in (scientific) practices that are constitu-

tively not based on the division between subject and object, but precisely on 

their complex togetherness. In fact the question is no longer about who counts 

as a witness, but what could be possible livable worlds. Such alternative livable 

                                                           
 

5
 As Claudia Castañeda reminds me, it is important to point out that public, here, is to be inten-

ded as something closer to the Latin res publica, or as a public space, or a public good, rather 
than as a sort of audience. In this way, the possibility of this public-beyond-subjects (and beyond-
objects) to not rely on this division of the world becomes more evident. 
6
 But not impossible, as imaginative fiction writer and feminist theorist Ursula LeGuin magistral-

ly suggests in her Carrier bag theory of fiction (1988). 
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worlds are the different ‘publics-beyond-subjects’ science brings or might help 

bringing into being, intended as collectives, as conjunctures of subjects, ob-

jects, and all kinds of hybrids removed from these two categories as they 

emerge in practices. This generative side of science, and its search for alterna-

tives and rearticulations of collectives, Haraway suggests, needs to be at the 

core of scientific activity. But also of the work of science studies scholars. 

Haraway began to address this question more directly with the publication – 

along the lines of A Cyborg Manifesto (1991) – of her Companion Species Mani-

festo (2004). Starting to consider relations with dogs and the kind of worlds 

human-dog encounters make possible, she shows how companions “are not 

here just to think with. They are here to live with” (ibid.:298). This seemingly 

banal insight, which later developed into When Species Meet (2008), was taking 

place at the same time as environmental questions and naturecultural concerns 

were increasingly finding their ways into the social sciences and humanities, as 

well as public discourse. It seems more than a coincidence, then, that such a 

shift in feminist science studies was echoed in many calls to rethink politics in 

light of the quakes and recalibrations of nature and politics. 

In fact, I hold that scientific witnessing and the worlds it shapes are, in a 

way, also at the core of a growing multispecies sensitivity and the many avenues 

it opened for research. This sensitivity to other-than-humans and their entan-

gled lives and ecologies allows for a renewed attention to the manifold and 

makeshift relatings between, across and within those who are generally con-

structed as subjects or objects. In this sense the so-called “multispecies turn” in 

anthropology (Kirskey & Helmreich 2010) offers a messier relational ground 

out of which collectives grow, and worlds are articulated. Instead of thinking 

about the witness and its subjectivity, then, considering the kinds of publics-

beyond-subjects, of collectives, of withness that different articulations of poli-

tics, nature and science can breed asks a different question. A question about 

how to live together. This is the question that animates this thesis. 

 

In the details 

The articles I collect in this thesis, then, collectively explore what together-

ness can be. But, how to explore ways of living together? I hold dear the insight 

of science studies to carefully attend to the practices of the sciences. But what 

kinds of togetherness can we find that are not simply reiterations of the catego-

ries and logics of Western political philosophy? This is, partially, what Latour 

fell for: embracing associations – and their implicit politics – led him to make 

space, once more, for a kind of heroic action. How to avoid this kind of hero-

ism? Latour offered help by springing the trap himself: following the type of 

action that is required in building strong networks and mobilizing powerful 

allies is not the best way forward. I hold that another possible way is to go back 

to where the less flattering side of the sciences (or the more flattering, if you 
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like getting dirty) takes place. Where scientists encounter their objects, where 

they deal with the agents that they bring into their work. It is not in the canoni-

cal political and strategic work of science that we can find inspiration, but in the 

messy encounters and dealings of and with all those entities that figure in their 

work. 

This will become clear if we go back to the conference I started out from. 

How was the question of how to live together dealt with there? If at first sight 

the framing offered by the organizers seemed to be oriented towards network 

building, a closer look would point to something quite different from a Latouri-

an ‘Parliament of Things’. In fact, the objects being discussed were much more 

interesting than pawns in the game that surfaced, and did not easily followed 

the same rules of the democratic politics of agreement. “The devil is in the de-

tail, and so is the deity” (2008:214), says Haraway. And so are the messy en-

counters where politics, nature and science – and their unruly participants – 

meet and are shaped together. During the conference, lots of such details began 

to surface. The speakers talked about soils, plants, bacteria, fungi, earthworms, 

ecosystems, gases, farms, nutrients, markets, farmers and scientists. Perhaps 

unsurprisingly, since the event was organized by the Netherlands Institute of 

Ecology – the majority of the details that were unfolded in the presentations had 

to do with ecology.  

This field of research explores environments and “the interactions between 

organisms and the transformations and flows of energy and matter” (Likens 

1992). Most of those present at the conference had an eye for the biogeochemi-

cal and metabolic entanglements of organisms and ecosystems that are charac-

teristic of ecology. It was this ecological approach that informed the event. Fol-

lowing the details of ecological research, and the relational, materialsemiotic 

intricacies that brought them all the way to that conference, I argue, is one of 

the possible ways to think about how to live together differently. It helps here 

that ecological research makes of the coexistence of differences a central ques-

tion in its theoretical and practical apparatus. The ecosystems and life forms 

ecology studies live together and spawn forms of life that are not those Western 

political theory is equipped to think about. Hence ecology harbors promising 

contributions to how we can think about togetherness, if we read its practices 

away from the tropes of Western politics that often are still mobilized to frame 

ecology.  

To understand the relevance of ecology in thinking about the question o liv-

ing together, it is useful to first take a brief detour to consider an important 

repertoire of togetherness that anthropologists have long contrasted to more 

traditional Western politics of relations. This is a repertoire with a long history, 

but that becomes more relevant to this text in the reframing anthropologist 

Marilyn Strathern spelled out at least since the 1980s. In the anthropological 

scholarship of the time, the once honored notion of kinship with its universal-
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izing promise had lost support precisely because of that hard and ‘objective’ 

character which made it so central in the first place. David Schneider had signed 

its demise exposing how kinship had been first and foremost a Western catego-

ry all along (1984). Strathern took her clue from that realization and showed, 

first in After Nature (1992) and more recently – and with less nostalgia – in Kin-

ship, Law and the Unexpected (2005), how the notion of kinship, Western natu-

ralist science, and Euro-American law and social life have been entangled by 

historically contingent and particularly British understandings of relations. 

Together with some of her contemporaries, Strathern thus opened the way 

to a renewed attention to kinship.7 This was a timely intervention, considering 

the increasingly glamorous impacts of molecular biology in the society of the 

80s and 90s, as epitomized in the spread of reproductive technologies. Evolu-

tionary and molecular biology, in fact, had gone through impressive develop-

ments at least since the 1950s, also in combination with the rapid transfor-

mations of molecular techniques and their neoliberal expansion aided by bio-

technologies. These developments made the understandings and versions of 

relationality embedded in these disciplines increasingly dominant. Indeed, 

throughout that period relations became increasingly topicalized through the 

language of genetics, with a particular stress on a simplistic cybernetic reading 

of coding (Kay 2000; Fox Keller 2000). Such readings are persistent and endure 

in contemporary discourse, shaping research practices in important ways. 

In this context, the work of Strathern was crucial not only in realizing the 

historical and regional contingency of Western notions of kinship, but also in 

bringing alternatives to the fore. Through some close and dense comparisons 

between her Euro-American and her Papua New Guinean ethnographic materi-

als Strathern offers ways of rethinking what relations can be.8 Some of these 

alternatives mobilized by a critique of kinship soon aligned with others, closer 

to the life sciences, which also stressed that an attention to the molecular intri-

cacies of lineage forming and reproduction called for more nuanced under-

standings of relationality (Margulis & Sagan 2000; Dupré & O’Malley 2009). 

And while the tensions between a unitary account of the world and one opened 

to a multiplicity of worlds remain, the discussions on the boundaries between 

social and life sciences have been challenging in important ways more tradi-

tional notions of relations. 

Despite its critical edge and its attention to the contingency of the relational-

ity of kinship, though, the understanding of togetherness that is often implied 

in this body of work often ends up standing in for all relationality. And it does 

                                                           
 

7
 An exemplar is Janet Carsten’s After Kinship (2004). 

8
 As she did in her masterpiece Partial Connections (2004). 
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so as the idea that ‘we are all kin’; this projects the image of a world in which 

the way things relate is chiefly through reproduction and the coded worlds of 

genetic connectivity even when these are spelled in the nonbiological vernacu-

lars of diverse kinships and connections. Despite the downsides of this image, 

this register of togetherness is every bit as important as the attention it receives 

suggests. This is particularly true in a time marked by unchecked proliferation 

for some and suppressed survival for others.9 

But here I want to try and flesh out a different repertoire of togetherness. 

The seeds of a different togetherness were, in fact, already sprouting through 

the attention to the workings of the life sciences. Developmental biology had 

challenged the dream of a monolithic, stable structure for relatedness crystal-

lized in a double helix all along. Ecology offers a ground for an altogether dif-

ferent kind of togetherness: in the version of ecology we are not so much all 

kin; rather we are all each other’s environment. 

 

The togetherness of eating 

Ecology’s version of the world in which we are all each other’s environment 

thus offers many ways to explore togetherness. A spatial understanding of this 

recalibration, for example, could spring from paying attention to niche con-

struction and the ecological, social and political questions it engenders. The 

articles collected in this thesis focus on a different aspect of ecology. This re-

lates well to the conference this introduction began from. Indeed, my focus on 

ecology stems from my interest in the metabolic kind of togetherness that is 

made through food webs, energy flows, and more broadly eating. This interest 

is not accidental. My thesis has been developed under the umbrella of a larger 

ERC-funded project called The eating body in Western theory and practice. This 

project was specifically designed to invert the tendency in Western theory to 

marginalize eating. Throughout history, this topic has been systematically emp-

tied of intellectual relevance. In fact, a still profoundly idealistic philosophy 

keeps relegating eating to the contingencies and occurrences of the ephemeral 

and (merely) physical. In contrast, the project I was part of experimented with 

attempts to think with eating. 

Led by Annemarie Mol, the team approached a number of questions related 

to eating in the West,10 both empirically exploring its embodiments in ethno-

graphic realities and furthering the theoretical possibilities opened up by the 

                                                           
 

9
 Leading Haraway to propose the radical slogan “Make kin, not babies” (2015). 

10
 Whatever that might mean, as Yates-Doerr and Mol remind us in thinking about the West as a 

style rather than a regional demarcation (2012). 
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broad and diverse set of practices that eating entails.11 In this context, my pro-

ject – some of the outcomes of which are assembled here – was engaged with 

exploring the togetherness specific to eating. This togetherness, as I tried to 

make clear in this introduction, holds the promise of pushing our reflection 

about the relations between politics, nature and science into messy intellectual 

and material worlds that require a renewed attention to the ecological dimen-

sions of living together on the planet. 

To explore the repertoire of eating, though, it was necessary not to lose sight 

of the details in which the togetherness of eating is enacted and performed in 

specific cases. Again, here is where the conference that frames the introduction 

becomes poignant. The details that had reached the rooms of the KNAW in the 

purified form of presentations came from dirty engagements with all sorts of 

nonhumans and humans: plants, soils, gases, scientists, permaculture aficio-

nados… Among them, during the conference, earthworms surfaced as particu-

larly crucial actors. In fact, the logo of the conference showed a plant whose 

roots are framed by two earthworms. This is because, as many of the speakers 

made clear, earthworms can be very useful tools in the ecological intensification 

of agriculture that the conference was trying to pursue. Accordingly, the articles 

I collected here have as their spine precisely this invertebrate and a number of 

practices unfolding with and around earthworms. As the figure of the inverte-

brate suggests, this spine is not a rigid one; rather, it is one provided by the 

flows, circulations, membranes, and impermeabilities that characterize my 

fieldsites as much as the bodies of earthworms. Indeed, many of the cases I 

built my articles around emerged from works that were discussed in the Am-

sterdam conference. Materialsemiotic circulations discontinuously bring to-

gether the chapters and the event I sketched in this introduction. Earthworms 

are not only just figurations: they also materialize in heterogeneous ways the 

kinds of togetherness I am after. After all, goes the slogan Haraway recently 

voiced in conversation with Strathern, “it matters what stories tell stories, it 

matters what thoughts think thoughts, it matters what worlds world worlds”.12 

That ways of living together with the planet through eating are to be unfolded 

with the help of earth-worms, so constitutively earthly beings, and so materially 

and semiotically held together by their eating of the Earth, then, should come as 

no surprise. Thus, following earthworms through some of the practices in 

                                                           
 

11
 For an early articulation of some of the ideas behind the project, in particular in relation to que-

stions of subjectivity, see Mol 2008. For other examples of the work of the team, see Mann et al. 
2011; Abrahamsson et al. 2015; and the website whatiseating.com (last accessed 16-10-2015). 
12

 See Haraway’s presentation in the 2014 conference Anthropocene: Arts of Living on a Damaged 
Planet, as published on http://opentranscripts.org/transcript/anthropocene-capitalocene-
chthulucene/ (last accessed 12-09-2015). 

http://opentranscripts.org/transcript/anthropocene-capitalocene-chthulucene/
http://opentranscripts.org/transcript/anthropocene-capitalocene-chthulucene/
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which they are grounded, I will articulate various ways in which eating can help 

us recast the notion – and the practices – of togetherness. 

 

The thesis 

This thesis is a collection of some of the articles I have been working on dur-

ing my doctoral studies. Each of the chapters emerged from different fieldwork 

sites and engaged in different debates. But all of them follow practices that take 

shape around and work with versions of earthworms. All except one attend to 

scientific research practices; chapter 4 is an ethnographic experiment centered 

on vermicomposting – the transformation of kitchen waste into compost – that 

I conducted together with my colleague Sebastian Abrahamsson. 

Chapter 1 follows the earthworm as it travels around the collections of the 

Natural History Museum in London and the activities of the Earthworm Society 

of Britain. By asking what an earthworm can be, this chapter illustrates the mul-

tiplicity of the earthworm and its embeddedness in practices. Trying to learn 

more about the worm, I move between the earthworm that emerges from the 

practices of the curator of the collection, out to the fields in the Surrey country-

side, where one of the members of the Earthworm Society of Britain teaches to a 

small group how to collect and identify worms. These two versions of worms 

are different and yet hold together and relate in a variety of ways; their coher-

ence is provisional and heterogeneous. In a further move, the collected earth-

worms are transformed into data and enter the circulation in scientific literature 

through specialist publications. As it addresses the earthworm’s multiplicity, 

the chapter also engages in a debate about the importance of studying scientific 

practices in anthropology. In fact, this chapter is based on an article published 

in a Special Section of Cambridge Anthropology (cf. Candea & Alcayna-Stevens 

2012) that focused on the anthropology of Western naturalism and is in deep 

conversation with the broader discussion about ethnographic engagements 

with science. Weaving the ethnographic material on what earthworms can be 

around the question of science, this chapter offers an entrance to the issues ex-

plored in the other chapters, and functions as a guide to the complexities that 

follow it. 

The ethnographic material for chapter 2 comes from fieldwork in the Ani-

mal Ecology Department of the Vrije Universiteit in Amsterdam. There, I fol-

lowed a researcher in one of her ecotoxicological experiments to understand the 

effect on earthworms of a compound produced by broccoli. The chapter con-

siders how association and assemblage – popular models for talking about rela-

tions in science studies – emerge from experimental practices. While these con-

cepts provide useful ways to think about the act of putting an experiment to-

gether, they do not exhaust the possibilities of relating earthworms and soils. In 

the work of the ecotoxicologist I follow in the chapter, the concept and practice 

of eating seem to better articulate the relationality she is interested in. Taking 
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this relational repertoire seriously pushes me to consider how eating asks for a 

different “politics of nature” grounded in the ephemeral togetherness of prac-

tices. The article that forms the basis of this chapter, and was published in a 

Special Issue in Science as Culture (cf. Beisel, Kelly & Tousignant 2013), was 

born in conversation with colleagues working on insects and their role in scien-

tific practices and knowledges. Hence the chapter also focuses on the specific 

materialities of the earthworm as a model for ecotoxicology. In this way, chap-

ter 2 introduces the relationality of eating as it emerges from the earthworms in 

this ecotoxicology experiment. 

In chapter 3, I attend to the research of the Soil Quality department in Wa-

geningen, which was an important presence at the conference discussed in this 

introduction. There, researchers study the impact of earthworms on green-

house gases emissions and stabilization in soils. Their work offers me an op-

portunity to consider how eating as a relational repertoire can help us see alter-

natives to the important but ubiquitous move towards a unified and closed sys-

tem. In its stead, the scientist I follow offers in her practices a much more nu-

anced and ongoing tinkering with her materials and concerns that, while still 

relying on systems, also keeps reminding us of their always incomplete and 

provisional character. Emerging partly from increasingly unavoidable conversa-

tions about the anthropocene and the figure of the planet, this chapter also ex-

plores the importance of practices as a site of ethnographic interest in trying to 

shift attention beyond the opposition of human and nonhuman. Here, the 

earthworm offers, similarly to what Donna Haraway recently suggested (2015), 

not posthumanism, but compost, as a more fertile ground for the renewed hu-

manities that she calls the humusities. This move articulates the togetherness 

of eating in terms of the openness that characterizes practices and leads the way 

to the explorations of the final chapter. 

Chapter 4 presents an ethnographic experiment on vermicomposting. Orig-

inally published with Sebastian Abrahamsson in a section of Environmental 

Humanities that challenged the coziness of human-animal relations (cf. Ginn, 

Beisel & Barua 2014), the chapter adopts the structure of a vermicomposting 

guide. In so doing, it offers a reflection on togetherness, but also on writing 

and on the anthropological engagement with earthworms. At the same time, 

this playful structure allows us to unearth some of the specificities and possibil-

ities opened up by earthworms and the togetherness they help us articulate. In 

this sense, this chapter rehearses some of the lessons on togetherness that in-

formed the rest of the thesis, while making a case for a messier understanding 

of politics, one that does not rest upon monolithic and coherent normativities, 

but rather on local and ephemeral practices. The chapter introduces the notion 

of compost politics, a riff on Isabelle Stengers’ cosmopolitics (2010), that 

points at the figure of composting as an interesting and generative repertoire 



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

18 
 

for a togetherness that is normatively fluid in following the transformations it 

entails. 

In the concluding chapter, I bring the different articles together again. But, 

learning my lesson from earthworms and their togetherness, I do not seamless-

ly merge the differences and idiosyncrasies between each article. Instead of 

providing an overall conclusion, in fact, this section offers four afterwords, one 

for each chapter, in which I consider the stylistic and conceptual specificities 

that characterize each article and its situated contributions. The relevant after-

word can be read at the end of each chapter, as a reflection on the conversations 

that informed the texts collected there. Academic work is a collective endeavor, 

although its genres and its institutions and practices carve out peculiar subjec-

tivities and individualities; this section of the thesis begins to explode this sub-

jectivity, distributing the thinking of the author in the manifold conversations 

the articles emerged with. These afterwords situate the question of how to live 

together in the various debates I engaged in throughout my doctoral work and 

that sharpened my responses. The four afterwords can also be read one after the 

other, as a conclusion of sorts, providing the funnel that brings their specifici-

ties and contingencies to bear on the overall question of togetherness I present-

ed in this introduction.  

The final section of this conclusive chapter reflects precisely on the way the 

writing of this thesis enacts a certain kind of togetherness. Going back to the 

lessons learned in each article, this section considers juxtaposing as a technique 

for a partial togetherness, which is not resolved in a common world, but opens 

up to a multiplicity of worlds. Rather than an afterword, this section considers 

afterworlds: the worlds the earthly togetherness of eating might open up and 

how they could change how to live together with earthworms, with the planet, 

nd with academic writing practices. 

 

*** 

  



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

19 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Worm charming, Earthworm Society of Britain in Compton, Surrey (UK). Photo by the 

author. 
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Chapter 1 

Charming Worms: Crawling Between Natures 
 

 

 

Abstract: Some anthropologists have argued that Euro-American culture is 

naturalist, anchored to the belief in a coherent, unitary universe in which natural 

laws operate. From a close ethnographic look, however, the allegedly naturalist 

sciences emerge as heterogeneous practices, engaging with complex and not 

quite coherent objects. Following one such object – an earthworm – allows me to 

show that the earthworm science that studies it has no univocal object, but ra-

ther one that is multiple. At the same time, scientists successfully engage in 

practices that seek to hold together the incoherent earthworm/s and the world/s 

in which it is/they are being practiced. It is in this way that coherence may still be 

achieved. Exploring the gaps between multiple ontologies and coordinating 

practices allows for the emergence of a sharper, practice-attentive understanding 

of science and its naturalist achievements. If it is true that a single, unitary Na-

ture is nowhere to be found, the analysis presented here shows how a transient, 

contingent, multiple, and – yet – still bound-together nature may result from 

careful coordination practices. 

 

Keywords: naturalism, multiplicity, practices, science studies, coherence, na-

ture. 
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Introduction: Counting Natures 

 

 

 

We staunchly believe that science must in the end be 

unified, because it tries to tell the truth about the world, 

and there is surely only one world. (What a strange state-

ment, as if we had tried counting worlds). (Hacking 

1992:57) 

 

With these ironic words on the unity of science, Ian Hacking opened up the 

space to ask an unusual question: how many worlds or, rather, natures are the-

re? While anthropologists have long been interested in the ways in which other 

cultures relate to nature and how they imagine it (Dove & Carpenter 2008), only 

recently has ethnographic curiosity begun questioning the ontological unity of 

nature in other cosmological systems. This effort, solidly grounded in ethno-

graphic methods, has proved to be particularly productive for anthropology as a 

whole, as the many publications on this theme demonstrate (cf. amongst 

others, Viveiros de Castro 1998; Kohn 2007; Pedersen, Empson & Humphrey 

2007; Jensen 2011). Here I suggest that an effort similar, if not parallel, to this 

should also be undertaken to consider ‘the West’ from within. These works re-

ferenced above have often employed the category of ‘the West’ as an oppositio-

nal counterpart to alternative ontologies, refraining from exploring it ethno-

graphically. The work of Philippe Descola (2006) is a symptomatic – though 

unconventional – example of this.1 Where other scholars carefully attend to 

their ethnographic material, offering a less static, less crystalline picture of 

what ontologies can be made to be, Descola fixes these shades in grandiose 

structures. For him, ‘Western culture’ is naturalist as it is informed by the belief 

in “the coexistence between a single unifying nature and a multiplicity of cul-

tures” (Descola 2009:153). Still, this characterization of ‘Western thought’ 

lightly skips over its intricacies. “I will not dwell on the definition of natural-

ism, so familiar to us is the state of the world that it qualifies,” writes Descola 

(ibid.:152), relinquishing the task of charting naturalism ethnographically. This 

begs for more work on what is assumed to be familiar. How, then, to study the 

                                                           
 

1
 An insightful characterization of the differences between Descola and Viveiros de Castro can be 

found in Latour (2009). While the debate he refers to could be read by someone as a matter of 
levels of analysis, I align with Viveiros de Castro in considering perspectivism – or the opening of 
the ontology of nature (-cultures) to multiplicity – not as a ‘type’. I hold, however, that it should 
also not be a ‘bomb,’ but a slow and careful sabotage, an engineer’s tinkering both with practices 
and theory. 
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familiarity of ‘the West’? How to investigate ‘Western naturalism’ empirically 

and ethnographically? 

Here, anthropology can learn from the Science and Technology Studies that 

did not just engage in ethnographies ‘at home’, but did so, more specifically, in 

the very labs where scientists are at work studying ‘nature’ (cf. for example, 

Latour and Woolgar 1979; Biagioli 1999).2 After studying life in the laboratory, 

STS scholars also moved outside the lab, to explore other sites where science is 

at work, opening up a variety of knowledge practices. They explored specific, 

situated moments, shifting from the analysis of what Science says, from its 

‘thoughts’, to how sciences are being done in practices (Latour 1987). In these 

practices they attended to the ‘doings’ of everyone and everything around, with-

out categorising a priori the possible ‘actors’. As they followed the networks 

that emerged from practices, the actors began to proliferate. Where homogene-

ity was expected, they found heterogeneity. Science, they suggested, is made out 

of heterogeneous entities. These are not simple but complex, not neat but a 

‘mess’ (Law 2002). Rather than pure, they are ‘hybrids’ and ‘imbroglios’ of all 

kinds of objects and subjects (Latour 1993). And since practices engage the 

world in different ways, their objects, even if they go by a single name, come in 

different versions (Mol 1999). The objects that sciences study, then, multiply. 

What these objects are – their ontology – is no longer given before the research 

starts, and neither does it simply depend upon the epistemological lens used to 

study them. Instead, it is shaped by how they are done, by how they emerge 

from practices. Mol (2002a/b) has shown how in an ordinary Dutch hospital 

bodies with atherosclerosis are done in different ways and thus emerge as mul-

tiple. Coordinating between them so as to treat ‘a patient’ is considerable work. 

But if the objects of science in labs and clinics multiply with the practices in 

which they are being done, then ‘nature’ also becomes more than one. Howev-

er, all the coordination that binds it together makes one wonder if, still, it is 

‘many’.3 

So we are taken back to our initial question. How many natures are there? In 

what follows I want to address this question. But this is no easy task: where and 

when to count natures? And what natures? Following the methodological les-

                                                           
 

2
 This exhortation should not come as a surprise: the exchange between STS and anthropology is 

lasting and well established, and has resulted in much fruitful work (cf. Fisher 2009; Helmreich 
2009; Jensen and Rödje 2009; Hayden 2003, just to name a few). This is particularly true for ANT, 
even if the way this shorthand travels between disciplines often requires a cautionary tale (cf. Gad 
and Jensen 2010). 
3
 In a way, this multiplication of reality echoes the ‘more than one, less than many’, ever-

expanding and partially connected world that Strathern’s comparisons propose (2004; cf. 
Holbraad & Axel Pedersen 2009), also bringing testimony to the intense traffic of ideas between 
STS and anthropology (cf. note 2). 
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sons of Science and Technology Studies, I start by considering a single, situat-

ed, object of scientific practices: earthworms.4 They had a significant role in the 

development of Western science, having figured in the studies of many key 

thinkers in biology (e.g. von Uexküll 2010). Darwin even dedicated the last thir-

ty years of his life to these creatures, and explored their importance for the soil 

ecosystem. Among other things, he argued that they “prepare the ground in an 

excellent manner for the growth of fibrous-rooted plants and for seedlings of 

all kinds” (1881:309). 

Following the lead of Darwin, a group of scientists recently founded the 

Earthworm Society of Britain (ESB), where I conducted the ethnographic re-

search for this article. This society is interested in the ecological impact of 

earthworms and “aims to promote and support scientific research so that 

earthworms and their environment can be better understood.” The members of 

the ESB organize a number of activities concerned with earthworms in the UK. 

The initiative came mainly from members of the Soil Biodiversity Group of the 

Entomology Department of the London Natural History Museum (NHM), and 

most of these activities revolve around the museum; ‘a true Temple of Nature’, 

as The Times called the museum on its inauguration in 1881. 

Following some of the practices that take place in and around this cathedral 

of ‘Western naturalism’, what an earthworm is becomes a fascinating question, 

as different earthworms appear to emerge from different research practices. 

Thus, the earthworm multiplies and nature multiplies along with it. But while 

this offers us a way to attend to the multiplicity of natures in ‘Western science’, 

it also makes it possible for us to consider the various ways in which nature is 

made to cohere. In the process, the unitary Nature of naturalism emerges nei-

ther as a given, nor as a ‘belief’ of ‘the West’, but rather as something that is 

achieved, and that is achieved in various ways at that. Simultaneously, the very 

notion of ‘the West’ is itself recast. ‘The West’ is not given, stable and self-

evident, but a temporary, situated and multiple achievement. Asking how many 

natures there are, then, becomes a question without an answer – a question that 

is, even so, highly productive, as it shifts the assumption that ‘we know’ natu-

ralism, to an exploration of what is being done in science related practices. This 

move is crucial in shaking up the ‘familiarity’ of the realities we live by, a key 

aspect of anthropology. Thus, in the unsettling of what ‘we know,’ ‘Western 

naturalism’ emerges not as familiar, but as an interesting object for ethno-

graphic fieldwork. Let us now return to the earthworm in the Natural History 

Museum. 

                                                           
 

4
 The grammatical tension between ‘a singular object’ and ‘earthworms’ is not accidental. Rather, 

it is crucial: reducing the tension between the multiplicity and the singularity of the worm, I sug-
gest in this paper, is exactly what naturalist Nature is about. 
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Worms in Jars 

Emma Sherlock is the President of the ESB and the Curator of the Lower In-

vertebrate section at the NHM. As the NHM website explains: 

 

Once the specimens have arrived at the Museum, they need to be prepared 

and labelled by curators, ready for identification. But the majority of a cura-

tor's time is spent maintaining and documenting the Museum's existing 

collections. Many of the specimens are fragile and need to be handled as lit-

tle as possible, whereas others are unstable and sensitive to changing light 

and moisture conditions. There is also the problem of attack from insects, 

mould and rodents. Curators work vigilantly to protect against all these 

symptoms and foes, while continually gathering new information about the 

specimens and making this information available to the world.
5
 

 

As a curator, Emma is concerned with the collection, preservation, identifi-

cation and conservation of natural specimens. When I meet her in her office she 

shows me some jars on her desk: 

 

Fortuitously I have on my desk some nice worms […] because I took them 

into a school the other day. […] This is the giant Australian earthworm, 

Megascolides australis […]. And these ones I’ve collected myself, so I’m 

particularly proud of them. These are from the Carpathian mountains. And 

I really love the way you can then just show the different features. You can 

show the way it can pull up the prostomium and see how the mouth opens 

and things… and you can see the setae really nicely. It’s a really good learn-

ing tool for the kids. 

 

These are the worms Emma works with. Her earthworms are of a particular 

kind: they are dead. Because of their physiology, dead earthworms usually last 

for a very short time; their bodies take less than a week to be completely de-

composed by microorganisms and moulds. Like all the specimens in natural 

history collections, they have a particular “kind of recalcitrance: they must be 

preserved against decay” (Star and Griesemer 1989:402). To achieve this preser-

vation, Emma’s worms need to be prepared in a specific way. At the moment of 

their collection, they are usually anesthetised in 30% alcohol before being 

straightened out and killed in 96% alcohol. Finally, their bodies, fixed in forma-

lin, are placed in 80% Industrial Methylated Spirits in the jars of the Annelids 

collections. 

                                                           
 

5
 From http://www.nhm.ac.uk/nature-online/collections-at-the-museum/our-

curators/index.html (last accessed 29-02-2012). 

http://www.nhm.ac.uk/nature-online/collections-at-the-museum/our-curators/index.html
http://www.nhm.ac.uk/nature-online/collections-at-the-museum/our-curators/index.html


502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

27 
 

However, avoiding that worms rapidly decay is not the only reason to pre-

serve them. As Emma tells me: “I’m responsible for looking after all the Anne-

lids collections and I’m also looking after the Sponge collections and basically 

all the free living worms. [...] So I’m doing quite a lot of label writing.” Her job 

consists of more than just preserving the specimens: she also identifies them 

and writes their labels. To do so, she relies on her taxonomical expertise. As a 

colleague of hers explained to me, “Emma has done a lot, in fact the majority, 

of the identification work for the project that I am involved in. [...] She is very 

modest, but her expertise in earthworm taxonomy is very good.” It was Emma 

who wrote the earthworm identification key for Britain and Ireland published 

by the Field Studies Council in the ‘Aids to Identification in Difficult Groups of 

Animals and Plants (AIDGAP)’ series (Sherlock 2011).  

Considering some of the bodily features of the earthworm allows her to 

identify the species. The first step, as the AIDGAP key points out, is to learn 

how to count the segments in which the worm’s body is divided: 

 

This is something you will have to do a lot. To get started the first segment 

to count is the first full ring. Do not count the prostomium. [...] Some 

segments can have confusing furrows through them, if unsure look for the 

setae ridges to count segments. [...] Look carefully when counting. (ibid.:3) 

 

Once this is learned, it is important to find out whether the head is tanylobic 

or epilobic, that is, whether the lines that characterize the mouth (prostomium) 

meet the second segment or not: “Often this will involve manipulating the 

worm to get it in a suitable position. Do not be too scared to hold the head 

down with forceps to get a good view” (ibid.:2). After this, other features need 

to be examined. For example, the positions of the male pores, the clitellum, the 

tubercular pubertatis (TP, marks “that are to be found on the lateral undersides 

of the clitellum”) and the setae all help in identifying the worm. To recognize 

these features, the worm needs to be very steady, so the identification key re-

quires “the worms to have been preserved [and] completely submerged in a pe-

tri dish in alcohol or water” (ibid.:1). 

The worms need to be prepared in alcohol for identification. Once they are 

in jars, Emma can work with earthworms: she can bring them to the lab, put 

them in a petri dish, observe them under the microscope and put them back 

into the collection. Their features are discernible under the microscope and re-

sist decay. The next question is how to store and how to keep them over long 

periods of time. This is not easy and the NHM has had to develop facilities for 

the purpose. The NHM is home to one of the largest natural history collections, 

and a majority of the over 29 million specimens is housed in the 22,000 square 

meters of the Darwin Centre in South Kensington. Rooms with lines of cup-

boards hold millions of jars at a constant temperature of 13° C to prevent the 
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specimens from decaying. This set up not only allows for their preservation, it 

also enables scientists to look at them again and again under the entomological 

microscope. 

Similar techniques and technologies also allow worms to travel around the 

world to reach the NHM. The specimens Emma identifies come from all over 

the world, and often include new species. “One of my major projects here are 

the unidentified collections. And you can see some gaps where I managed to 

put some in their place. But I still have to try to identify most of these. And there 

will be many new species in this cupboard alone,” Emma tells me while stand-

ing in front of a line of cupboards with shelves filled with piles of jars with few 

and incomplete labels. When a new species is found, the specimen from which 

the species description has been written becomes a type specimen. “Anything 

with a bit of red paint is a type specimen, so they are the first ones used in spe-

cies description. We are lucky enough to have, I think the biggest type collec-

tion in the world, here,” Emma explains. The types are the worms that will be 

used in all future reference work for that species. 

However, identification not only involves the specimen, but also relates it to 

its context. A specimen with no geographical and no chronological information 

is useless to research. Thus, Emma’s work does not stop at the morphological 

level. For every specimen, she needs to pin-point the provenance and the date it 

was collected. “This is where I need to go through archives. And actually I have 

a session booked all day on Wednesday, just to go through the Annelids ar-

chives. It is stuff like this that I need to try to find out, because over the years the 

paperwork is not always there, so... I’m just trying to track everything back.” All 

these aspects of an earthworm specimen are made explicit in the label that ac-

companies the jar in which the preserved body is kept. 

To summarise: the worms Emma works with in the museum are dead 

worms, their environments are written environments. They are worms stored in 

a jar like pickled vegetables, to preserve them from decay, marked with a label 

that tells where they come from. 

 

Worms on Maps 

Dr Daniel Carpenter is another member of the ESB and he works in the Soil 

Biodiversity Group of the NHM. When I was asking him about the society, he 

told me:  

 

We got a grant from an organization called OPAL [Open Air Laboratories], 

which is based here at the museum. They are trying to encourage members 

of the public to get involved in natural history. [...] So they gave us a grant 

to set up the earthworm society. It is something that we’ve been talking 

about for a couple of years, but this was just the impetus we needed to set 

up and get going, basically.  
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Their aim was “to try to encourage the public into helping us map earth-

worms in the UK.” Eventually, as the ESB website states, “one of the main pri-

orities of the ESB is to host a recording scheme for British earthworms.”6 

As the recording scheme progresses, the results are added to the map on the 

OPAL Soil and Earthworm survey webpage. An ‘earthworm distribution map’, 

to be precise. On the right-hand side of the map, tick-boxes allow the visitors of 

the website to select which of the 13 kinds of earthworms (12 species, one of 

which has two varieties) to show on the map. There is also a box for the un-

known specimens. As the different species are selected, dots of different col-

ours appear on the map. In just a few years, the survey has already collected 

twice as many records as those collected by professionals over almost a century. 

The earthworms recorded by the survey are not preserved and labelled. Instead, 

they are dots on a map. 

But how do these dots get there? To gather new data, Dr Carpenter and his 

ESB colleagues enrol members of the public. Only in this way may they hope to 

succeed in their effort to map earthworm distribution. The recording scheme is 

structured as a survey that will mobilize people, with a special focus on school 

children and amateur naturalists, who collect information and send it in. This is 

the OPAL Soil and Earthworm survey, organized in collaboration with Imperial 

College and ESB.  

To become dots, the earthworms in the recording scheme need to be made 

simple and accessible. To achieve this, the survey has been designed to be intui-

tive, and is structured as a step-by-step flow chart. “Everybody can take part in 

the soil and earthworm survey - all ages and abilities. It's simple, fun and you'll 

be contributing towards valuable research,” says the OPAL website.7 And it goes 

on: 

 

You may already have everything you require if your school or organisation 

received one of our survey packs. If not, print out a colour copy of the 

workbook and field guide below. You'll also need a few everyday items in-

cluding: 

. pH strips 

. sachet or small amount of mustard 

. sachet or small amount of vinegar 

. plastic ruler 

                                                           
 

6
 From http://www.earthwormsoc.org.uk/recording-scheme/information-and-downloads (last 

accessed 29-02-2012). 
7
 This and all following quotations are from http://www.opalexplorenature.org/soilsurvey (last 

accessed 29-02-2012). 

http://www.earthwormsoc.org.uk/recording-scheme/information-and-downloads
http://www.opalexplorenature.org/soilsurvey
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The survey should take you no more than 60 minutes to complete. Don't 

worry if you are unable to answer all the questions, your results are still val-

uable to us - even if you didn't find a single earthworm! 

 

The flow-chart guides the public, step by step, through the survey which is 

framed as a multiple-choice form which is part of the workbook. First, the sur-

vey asks to specify the exact location of the site where the worms are collected 

by postcode, Ordnance Survey grid reference, latitude and longitude, or town 

name. The worms can thus be automatically fed into an online map. Then, after 

asking for some characteristics of the site and its soil type, the workbook offers 

an ‘earthworm record sheet,’ a table that arranges the earthworms according to 

where they were found, their length, their colour (if the species is unknown) 

and their species. The diversity of the species is simplified. Of 26 British earth-

worms species, only 12 (one of which presents two varieties, which are included 

in the list separately) are included in the identification chart and on the survey 

results. Earlier research has suggested that these 12 are the most widespread. 

Each of these species is identified by a common name, rather than by their sci-

entific name (which is, however, included in the workbook). 

In this record sheet, the earthworms are not yet dots, but rather crosses en-

tered on a checklist following the guidelines of workbook and field guide. 

Thus, the survey affords amateurs to handle the worms. These worms, in their 

turn, emerge as numbers from 1 to 13: the 13 most common species of Britain. 

The worms are also crosses and numbers in other fields of the table: their 

length, their colour, the place in which they were found, and a number of fea-

tures of the earth from which they were collected. The workbook and the OPAL 

website call the sum of all these crosses ‘results’. Then, from the form on the 

workbook, the results are copied to an online form, to be immediately fed into a 

map of the United Kingdom and to become dots.  

But, what happens once the dots are on the map? With almost 9000 dots of 

different colours spread throughout the UK, the distribution map is not very 

accessible. It still does not provide any easy-to-use information on the distribu-

tion of the worms. To make it relevant to other scientists, Dr Carpenter and his 

colleagues need to transform the earthworms yet again. In a recent publication, 

Dan, Emma and a few of their colleagues used the existing earthworm records 

from the UK to produce a preliminary map of the worms’ distribution (Carpen-

ter et al. 2011). In the article, they state that “we know relatively little about 

earthworm distribution and to date no distribution maps have been produced 

for the British Isles at the species level” (ibid.:476). Even though they provide a 

tentative map which highlights some trends, they write “What is obvious from 

the map of earthworm records to date is the paucity of data. Currently records 

are at best patchy, with large areas of the British Isles having no records at all” 



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

31 
 

(ibid.:480). The interest of the scientific audience of Dr Carpenter is in data – 

the lack of it is at the heart of the efforts of the ESB. As Dan told me: 

 

The main thing we are interested in doing is recording earthworm distribu-

tion, getting people to sample earthworms and then send us their identifi-

cation so that we can produce maps. [...] Even now we don’t have a good 

idea of how all the species you find in the UK are distributed. We’ve got 

about 3,000 records, which is not very many. They don’t even cover the 

whole of the UK. The hope is that we can start filling the blanks in the map. 

 

Filling the blanks on the map is the main reason why the ESB was initiated. 

In their article, Dan, Emma and their colleagues write: 

 

In order to address the current under-recording of earthworms in the UK a 

recording scheme has been set up, administered by the Earthworm Society 

of Britain (ESB), with the data managed by the BRC [Biological Records 

Centre]. The data will be available on the ESB website as well as through 

the National Biodiversity Network website (http://www.nbn.org.uk/). It is 

hoped that by collating existing databases of earthworm records from mu-

seums and research collections and by training new earthworm recorders, 

our understanding of earthworm distribution in the UK will be significantly 

enhanced. (ibid.:484) 

 

In their article, the earthworms become distribution data. This is what the 

ESB, Imperial College and OPAL are gathering: the results of the survey, trans-

formed into data to contribute to a more extended and articulated database on 

earthworms in the UK. These data are very significant to scientists. As Dan, 

Emma and colleagues write: 

 

Distribution data provide a baseline from which to monitor changes in spe-

cies ranges. Climate change, land use change and habitat disturbance and 

fragmentation can all have significant impacts on the distribution of spe-

cies at different scales […] Distribution data also allow strategic decisions 

to be made on conservation focus and effort. As such, distribution data al-

low us to monitor responses to environmental change and to develop miti-

gation or remediation strategies. (ibid.:476) 

 

Here the earthworms are turned into baseline data for studies into a range of 

issues. They are proxies for understanding climate change, land use change, 

habitat disturbance and for the implementation of conservation, mitigation and 

remediation strategies. The earthworms are thus made relevant for the scien-

tific community, for the lay public and for funding agencies. 

To summarise, the earthworms recorded by the survey shift from being 

crosses in tick-boxes, to being dots on maps, to being data for scientific articles 
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about climate change or mitigation and remediation strategies. These trans-

formations allow the earthworms to move from one site to the other, become 

relevant in different ways and take on different material configurations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – The Anellids Curator’s lab, Natural History Museum, London (UK). Photo by the author.  
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Worms with Mustard 

One of the ways in which the ESB promotes “knowledge and appreciation of 

earthworms within the non-scientific community” is through the organization 

of ‘earthworm identification training courses’. On the leaflet advertising the 

courses, what earthworms are and what they do is highlighted in bold letters: 

 

Did YOU know that earthworms... 

… are keen gardeners? 

… leave castings in the soil rich in nutrients, improving your soil fertility 

and keeping your plants and vegetables healthy? 

… breathe through their skin?  

And that there are 26 species of them in the UK? That’s right, 26. (Not just 

the one brown earthworm you think you keep seeing!)
 8

 

 

As Dr Carpenter, in March 2011 in Compton, Surrey, explained to the at-

tendees of one such course, “earthworms are ‘ecosystem engineers’”. The ESB 

website explains this term:  

 

Much like human engineers, earthworms change the structure of their en-

vironments. Different types of earthworms can make both horizontal and 

vertical burrows, some of which can be very deep in soils. These burrows 

create pores through which oxygen and water can enter and carbon dioxide 

can leave the soil. Earthworm casts (their faeces) are also very important in 

soils and are responsible for some of the fine crumb structure of soils.
9
 

 

These ‘keen gardeners’ are a fundamental part of the soil ecosystem. In 

Dan’s presentation, they share the significance of Darwin’s earthworms: they 

also “have played a more important part in the history of the world than most 

persons would at first suppose” (Darwin 1881:305). The reason Darwin offered 

for his interest in earthworms was exactly their importance in the soil ecosys-

tem and in the changes that this produces on the world. He suggested that, just 

like evolution, the effect of worms shows how important it is “to sum the ef-

fects of a continually recurrent cause” (ibid.:6). But showing that smaller but 

continuous causes have large scale effects is not an easy task. Establishing a 

connection between fossils and living organisms, and between different gener-

ations of species over time requires a lot of work. Similarly, convincing a Victo-

rian reader that the underground action of worms transforms the landscape 

                                                           
 

8
 This engagement with the ‘non-scientific community’ asks questions about who counts as natu-

ralist, who is ‘us’ and who is ‘them’, similar to the one Walford asks (2012). Nevertheless, in this 

article, I will only engage with the scientists of the ESB, leaving this questions open. 
9
 Available at http://www.earthwormsoc.org.uk/earthworm-information/earthworm-

information-page-3 (last accessed 29-02-2012). 
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required a 326-page monograph detailed with all sorts of experiments and 

proofs and still met with a lot of criticism. 

The importance of their activity is also undermined by the fact that it is not 

easily visible. Earthworms live underground most of their life. This makes it 

difficult to see what they do – or even how many they are. A section of Darwin’s 

book, in fact, offers an estimate, based on the work of a German naturalist – 

Hensen, of “the number of worms which live within a given space” (ibid.:158). 

Counting worms underground requires, first of all, to separate them from the 

soil. Earthworms are not only part of the soil ecosystem, but they are also in the 

ground. At times (and for someone), they even are the ground, since they are 

not separated from it. For this reason estimating their numbers, is easier than 

counting them. The difficulty of separating out worms and their soil is still an 

important aspect of the study of earthworms today. This became clear during an 

identification training course. 

In a barn owned by the Surrey Wildlife Trust, where the course was taking 

place, Dan explained the basics of earthworm ecology and biology. After that, 

he took the trainees into the field, in the backyard garden of the barn. The train-

ing course, besides aiming to diffuse knowledge about earthworms, is also in-

tended to teach amateurs how to identify earthworms in order to expand the 

reach of the Soil and Earthworm survey. But before learning how to identify 

earthworms, it is critical to learn how to get them. 

For this reason, the first thing to learn in the field is how to collect the 

worms and how to separate them from the soil. To do that there are a number 

of techniques. The most effective and least invasive consist of attracting earth-

worms to the surface by means of vibrations or using water and other substanc-

es. These techniques, commonly used also to obtain worms to use as fish baits, 

are called ‘worm charming’, ‘fiddling’ or ‘grunting’. Dan taught the trainees 

these techniques: lying with his knees on the ground, he ‘strummed’ a garden 

fork which was plunged in the soil, moving it forward and backward. In a 

while, a dozen of earthworms emerged from the ground as if by spontaneous 

generation. “Others prefer to simply dig a hole, or to pour water with yellow 

mustard powder in it. The earthworms don’t like it and immediately emerge. I 

still think that using the fork in combination with digging the hole is the best 

technique to get an idea of the variety of worms in a specific area”, Dan said. 

In the OPAL survey fold-out guide digging a soil pit and hand sorting the 

worms from the soil in the pit is used for collecting worms in the more superfi-

cial layers. “To extract the deep burrowing earthworms, mix one of the mustard 

sachets provided into 750ml of water and pour into the pit (this is not toxic to 

the earthworms).” This will not only help collecting more worms, but is useful 

also to measure the water drainage properties of the soil. For the ESB training 

course, this is not needed and mustard is too laborious to simply collect worms. 
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In fact, there is no perfect method and neither is there a standard. In differ-

ent articles, different techniques are employed or criticized. For example, in 

describing a NHM expedition to collect earthworms from Nicaragua, Emma 

Sherlock and her colleagues write: “A mustard solution was applied to the 

ground in a number of cases; however this was found not to be overly success-

ful” (Sherlock et al. 2011:50). Also in another paper written with Dan they fol-

low another author’s use of mustard but find it not helpful due to the specifici-

ties of the soils they worked in (Sherlock & Carpenter 2009:433). 

How worms are caught depends on the specificities of the site, but also on 

the preferences of the collector, on the availability of mustard and water, on the 

efficacy the technique shows. The methods are not standard. Earthworms, 

then, are not standard either. They can be more or less sensible to vibrations or 

to mustard, as much as the soil can be more or less apt to the use of one tech-

nique or the other. The earthworms in the field are not only part of an ecosys-

tem which operates underground and in ways that are not clear to us, but they 

are also sensitive to mustard or to vibrations. They are diverse, and in most 

practices differ from the soil and yet they don’t merely inhabit it, but are part of 

it or make it altogether. Their difference from it requires specific techniques to 

be enacted, thus enacting a certain kind of visible earthworm. 

 

Many Worms, Many Natures 

In following the practices of the ESB, we saw that ‘what an earthworm is’ 

varies from one instance to another. The point is not one of disagreement be-

tween people; it is one of discordance between practices. The people involved in 

these practices would agree that we are talking about worms in all cases. Yet, 

different earthworms emerge from different practices: they are done differently. 

One earthworm is a dead, preserved worm, a worm that has been anaesthetized, 

killed in formalin and stored in a glass jar with methylated spirits. Another is a 

dot on a map, the results from the filling of forms that are made to move in dif-

ferent spaces, on which people have put crosses in tick-boxes, and that may 

then travel under the name of distribution data. Another one is a worm that is 

part of the soil biota and requires techniques to be separated from it. These 

worms do not exist in isolation, but emerge together with a number of other 

objects and in specific practices. While the first one could not be there without 

jars, formalin, methylated spirits and the NHM, the second needs the OPAL fold 

out guide, the survey map and the scientific article, and the third one needs 

mustard, garden forks and soils to be there. They are not there before the prac-

tices in which they are involved, but come into being in and through those prac-

tices. 

Without someone preserving it, the worm would not be a specimen in a mu-

seum. This is achieved through the work of Emma and many others. The worm 

also needs mapping to become a dot on a map, and it needs even more work to 
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be turned into data and mobilized – when talking of climate change, for exam-

ple. This is a remarkable achievement. Furthermore, to be made one with the 

ecosystem the worm needs to be separated from it first. Once again, this is 

something that is accomplished, not a fact of nature. 

Let me expand this point, since it is a crucial one. If we do not rely on prede-

termined notions, like what an earthworm is, but focus instead on what hap-

pens, on what is done, different assemblages of entities and relations emerge as 

different enactments of worms. This focus on practices multiplies and fluidifies 

ontology. Simultaneously, it materializes semiotics. Thus, there is no longer a 

clear-cut distinction between representations and their objects and vice versa, 

since they both engender specific practices that allow for different situations, 

outcomes, and entities to emerge. Ontology, then, is no longer a substantial 

essence of clearly delimited entities that is static and given. Instead, it is vari-

ously re-defined by the effects and outcomes of entities and their relational as-

semblages, as they come together in situated, multiple events. Ontologies are 

not about what things are, but what they do and how they do it. The different 

worms we encountered in the practices of the ESB are not different understand-

ings or different kinds of the same worm. They are different worms, enacted in 

different ways that afford them to do different things. They do not emerge (on-

ly) from the scientists’ words, but from their practices.10 

Since these worms are being done in practices, then the nature they are part 

of and stand for, is also being done in these practices. Considering different 

versions of earthworms, then, can help us in our task of counting natures in 

‘Western naturalism’. From what we have seen so far, it is evident that there 

must be more than one. In much the same way as the different worms, the na-

tures that come with the worms are not different understandings of nature, but 

different ways of doing nature. 

Let’s start with the dead worms again and consider which natures they en-

act. The nature that emerges from the practices of curators in natural history 

musea who handle preserved specimens is a preserved nature. It is a nature to 

be protected against rot, decay, extinction, disappearance, change. A nature set 

against time, against decay. It is a nature that requires preservation, in need of 

cataloguing, in order not to fade away without trace. As the colours of the wet 

                                                           
 

10
 This deserves more explication. This move from understandings of reality to practices of reality 

is a philosophical move, which informs Mol’s empirical philosophy (cf. 2002b), as I suggested in 
the introduction. It originated with the later Wittgenstein, more specifically with the shift that 
characterizes his Philosophical Investigations (2001). There, instead of considering language as a 
logico-mathematical system, he presented it as a practice. This resonates with Mol’s analysis of 
atherosclerosis (2002a) in which talking about walking becomes a relevant practice and not only 
a rhetorical discourse. It follows that language is not something distinct from practices, but it is 
also done in practices. 
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specimens will change and some other features will disappear, a number of 

preservation techniques are used, from photography, to taxidermy, to art, tissue 

cultures and DNA data banks. Nature is hard to preserve, but it allows it, if the 

right kind of effort is made. The nature we can find in a natural history collec-

tion is dead, but still going strong. Museums of natural history indeed display a 

historical nature, orderly showcased and made eternal by fixing and preserving 

it. 

The worms that are dots resulting from crosses and used as data, carry a dif-

ferent nature with them, a nature distributed in space and in need of mapping. 

However, it is not fixed: it changes and is therefore in need of constant map-

ping and monitoring. Still, a temporarily stable ordering can be achieved, and 

this is what the ESB tries to work on. For only if this nature is properly mapped, 

is it possible to manage it. Mapped and monitored, nature may yet become 

manageable. Or such is the hope invested in these modes of doing worms. 

The nature that emerges from the practice of sorting out the earthworms 

from the soil is different yet again. It is made of different entities joined togeth-

er. Earth and worms are different, but they are together, they are part of the 

same ecosystem. Separating them requires specific techniques and skills. This 

entanglement of worms and soil is not only hard to unpack, but it is also self-

regulating. Simultaneously, it is not undifferentiated, but requires the right 

kind of work to separate it out. The entities this nature includes are related. Ac-

cordingly, this nature is a whole, hard to separate out, and working as a system. 

This, then, is a systemic, ecological nature. In this complex system, every entity 

has its function and works together with all the others. 

Following the practices of the ESB, we have been able to count three differ-

ent genres of nature; three natures. These are done in the respective practices of 

preserving worms, placing them on maps, and charming them. None of them is 

given ‘out-there’. They come with practices. At the same time, the ESB itself 

suggests in its statements and in the way its website is organized that there is a 

Nature ‘out-there’. All the people involved in the society and its projects would 

agree that there is an earthworm ‘out-there’. This agreed-upon nature ‘out-

there’ is the naturalist Nature that Descola presumes we are all familiar with. 

Where does that come from? How can it be that we are all familiar with a singu-

lar Nature ‘out there’ while our practices concern themselves with diverse na-

tures? How are different natures made to cohere?  

 

Coordination Techniques 

Here we arrive at the heart of the argument. To make different versions of 

nature cohere, they need to be properly coordinated. The naturalist Nature is 

achieved through such coordination. ‘Western naturalists’ are not naturalist 

because they ‘believe’ in one, unified Nature, (pace Descola) but because they 

order natures into a plurality and effectively achieve one Nature by policing the 
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relations between such plural natures. ‘Euro-American’ scientists are ‘natural-

ist’ due to the facilities that allow them to move easily through differences. The 

‘strength’ of ‘Western naturalist science’, thus, lies not so much in its unitary 

Nature, but rather in its agility in foregrounding and back-grounding its coor-

dination practices.11 This agility has often been articulated along a number of 

axes and coordinates, like scales and domains, time and space.12 While these 

coordinates have been variously explored, here we are interested in the specific 

coordination techniques that emerge from the practices of the ESB. In this 

sense, the coexistence of multiple natures and various practices that make them 

cohere in more unitary ways is always specific and situated. The purification 

and hybridization that Latour (1993) insists upon in this context, are coordina-

tion techniques for sure – but there are many more. The activities involved in 

coordinating natures, are not first and foremost mental (as in cognitively sepa-

rating a nonhuman nature from a human culture), but they are about practical, 

makeshift arrangements. Coordination techniques are concrete practices that 

order and arrange natures together. How does this work in the case of the 

earthworms we have dug out earlier? Where do these earthworms meet and how 

are they kept together? 

The first site in which different earthworms come together is the museum. 

As Kevin Hetherington suggests: “What the museum tries to achieve is some 

form of homogeneous order. Such homogeneity may be organized through 

classificatory, aesthetic, narrative and auratic means” (1999:51). Connecting 

this ordering attitude to its display and representation is a traditional move in 

social sciences’ understandings of musea.13 Yet, what happens in the wet collec-

tions of the NHM is not so much about display as it is about storage and classi-

fication. In this sense, the worms preserved in jars are the enactment of a spe-

cific form of order, one that makes certain differences more relevant than oth-

ers. This is apparent in those jars that have a bit of red paint. These contain the 

‘type specimens’, those “used in species description,” as Emma told me. These 

worms are more important than others. They are used for all future reference 

work. Their characteristics are the object of the collection. They are the ones 

that originated the taxonomical classification. Shifting from a dead worm, to a 

                                                           
 

11
 Permit me to use ‘the West’ in inverted commas. In the conclusions, my reasons will become 

clear. 
12

 Here the work of Strathern is enlightening: “At least two orders of perspectives can be readily 
identified in the way Westerners take up positions on things. One is the observer’s facility to 
move between discrete and/or overlapping domains or systems, as one might move from an eco-
nomic to a political analysis of (say) ceremonial exchange. The other is the facility to alter the 
magnitude of phenomena, from dealing (say) with a single transaction to dealing with many, or 
transactions in a single society to transactions in many” (Strathern 2004:xiv). 
13

 For a classic overview of this field, see Macdonald and Fyfe (1996). 
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morphological description, to a scientific nomenclature, these worms create 

the taxonomical ground on which heterogeneous things can be suddenly more 

homogeneous. Using type specimens is a coordination technique. Through 

them a feature of a species, or a set of features, is made more relevant than oth-

ers, consolidated and allowed to move through a number of heterogeneous en-

tities. While they stabilize certain characteristics of a species, they allow the dif-

ferent worms we encountered to be kept the same. They make one similarity, 

the taxonomic group Annelida, more important and stable, and thus capable of 

referring to all the different worms.14  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Earthworm’s type specimen, Natural History Museum, London (UK). Photo by the aut-

hor. 

 

  

                                                           
 

14
 In this sense, this coordination technique resonates with the way I mobilized the category of 

earthworms in this article. This holds together the multiplicity of the worm, turning it into a plu-
rality: from heterogeneous things (dead worms, dots, dug worms) into homogeneous worms. In 
this regard, Candea reminded me of the old Linnaean taxa of worms (Vermes) in Gould’s Won-
derful life: “Worms are the classic garbage-pail group of taxonomy – the slop bucket for the dribs 
and drabs […] that don’t fit anywhere, but need to be shunted someplace when you are trying to 
landscape the estate into rigorous order. […] most animals are basically elongate and bilaterally 
symmetrical. So if a creature displays this form, and you don’t know what it is, call it a worm” 
(Gould 1989:142). 
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In this way, multiple versions of the worm are kept together, and natures 

done, in the museum. By turning the dead worm into a type specimen, the latter 

becomes capable of including and overriding the differences between the worm 

dug out of the soil, the image of the identification key, the description of the 

worms that the fold-out guide offers, the tick-box in the results table in the sur-

vey, or the dot on the map that refer to that box. Their materialities are differ-

ent: one is a dead worm in alcohol, another is a crawling earthworm, a third is a 

microscope photograph of a part of a worm body, a fourth is a print-out, glossy 

description, a fifth is a square on a table, and a sixth is a number of bits show-

ing up as a dot on a map. Yet they all are one of the 12 most common earth-

worm species in Britain in the Soil and Earthworm survey. They are specimens 

of a species. 

Another instance in which different worms come together is the scientific 

article. Classical STS literature has analysed these coordination techniques. Ar-

ticles rely on what Latour and Woolgar call ‘inscription devices’: “any item of 

apparatus or particular configuration of such items which can transform a ma-

terial substance into a figure or a diagram” (1979:51). From the heterogeneity of 

materials, the articles work on more homogenous figures, data, diagrams, 

maps and references to create a coherent assemblage of different things. In one 

of their articles, Dan Carpenter, Emma Sherlock and their colleagues (Carpen-

ter et al. 2011) allow different worms to come together. In their article they en-

act these worms in a linear and causal process. First, they foreground the spe-

cies and their locations, the same ones coordinated by type specimens, dead 

worms in museum collections and identification keys, as they make clear in 

their Methods section: “First, the British earthworm collection at the Natural 

History Museum, London, was surveyed and locality data from specimen labels 

was obtained” (ibid:476). From the dead worm, they then move to the one that 

is dug out: to collect information about the distribution of the worms, they 

formed the ESB to organize a training campaign mobilizing amateurs to gather 

more data on earthworm distribution by charming them: “It is hoped that by 

collating existing databases of earthworm records from museums and research 

collections and by training new earthworm recorders, our understanding of 

earthworm distribution in the UK will be significantly enhanced” (ibid:484). 

The training campaign, as made explicit in the quote above, will then produce 

the worm as a dot on a map, and as distribution data. The linearity of this pro-

cess allows a similar kind of coordination as the one afforded by the type spec-

imens. The article brings together different worms, but also different ways of 

making them coherent. Foregrounding this process affords the ESB to map the 

worms. Besides, by foregrounding the process of the mapping work, indica-

tions can be offered, or suggestions made to improve the mapping of earth-

worm distribution. The article, as a coordination technique, relies on and gen-
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erates other such practices and facilities. For example the linearity that affords 

species descriptions and type specimens from worms previously dug out. 

Often these practices are hidden and disappear from sight, allowing scien-

tists to merge many natures in one whole, grandiose Nature ‘out-there’. At the 

same time, this also admits space for the multiplicity that can be seen in prac-

tices, but only in so far as these differences are regulated and made to follow 

‘appropriate ground rules’ that are “put in place to regulate their relations and 

secure their independence” (Law 2004:162). This permits scientists to create 

ordered plurality – which is usually understood as a diversity of perspectives on 

one Nature – from multiplicity – which is the messier and simultaneous coex-

istence of (ontological) differences in practices.15 The ground rules that make 

this shift from multiplicity to plurality possible are not constant or universal. 

Rather, they change with changes in the notion of coherence and the transfor-

mations in techniques for offering ‘faithful representations.’ Different ontolo-

gies are thus organized and related as different representations of one unitary 

ontology. This shift is, I argue, the condition of possibility of a unified Nature. 

Coordination techniques make this possible. At this point it is clear that asking 

how many natures there are, can elicit no single answer. Not only have we 

found at least three different worms and natures, but also at least two ways of 

doing coherence between them; coordinating them differently. 

 

Conclusions: Naturalisms and Wests 

We began this article wondering how many natures there are, but, as soon as 

we started looking for an answer, natures began to multiply like a Lernaean Hy-

dra, and we lost count. Such a question, we discovered, has no answer. Hacking 

was right: counting natures is really an impossible task. But a relevant one, nev-

ertheless: it reminds us that having one, unitary Nature is an achievement and 

not a natural fact. Naturalism is not “the belief that nature does exist, that cer-

tain things owe their existence and development to a principle extraneous both 

to chance and to the effects of human will” (Descola 1996:88). In fact, if we 

consider practices, it could be described as the on-going accomplishment of a 

number of coordination techniques and ordering practices, of ground rules and 

negotiations that make sure that such a Nature is at hand. 

Yet, the aim of this article is not so much to applaud the achievement of one 

Nature, an achievement that often showed its downsides (at least as much as its 

positive sides are evident). More than offering a celebration of Nature, unhing-

ing the coherence of naturalism and considering coordination practices does 

something else. Unpacking coherences is an important task of anthropology 

                                                           
 

15
 This difference between plurality and multiplicity is made particularly clear in Law (2004). 
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and STS. From Strathern and Mol, we learned that juxtaposition and compari-

son are important tools to undo the ground rules that organize plural natures 

into coherent wholes. This kind of contrast is also the strategy I employ in this 

article. Putting a dead worm next to a dot one and a dug one makes some of 

their differences and similarities explicit. It shows, I argue, that what character-

izes the practices of ‘Western naturalist’ scientists is not so much a unitary Na-

ture as a given, but rather the ability to coordinate differences and create coher-

ence. It is their ability to move between different natures. The coordination 

practices that allow scientists to move from one site to another, or from one 

scale to another, and not lose their orientation make these movements easier. 

The tendency, common among those who do not busy themselves directly with 

scientists at work, to stress the static aspect of ‘Western naturalism’ and its dis-

position to order is then inverted. Once we consider practices ethnographically, 

we are reminded that the relevant features of ‘Western thought’ are not only the 

ones that produce static coherence, but also – if not primarily – the dynamic 

ones that allow to move through coherences, question them and rearrange 

them. Shifting our focus from the coherence of naturalist Nature, to the prac-

tices that make this coherence possible, that coordinate it, unsettles the reifica-

tion of an image of ‘the West’ as only classificatory, organizational, accumula-

tive. In this way ‘the West’ and, more specifically, ‘Western naturalist science’ 

are not familiar anymore. Instead they are surprising. They cannot be dismissed 

as common-sensical, and they are too prominent to be discarded so easily as 

Descola seems to do. 

There is more to it. Just as the Nature of naturalism that is not unitary before 

the practices, but only as an (always temporary) result of coordination practices, 

‘the West’ is also something achieved in practices. What ‘the West’ is, then, is 

recast as something always done in different practices in different ways. Differ-

ent coordination practices allow us to enact the ‘West’: it is not a given, but 

something achieved in practices, open to ethnographic study and (political) 

intervention. What studying ‘Western naturalist science’ or science in ‘the 

West’, means, then, is not obvious. As much as there is no unitary Nature be-

fore the practices, given ‘out-there’, there is no given ‘West’. This is all the more 

relevant in a field in which what we study travels easily through the lines cutting 

up ‘West and the Rest’. The ways in which ‘the West’ is done are changing and 

should not be treated as something stable and fix out there.16 

Anthropology, then, needs to engage with naturalist science ‘at home’. But, 

how to do so? In this paper, I suggest that anthropology can learn from the ex-

                                                           
 

16
 There is a large body of literature attempting to undo a simplistic notion of ‘the West’ that con-

siders exactly this. See, for two different examples, Gaonkar (2001) and Tsing (2005). 
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ample of Science and Technology Studies. Remembering that coherence is al-

ways something achieved (and that is achieved together, since no coherence 

would come without worms, scientists, lay people, glass jars, mustard, com-

puters, and software engineers) means also attending to the tensions of the 

practices. It means being aware that coherences are not given, that naturalism, 

not surprisingly, is not natural. It means keeping our interventions open to 

changes, attending to the frictions and thus avoiding an urge to ‘explain away’ 

natures. Engaging with science, in this sense, does not mean uncritically taking 

on scientific achievements as matters of fact as much as it does not simply 

mean discarding science as a ‘Western’ construct. Engaging with science is 

about attending to the practices of science and what they afford us, about dirty-

ing our hands with science. About keeping the multiplicity of natures in tension 

to ‘stay with the trouble’ (Haraway 2008, 2010). It is not about describing some-

thing that is already there, but about making interventions that can also shift 

what ‘the West’ is. In this sense, as Gad and Jensen put it, “the writing and the-

orizing of the STS researcher cannot be separated from intervening but is inte-

gral to it” (2010:67). Thus, engaging with science is about keeping science open 

to wonder and surprise, against the rigidity of dogmatism and eliminativism, 

and preventing its enrolment in the service of public order (cf. Stengers 2007). 

Attending to ‘Western naturalist science’ then, is not only interesting for the 

insights it can offer to anthropology, but also for the sciences, which can find in 

anthropology an ally in their struggle against eliminativist, reductionist ‘bad 

science’. 
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Fig. 5 – Earthworms in their jar being wheighted, Vrije Universiteit, Amsterdam (NL). Photo by 

the author   
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Chapter 2 

Soil and Worm: on Eating as Relating 
 

 

 

Abstract: Earthworms and soil combine in an ecotoxicological experiment in 

the Vrije Universiteit in Amsterdam. To determine the effects of a toxic com-

pound produced by GM broccoli, ecotoxicologists use the earthworm in a stand-

ardized test to understand the conditions of the soil. In the experiment a variety 

of elements are brought together and associated in a stable network.  But the 

worm and the soil do not only associate; rather the worm emerges entangled in 

different kinds of relations with the soil, both as bioindicator and as bioturbator. 

Eating provides a good tool to analyse these relations: keeping close to the tan-

gible materialities of the lab practices, eating highlights the complex, asymmet-

rical relationality of worm and soil. This pushes the understanding of associa-

tion that circulates in social theory, bringing back its original critical stance to-

wards given notions of liberal, autonomous agents with renewed empirical 

strength.  Thus eating not only frames worms that emerge from the practices of 

the practices of ecotoxicologists as bioindicators and as bioturbators, but it also 

offers a different language for what has been called the ‘politics of nature’, or 

how to bring nature into politics without accepting it as a given. In responding 

to the question on how to live with our planet, eating reminds us that we would 

do well to start from practices instead of agency in framing our ‘politics of na-

ture’. 

 

Keywords: relationality, networks, eating, politics of nature, association, multi-

plicity 
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Introduction 

 

 

 

Ecologists tell us that life on this planet is enmeshed in intricate food webs 

through which everything, living and nonliving alike, circulates. In ecology, 

eating emerges as crucial to the ways in which life-forms relate to each other 

and with their environment. However, the relations in food webs are unstable, 

balances may easily shift and their overall coherence is frail. Now that a vast 

proportion of the world’s natural resources is being used to feed a growing 

human population, our relations with our companion species and our envi-

ronment are emerging as a locus for public debate. Ecological catastrophe 

looms on the horizon.  

In this context, a pressing political question arises: How can we live with 

our planet? To address this, I argue, it is crucial to rethink relationships. Thus, 

this article addresses how ecology characterizes eating as a form of relating. 

What kind of relation does eating unfold? 

To get a handle on this question, I refer to a site where ecological 

knowledge is being used as well as crafted: an ecotoxicology experiment that 

took place in the Animal Ecology department of the Vrije Universiteit of Am-

sterdam between 2010-11. The experiment was devised to assess the effects on 

the soil ecosystem of a specific kind of genetically modified (GM) crops with an 

enhanced production of glucosinolates. Plants of the Brassicaceae family, like 

broccoli, synthesize glucosinolates for their protection. When they are dam-

aged, for example by an herbivore who chews on them, the compound is acti-

vated by an enzyme and becomes toxic.  

This defense mechanism is of direct commercial interest as a ‘natural’ pes-

ticide. More recently it has also attracted interest in oncology because epide-

miological studies suggest that glucosinolates reduce the risk of cancer 

(Verhoeven et al. 1996). Thus, industrial agriculture, biotechnological interven-

tions, global health and hunger hover in the background of the experiment. 

However, while the experiment evokes these specters, it is not directly con-

cerned with them, concentrating instead on the potentially risky, ecotoxic ef-

fects of increased glucosinolate production. Consequently, leaving colleagues 

at Wageningen University to explore the beneficial effects of the newly modified 

crops, the Amsterdam researchers explore their potentially harmful effects on 

the soil. To do this, they use earthworms. In their use in knowledge production, 

these critters resemble other invertebrates used as experimental organisms in 

science, including insects (Kohler 1994; Parikka 2010; Raffles 2011; Wylie 

2012).  

Developing a way of understanding their employment as indicators not only 

can help us grasping the way in which we can live with our planet, but will also 
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shed light on the involvement of insects in experimental practices. Still, as we 

shall see, the specific possibilities that worms allow for deserve our separate 

attention. These possibilities are orchestrated by guidelines published by the 

Organization for Economic Cooperation and Development (OECD) and the In-

ternational Organization for Standardization (ISO), which provide instructions 

for the use of earthworms in toxicity testing. As the researchers working on the 

ecotoxicology experiment do so, they attend to the relation between the soil and 

the earthworm.  

As I trace the practices of the scientists concerned, I ask how worm and soil 

relate in the experiment and how eating is relevant to these relations. The ques-

tion prompting my research concerns the modes of living together that these 

relations suggest. My argument is that the ways in which earthworms relate to 

the soil might teach us something about how to live together in a world in 

which relations are something else than associations. For too long we have 

been caught up in liberal notions of agency. Attending to eating as a mode of 

relating might help us to move beyond these notions. 

 

Analytical perspectives 

Humans, earthworms, soils 

From Darwin’s early studies of earthworms’ impact on the formation of the 

humus (1881), to Jane Bennett’s suggestion in Vibrant Matter (2010) that they 

index how matter acts, earthworms have been a key species for thinking about 

how humans and others might collectively inhabit the planet. Living buried in 

their environment, eating and moving through it simultaneously, earthworms 

allow us to open up notions of agency and relation. In the social sciences, sin-

gling out earthworms as worthy of attention resonates with a growing interest 

in what has been variously called the ‘animal’ (Wolfe 2003), ‘human/animal 

interface’(Birke 2009)1, ‘interspecies’ (Livingstone and Puar 2011)2 or ‘multi-

species’ (Kirksey and Helmreich 2010), ‘posthuman’ (the classic Haraway 1991; 

Wolfe 2009), ‘nonhuman’ (Callon 1986), ‘other than human’ (the seminal Hal-

lowell 1960) or ‘more than human’ (Whatmore 2002).  

While the genealogies of those terms diverge at least as much as they con-

verge,3 they share an interest in questioning vested accounts of where the 

boundaries are drawn between humans and nonhumans. This interest points to 

the impossibility of entities ‘in themselves’ and the centrality of the notion of 

                                                           
 

1
 See also the rest of the journal Humanimalia, especially its manifesto 

http://www.depauw.edu/humanimalia/humanimalifesto.html (last accessed 03-04-2012). 
2
 See also the other articles in the same Social Text special issue. 

3
 Tracing their differences is beyond the scope of this article. A good review of the field, although 

tending more to the geographical, is Braun 2008. 

http://www.depauw.edu/humanimalia/humanimalifesto.html
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relationality that underpins this paper. As Donna Haraway puts it: “If we appre-

ciate the foolishness of human exceptionalism, then we know that becoming is 

always becoming with – in a contact zone where the outcome, where who is in 

the world, is at stake” (2008:244). This with-ness, this being always already en-

tangled in relations, begs us to attend to what lies beyond a human singled out 

from her cosmopolitical ecologies, as Stengers would put it (2010). 

Science and Technology Studies played a crucial role in the development of 

this attention to relations and the subsequent sensitivity to nonhumans. In the 

1980s, a group of sociologists of science, championed by Bruno Latour and 

Michel Callon, began to question the disciplinary ‘cuts’ that had come to sepa-

rate hard and soft sciences.4 They argued that the objects that one might study 

do not fit those divisions, but rather form complex entanglements; they pro-

posed “to follow the imbroglios wherever they take us. To shuttle back and 

forth, we rely on the notion of translation, or network” (Latour 1993:3). The 

focus on networks and associations proved a successful analytic tool. By giving 

primacy to relations, objects emerged as a result of their associations. In 

Latour’s words: 

 

Even though most social scientists would prefer to call ‘social’ a homoge-

neous thing, it’s perfectly acceptable to designate by the same word a trail 

of associations between heterogeneous elements. Since in both cases the 

word retains the same origin – from the Latin root socius – it is possible to 

remain faithful to the original intuitions of the social sciences by redefining 

sociology not as the ‘science of the social’, but as the tracing of associa-

tions. In this meaning of the adjective, social does not designate a thing 

among other things, like a black sheep among other sheep, but a type of 

connection between things that are not themselves social (Latour 2005:5). 

 

Focusing on the associations between different things ‘that are not them-

selves social’ brought nonhumans to the fore, as it made apparent how relevant 

they are in unexpected places, from scallop fishing to primatology experiments, 

from pasteurized milk to medical labs. In the social studies of science and in 

other disciplines, this attentiveness to associations now tends to circulate under 

the (much discussed) shorthand of Actor-Network Theory. There are many fol-

lowers and there has been much criticism (for constructive discussions, see Law 

and Hassard 1999; Strathern 1996; Gad and Jensen 2010).5 Many understood 

                                                           
 

4
 This was, obviously, only one among many concerns that animated the social studies of science. 

For an overview, see Biagioli 1999. 
5
 Such criticisms had already been picked up within the STS tradition earlier on. Mol and Law 

(1994) offered alternatives to networks in their taxonomy of topologies of relations. In this sense, 
this article builds on their work, but it does so by grounding the transformative possibilities of 
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‘association’ far too literally, so that science was cast as just a matter of estab-

lishing the right kinds of associations and alliances (cf. Amsterdamska 1990; 

Elam 1999). 

Without resorting to such literal readings, the first part of this paper will 

show the analytical possibilities offered by the notion of associations in de-

scribing the ecotoxicology experiment. However, not all relations everywhere 

can productively be cast in terms of association. The term has its strengths, but 

it has limits as well. For example, it is not suitable for describing and analyzing 

all the relational practices that take shape in eating. 

It is no coincidence that eating is attracting increasing attention and even 

acquiring a central position in the social sciences.6 Eating helps us attend to the 

situatedness, the materiality and the multiplicity of relations (Stassart and 

Whatmore 2003; Mol 2008; Mann et al 2011; Landecker 2011; Strathern 2012). 

Hence, in this paper, eating will emerge as crucial to relations while, at the 

same time, reshaping what we may mean by relating. Attending to what eating 

is in those sites where ecology is done will shift our understanding – first of 

eating and then, also, of relating.  

This reconfiguration of eating and relating allows us to look anew at the 

ways of ‘living with’ that make up ‘nature.’ If we are to learn the lesson of mul-

tispecies ethnography and of non-, other than-, more than-, or post-human 

scholarship, we should not delude ourselves that we can talk about nonhumans 

‘in themselves’. What these fields of study have achieved is precisely a shift 

from the assumption that we know, for example, what a (non)human is, to an 

attention to what and how, this (non)human is being done – through some spe-

cific practice (Law and Mol 2008). This shift, I will argue, is crucial in rethink-

ing nature.  

This is a lesson to take home if we are to think about how to live with our 

planet. So far, the attempts to articulate answers to this question, what Latour 

has famously characterized as the ‘politics of nature,’ have neglected many of 

the relational complexities from which ‘natures’ emerge and forsaken the orig-

inal intuition of an altogether alternative version of agency. In fact, there have 

been many efforts to propose novel, more inclusive ways of bringing ‘nature’ 

into politics (cf. Latour 2004; Bennett 2010). Nevertheless these attempts often 

                                                                                                                                              
 

relations in the normative problematics of ecological responsibility, as one of the anonymous 
reviewers pointed out. 
6
 This is not to claim that eating escaped the attention of social scientists before this recent re-

newed interest. In fact, a vast body of literature concerned itself with food and eating, estab-
lishing itself both as a distinct discipline (food studies) and as subdisciplines in many fields (an-
thropology of food, geography of food, sociology of food). The difference lies in the way eating 
figures – within this more recent wave of interest – in the practices that shape theory and not only 
as an object of study. 
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employ a ‘democratic’ language and its metaphors, and end up relying on liber-

al notions of politics.7  

An evident case is when, speaking about the ‘agency’ of nonhumans, they 

deploy typical liberal, Western models of an ‘agent’ as a free, bounded subject, 

thus contradicting more sophisticated accounts of agency (Latour 1987). Many 

versions of politics still accept the modernist project of rationalizing politics, 

with its axiomatic assumption of rational, individual agents and liberal, auton-

omous subjects. Nevertheless a long tradition of academic scholarship has 

questioned this notion from many perspectives (cf. Nauta 1984, Toulmin 1990, 

Ferguson & Gupta 2002, Mouffe 2005, Tsing 2005, Mol 2008 – to name a few 

paradigmatic works).  

Here, attending to eating may help. For eating is both more symmetrical (at 

some point, all eaters will be eaten) and more asymmetrical (at any single mo-

ment, an organism either eats, or is being eaten) than liberal associations. Or 

what else is eating in practices? Pursuit of answers will provide us with another 

kind of politics and other ways of questioning human-environment relations.   
. 

Part I – The experiment as association 

Earthworm Reproduction Test 

The ecotoxicology experiment follows the “OECD guideline for the testing 

of chemicals # 222.” This guideline provides a set of instructions on how to 

correctly perform a toxicological test on earthworms, to quantify the effect of 

chemicals on the soil ecosystem. ‘Correctly,’ in this case, means in a standard-

ized and reproducible way. Such standardization, effected by organizations 

such as OECD or ISO (another source of similar guidelines) aims to ensure the 

production of commensurable data. The guideline describes the “principle of 

the test:” 

 

3.  Adult worms are exposed to a range of concentrations of the test sub-

stance either mixed into the soil or, in case of pesticides, applied into or on-

to the soil using procedures consistent with the use pattern of the sub-

stance. The method of application is specific to the purpose of the test. The 

range of test concentrations is selected to encompass those likely to cause 

both sub-lethal and lethal effects over a period of eight weeks. Mortality 

and growth effects on the adult worms are determined after 4 weeks of ex-

posure. The adults are then removed from the soil and effects on reproduc-

                                                           
 

7
 To understand my use of the term ‘politics’ in this article, it is important to keep in mind that 

this is a conversation with Latour’s Politics of Nature (2004) and Bennett’s Vibrant Matter (2009). 
Simultaneously, this understanding of politics can be traced in political theory, for example in 
Chantal Mouffe’s work (2005), in which the distinction between politics as ‘power’ and as ‘com-
mon good’ is made explicit, and ‘liberal politics’ are carefully analyzed.  
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tion assessed after a further 4 weeks by counting the number of offspring 

present in the soil. The reproductive output of the worms exposed to the 

test substance is compared to that of the control(s) in order to determine 

the (i) no observed effect concentration (NOEC) and/or (ii) ECx [effect con-

centration x] (e.g. EC10, EC50) by using a regression model to estimate the 

concentration that would cause a x % reduction in reproductive output. 

[…]. (OECD 2004:1) 

 

This definition of the test already brings together a number of different ob-

jects: the “adult worms” and their “offspring” are brought into contact with the 

soil, mixed with the “test substance” according to a variety of methodologies 

specific to different substances. The outcome of this relation is quantified as 

effect concentrations of various degrees “ECx.” Now take a closer look at the 

entities mobilized by the experiment. 

First, consider the earthworms. 

 

The room in which the Animal Ecology department environmental 

chambers are located looks like a boiler-room. Stark and functional, it 

hosts some sinks, a few carts to carry loads to the labs, some tables and, 

obviously, the chambers. Inside one of these, on neatly organized shelves, 

there are several polystyrene containers, marked with names and codes. 

One of them reads: E. andrei - adults. These are the earthworms used in 

the experiment. Elaine, the PhD student performing the experiment, ex-

plains to me: “Our worms are from the Eisenia andrei species; these are 

dung worms and we keep them in horse dung.” She lifts the dark plastic 

sheet covering the container. Inside it, a shapeless pile of horse dung quiv-

ers with earthworms. Elaine puts on a rubber glove and digs into the dung, 

revealing a teeming bundle of worms. “We have had a lab culture since 

2003, which originated from a few worms coming from a company called 

‘ECT oekotoxikologie GmbH’, from Germany.” 

 

ECT is a German company that develops services, products and research in 

ecotoxicology that comply with Good Laboratory Practice (GLP). Earthworms 

are among its specialties. As the company website says: “ECT has expertise in 

the taxonomy of earthworms (Lumbricidae), potworms (Enchytraeidae), and 

Nematoda. In several projects we have studied ecotoxicological effects on these 

groups of terrestrial invertebrates in combination with their ecology, distribu-

tion, and diversity in the field.”8 Earthworms are mobilized as a model organ-

                                                           
 

8
 From their website http://kreativfuzzis.de/ect/?page_id=86 (last accessed 17-08-2011). 

http://kreativfuzzis.de/ect/?page_id=86
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ism for testing chemicals and for other ecotoxicological experiments in the 

OECD guideline. 

Earthworms, we learn, are indicator organisms. There are many reasons for 

this. They are, for example, cheap, small, and easy to use in experiments, have 

few requirements, reproduce quickly, and do not live for either too long nor too 

short a time. More importantly, they are easily standardized.9 Specific instruc-

tions are offered for the “culturing of Eisenia foetida/Eisenia andrei.” These 

breeding instructions are meant to produce a laboratory culture of homogene-

ous age and size:  

 

Adult worms between two months and one year old and with a clitellum are 

required to start the test. The worms should be selected from a synchro-

nized culture with a relatively homogeneous age structure […]. Individuals 

in a test group should not differ in age by more than 4 weeks. (OECD 

2004:4) 

 

Cultures are organized in the environmental chambers according to the av-

erage age of the worms. But finding worms of the proper size requires addi-

tional work. Wearing rubber gloves, with her hands in the horse dung, Elaine 

searches for these, washes them, dries them on filter paper and weighs them on 

the microbalance. All the measurements are carefully written down, to keep 

track of everything relevant to the experiment. 

Then there is the soil. 

 

In the laboratory of the Animal Ecology department, the experiment 

starts with what is called the ‘spiking’ of the soil: bags of dry soil are wetted 

by adding water to reach a standard moisture level and then, with a kitchen 

blender, the wet soil is mixed while the toxic compound is slowly added to 

reach the required concentrations. While she is performing this task, I ask 

Elaine where the soil in the bags comes from: “This is what we call natural 

soil, but it’s a standardized natural soil, so it comes from a company that 

prepares it for scientific use. But it used to be agricultural soil of a piece of 

land somewhere in Germany where they have been collecting the soil and 

they know exactly what they did to it; and they dried it a bit so it’s free of or-

ganisms but it still retains its natural characteristics.” 

 

                                                           
 

9 
In this sense, worms are assimilated to insects not only in the popular imaginary, but also in 

research practices, as they both share the traits that make them useful, interesting and convenient 
for scientists. The inclusion of earthworms in its original special issue on insects, then, is also 
based on the related uses they share in research, that assimilates them to insects and at the same 
time explode the boundaries of such a category. 
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The commercial name of this soil, I learned later, is LUFA 2.2. It is pro-

duced by Landwirtschaftliche Untersuchungs- und Forschungs-Anstalt (Agri-

cultural Research and Investigation Institute), in Speyer, Germany. On their 

website, they describe the characteristics of their products: “Our soils are not 

mixed together from single components, but are natural soils of commonly oc-

curring soil types from selected areas in Germany. They are under agricultural 

use without application of pesticides, biocidal fertilizers or organic manure for 

at least 5 years. Mineral fertilizers are used until 3 month before sampling. The 

soils are normally sampled from 0-20 cm depth, prepared and sieved with a 2 

mm screen.”10  

Even if it is not artificial soil as required by the guidelines, it is a standard 

soil. For this reason LUFA soil is particularly useful: like artificial soil, it under-

went a process of standardization, while still preserving some of its ‘natural 

characteristics.’ Since the soil is standardized through a number of procedures 

and measurements, the experimental variables can be controlled more easily: 

the temperature, moisture, pH, organic matter content, concentration of the 

toxic compounds, particle size, and nitrogen levels. In these procedures, one 

particular genealogy of the soil is also cared for in order to preserve ‘its natural 

characteristics,’ and to allow for its standardization. 

Thus, the soil in the experiment corresponds to the characteristics adver-

tised by LUFA for a 2.2 soil. The treatments provided by LUFA do not only in-

volve the standardization of these characteristics, they also involve the drying of 

the soil to free it from organisms. In the experiment, the ‘natural characteris-

tics’ of the soil do not include its microbiota, only its physical qualities, far easi-

er to control and attune to a guideline. That LUFA 2.2 soil is processed and 

standardized both makes it easier for Elaine to use instead of the artificial soil 

required by the guideline. It also separates the soil from the ecosystem it comes 

from.  

Through this detachment, the components of an ecosystem are separated 

from each other, so that another, experimental, environment may be recon-

structed. In this way ‘the environment’ is introduced into the experiment as a 

physical object, one characterized by a set of variables that scientists can ma-

nipulate as they seek to measure and control their effects on a research organ-

ism. Thanks to this work, the relationship of the soil to the other elements 

mentioned in the guideline network remains stable. 

 

 

 

                                                           
 

10
 From their website, http://lufa-speyer.de/ (last accessed 17-08-2011). 

http://lufa-speyer.de/
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Associations and their limits 

It is already clear how the worm and the soil do not correspond with the 

image of self-contained entities. In the experiment, they are present only as 

entangled with many other entities that allow for their existence and standardi-

zation. The same applies to the very experiment: it not only involves the soil, 

the worm and the chemicals, but a wide array of other objects needed to stand-

ardize it and make it travel. In the description of the test, two paragraphs are 

dedicated to the definition of the equipment needed for the test. This includes, 

in addition to the glass containers for the worms: 

 

10.  Normal laboratory equipment is required, specifically the following: 

- drying cabinet; - stereomicroscope; - pH-meter and photometer; - suitable 

accurate balances; - adequate equipment for temperature control; - ade-

quate equipment for humidity control (not essential if exposure vessels 

have lids); - incubator or small room with air-conditioner; - tweezers, 

hooks or loops; - water bath. (OECD 2004:2-3) 

 

This list allows us to picture the number of objects involved in the relation 

between the worm and the soil in the test. What the guideline offers is a means 

of standardizing and rendering constant the connections between all these ob-

jects, providing a stable syntax for the objects involved in the test. In other 

words, it creates a network of stable relations. 

This is where we encounter the classical notion of ‘association.’ The net-

work established by the OECD guideline that Elaine follows allows the crucial 

test to travel from one lab (where the guideline was established) to the other 

(the Animal Ecology lab) by standardizing the entities involved and keeping 

their relations stable. Thus they form what Latour (1987) calls an immutable 

mobile. Immutable because the relation between the elements, the syntax of the 

network in which they hang together, is stable. And mobile because, thanks to 

this stability, the network travels: without a guideline, it would not be possible 

for the toxicological test to take place in the same way in labs all over the world. 

In the present case, the relations between the “normal laboratory equipment”, 

the “toxic substance”, the worms and the soil are all standardized and stabi-

lized. And the “OECD guideline for the testing of chemicals” that stipulate how 

to standardize them, allow centers of calculations to perform experiments in 

similar ways and thus to generate ‘universal facts’ (Latour 1987).  

The network draws attention to the many relations that are established in 

the lab and beyond. The relations that unfold by following the network, howev-

er, are all relations of association. In this case, then, the relation between the 

soil and the worm is one of association as well. And they do not just relate with 

each other: the other elements of the network that the guideline stipulates are 

similarly associated, enrolled and assembled in order to produce hard scientific 
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facts that are able to travel. The relations between entities like soil, worm, 

equipment, scientists, chemicals, labs, guidelines are symmetrical in the sense 

that no a priori “spurious asymmetry among human intentional action and a 

material world of causal relations” (Latour 2005:76) is presupposed.  

All elements are (or can be) critical in the functioning of the network: it is 

only jointly, and thanks to their relations, that they may work. This way of un-

derstanding relations comes from De Saussurean semiotics, which took the 

meaning of the terms of a language to depend on their relations of similarity to 

and difference from other terms. What in semiotics was a system of associa-

tions between terms has, in ‘Actor-Network Theory,’ become a system of asso-

ciations between all kinds of varied elements. 

However, in addition to its semiotics heritage, the notion of association has 

yet another genealogy, coming from the language of classical ‘Western’ politi-

cal practice. The term socius was linked to a particular politico-economic rela-

tionship that helped to shape the growing Roman Republic from 510 BC until 

the first century BC. Socii were the tribes and city-states in the Italian peninsula 

in a military alliance with Rome whose inhabitants did not enjoy the privileges 

of full citizens. What bound them to Rome was, in the Latin legal definition, 

eosdem quos populus Romanus amicos atque inimicos haberent. This was a 

shared definition of allies and enemies or, in modern political terms, a unified 

foreign policy. Thus the term socii, allies, emerges from an opposition with 

hostes, enemies.11  

While nowadays political relations are spoken about in other terms, the so-

cio-economic use of ‘associates’ has remained current. Alongside this termino-

logical connection, then, the desire for a symmetric inclusion of all sorts of en-

tities with no a priori asymmetries from which this notion emerged situates the 

act of associating in a more evident political terrain. In a ‘democratic’ move, to 

include all entities and encompass all kinds of relation, they are all reduced to 

mere associations, losing their specificities. After beginning as an inclusive ef-

fort, then, this move turns into an exclusion of difference and specificities. 

This alternative genealogy of the term clarifies that association evokes the 

strategic action of creating alliances so as to ‘ward off enemies.’ In this sense, 

the tracing of associations suggested by Latour allows us to analyze ‘science in 

the making’ as a strategic play. While thus opening up the possibility that to 

study scientific research other entities have also to be taken into account, asso-

ciation is not quite an all-encompassing path to understanding what happens in 

the lab. Instead, it articulates one particular version of science. While this criti-

                                                           
 

11
 The category of socius is central in many works concerned with the socio-political context of 

Republican and early Imperial Rome; cf. Eckstein 2006. 
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cism is far from new (cf. Whatmore 2002; Ingold 2011; Amsterdamska 1990; 

Elam 1999), this makes it no less relevant in a context where the question is how 

to frame a “politics of nature” that is sensitive to a variety of hu-

man/environment relations. With the combination of its De Saussurrian and 

Roman ancestry, the problem with Latour’s language of associations is that it 

analyses relations in a functionalist way. The syntax of a network needs to “hold 

in place functionally” (Law 2002:95) if a test is to work even while traveling 

from one lab to another, if consistency is to be reached.  

However, this kind of strategic functionality is not the only kind of relation 

relevant to ecological and scientific practices. In the experiment we may learn 

about other ones. This requires us to carefully attend to the soil and the worm 

in Elaine’s experiment and wonder what kinds of relation they establish. 

 

Part II – Intimacies between soil and worm 

Testing the chemicals 

The spiking of the soil is a long procedure: mashing up the dry soil, the de-

ionised water and the toxic compound with the blender is time consuming. It is 

also a critical moment in the experiment: seven paragraphs of the guideline are 

dedicated to the “preparation of test concentrations” and the procedures for 

“mixing the test substance into the soil.” 

 

19.  A solution of the test substance in de-ionised water is prepared im-

mediately before starting the test in a quantity sufficient for all replicates of 

one concentration. A co-solvent may be required to facilitate for the prepa-

ration of the test solution. It is convenient to prepare an amount of solution 

necessary to reach the final moisture content (40 to 60% of maximum water 

holding capacity). The solution is mixed thoroughly with the soil substrate 

before introducing it into a test container. (OECD 2004:4) 

 

In the guideline, the soil is now treated merely as an inert substrate. Despite 

its centrality, without living creatures (taken out of it) and the (possibly) toxic 

substance (still to be added), it has a neutral connotation. The characteristics of 

the test substance, then, acquire a central position in the experiment. In the 

present case, it is the chemical activity of the glucosinolates added to the soil 

that may produce “effects” on the worms. The spiking of the soil does not just 

reproduce a stable syntax of elements, but also makes the worms’ death, surviv-

al and reproduction become meaningful. Remember that the guideline stipu-

lates that “chemicals” are being tested. It is the effects of these “chemicals” on 

the worms that become a measure of their toxicity. The section on “test dura-

tion and measurement” of the OECD guideline specifies how these effects have 

to be measured. 
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37.  On Day 28 the living adult worms are observed and counted. Any unu-

sual behavior (e.g. inability to dig into the soil; lying motionless) and in 

morphology (e.g. open wounds) are also recorded. All adult worms are 

then removed from the test vessels and counted and weighed. Transfer of 

the soil containing the worms to a clean tray prior to the assessment may 

facilitate searching for the adults. The worms extracted from the soil 

should be washed prior to weighing (with de-ionized water) and the excess 

water removed by placing the worms briefly on filter paper. Any worms not 

found at this time are to be recorded as dead, since it is to be assumed that 

such worms have died and decomposed prior to the assessment. 

[…] 

39.  At the end of the second 4-week period, the number of juveniles 

hatched from the cocoons in the test soil and cocoon numbers are deter-

mined using procedures described in Annex 5. All signs of harm or damage 

to the worm should also be recorded throughout the test period. (OECD 

2004:7) 

 

In the test guideline, the worms are a tool that makes it possible to measure 

the toxicity of “the chemical.” In our experiment, worms and soil are used to 

measure the toxicity of glucosinolates. The worms are indicators of the condi-

tions of the soil; they are living gauges, sensitive tools to measure soil toxicity. 

They are literally bioindicators. As Holt and Miller put it: “Bioindicators include 

biological processes, species, or communities and are used to assess the quality 

of the environment and how it changes over time” (2011:8). ‘Indicators’ bring 

us back to semiotics. According to Peirce (1998:5), the indicator is a semiotic 

device “which show[s] something about things, on account of their being phys-

ically connected with them.” 

The classical example of an index is the footprint: it indicates the presence 

of a walker, as the act of walking creates footprints. The index results from a 

physical relation. What does the worm indicate? If it is dead, its dead body indi-

cates the presence of toxins. It is the specific physicality of the relation between 

worm and soil that makes the worm a good bioindicator.  

 

All species (or species assemblages) tolerate a limited range of chemical, 

physical, and biological conditions, which we can use to evaluate environ-

mental quality. Despite many technological advances, we find ourselves 

turning to the biota of natural ecosystems to tell us the story of our world. 

(Holt and Miller 2011:8)  
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The earthworm shifts from being a living creature, handled with gloves, to 

being a tool.12 As a tool, its functionality depends on the test: worms are func-

tional to scientists who seek to measure the toxicity of the soil. What makes 

their bodies interesting is that toxic compounds have effects on them. The rela-

tion between the soil (with or without different concentrations of glucosin-

olates added to it) and the worm is visible in what becomes of the worm’s body. 

Is it alive and crawling, or damaged and malfunctioning? “Any unusual behav-

ior (e.g. inability to dig into the soil; lying motionless) and in morphology (e.g. 

open wounds) are recorded.” Is it dead or has it disappeared? “Any worms not 

found at this time are to be recorded as dead, since it is to be assumed that such 

worms have died and decomposed prior to the assessment.”  

The relation between the worm as tool and the soil to be tested is trans-

formative of the worm’s body. And this transformation tells us something 

about the toxicity of the soil. Thus in this situation the worm-soil relation is not 

just an association; it is a vital metabolic relation.13 The soil through which the 

worm moves and that it eats can allow the worm to survive or, rather, cause it to 

die. For when the worm eats the soil so as to consume the edible parts that are 

in it, it will, if they are present, also accumulate toxins in its body. 

The relation relevant to the experiment is not just one in which the worm 

eats and the soil is being eaten. Earthworms not only swallow soil, they are sur-

rounded by it as well. They live in it. 

 

Earthworms are able to take up organic chemicals through their skin (1) as 

well as from their food (2). However, the quantitative contribution of each 

route remains unclear. As earthworms regularly consume soil, it is difficult 

to study both routes in isolation in a relevant experimental setup. (Jager et 

al 2003:3399) 

 

But although some organic chemicals travel through their skin, the study 

quoted here also suggests that eating is the main path through which toxins 

from the soil enter into the worm’s body. Which is not to say that bioindication 

is only about eating, if only because eating never occurs in isolation: it ties up 

with movement and respiration, and it depends on an emergence in the soil that 

is part of the worm-soil relation. However, sorting out all the aspects of the re-

lation between soil and worm is not relevant to the scientists and thus not 

worth their effort. What matters to them is measuring the quality of an envi-

ronment. And it is in this context that they make use of the relation between a 

                                                           
 

12
 For an early elaboration on the dynamic between object and tool in the setting of the experi-

mental system, cf. Rheinberger (1995:111). 
13

 For a deep historical analysis of the notion of metabolism, see Landecker 2011 and her 
forthcoming works. 
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bioindicator and its environment, a relation that is more than just one of asso-

ciation. It has crucial consequences on the life of the organism. It is by as-

sessing these consequences that the scientist evaluates the quality of a given 

environment, or the environmental impact of a chemical.  

As they do so, they need not unpack the character of the relation that they 

learn from: it becomes apparent in the transformations of the body of the bio-

indicator. If the worm suffers or dies, then the quality of the environment is not 

good enough. (Or, in those tests to establish how a pest might be eradicated, an 

“effective toxin” has been found.) The relation between soil and worm is visible 

in its effects on the “morbidity” and the “mortality” of adult worms and on their 

“fecundity (e.g. number of juveniles produced).”  

Thus, Elaine’s earthworms are bioindicators. But they are not just that; they 

are something else as well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 – Jar of earthworms 200-3, Vrije Universiteit, Amsterdam (NL). Photo by the author. 
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Affecting the ecosystem 

Four weeks after the beginning of the experiment I go back to the lab for 

the survival check. Elaine retrieves the jars from the environmental cham-

bers and empties them, one by one, into a basin to check for adults that have 

survived in the soil and weights them individually, noting the results. The 

soil that comes out of the jars after the experiment has changed: the horse 

dung that was carefully placed in a hole in the center of the jar has disap-

peared, as it has been dispersed in the soil through the worm’s guts. “You 

can really see the effect of the worms… Particularly in the low concentra-

tions, you can really see it’s all flat and all these tiny droppings… they really 

change the structure,” Elaine points out to me.  

 

The effect of the worms on the soil, their role in the soil ecosystem, makes 

the effects that toxins have on them relevant in a different way. Elaine’s project 

– in which the experiment features – focuses on the soil ecosystem and her in-

terest in the earthworms is directly connected to their role in a “healthy soil 

ecosystem.” This is how her project description begins: 

 

Key to a fertile and healthy soil ecosystem is a high bioturbation rate, rapid 

decomposition and mineralization. Soil invertebrates that belong to the de-

trital food web are essential for proper soil ecosystem function. As such, 

they control carbon and nutrient flows and stimulate plant nutrient up-

take.
14

 

 

Earthworms are among these critical soil invertebrates. “They are,” Elaine 

tells me,  

 

not model species like most scientists would see them, for instance like 

mice and Drosophila… Eventually, as we are ecologists, what we like to use 

are species that are actually important in nature. That’s why we have the 

worms; although you won’t find these [E. andrei] easily in nature, they rep-

resent a group that is important.  

 

The worms brought into the experiment have, outside of the laboratory, a 

crucial function. They are ecologically significant as the “biotic factors” that 

contribute to the functioning of the soil ecosystem. The functionality evoked 

here belongs to the ecosystem where the worms partake in the cycles of nutri-

ents which characterize a ‘healthy soil.’ Without these invertebrates, the soil 

                                                           
 

14
 From Elaine’s project page http://www.falw.vu.nl/nl/onderzoek/ecological-sciences/animal-

ecology/staff/elaine-ommen-kloeke.asp (last accessed 17-08-2011). 

http://www.falw.vu.nl/nl/onderzoek/ecological-sciences/animal-ecology/staff/elaine-ommen-kloeke.asp
http://www.falw.vu.nl/nl/onderzoek/ecological-sciences/animal-ecology/staff/elaine-ommen-kloeke.asp
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would not be fertile, nutrients would not move about and plants would not 

grow.  

The earthworm experiment presented here is only one part of Elaine’s pro-

ject. She also studies the effects of the GM broccoli (through “glucosinolates 

and the products of their hydrolysis”) on springtails and woodlice, and on the 

soil community they represent. Each species here is a stand-in for a wider 

“functional group,” a group that shares their role in the ecosystem. Earth-

worms are particularly significant as their lively activities transform soil struc-

ture. “Worms turbate the soil; they cause aeration of the soil, but also create 

structures in it so other organisms can grow there,” Elaine said, underlining the 

importance of her more-than-model species.  

Displacing and mixing sediment particles, earthworms are among the main 

bioturbators of the soil. Bioturbation is the term for changes in the environ-

ment that are produced by the presence of life-forms, so that the organism’s 

ability to modify its environment is central here.15 The effect of worms on the 

soil is so evident that Elaine could show it to me while she was counting the 

survivors. 

Here soil and worm appear related in yet another way: they are ecologically 

and functionally intertwined. If the worms die, the soil ecosystem will lose a 

critical part of its functioning and be less fertile. As the worms live, they make 

the soil fertile by swallowing it and excreting it again, Elaine explains. Bioturba-

tors are ecosystem engineers.  
 

All organisms affect their immediate abiotic environment in some way, but 

true ecosystem engineers reveal themselves when their presence or absence 

has a disproportionately large impact on the ecosystem […]. In artistic lan-

guage, one could say that ecosystem engineers effectively function as au-

thoritarian scenic designers, which not only set the stage, but also decide 

on the play to be performed, and select the potential players that enter the 

stage. Burrowing organisms meet this criterion. (Meysman et al. 2006:692)  

 

When the functionality of the soil ecosystem is considered, the relation be-

tween the worm and the soil emerges as transformative of the soil. If the 

worms’ bodies do not function properly, neither does the ecosystem. In this 

way, the worm is part of its environment.16 Thus, the notion of bioturbator in-

                                                           
 

15
 An ability that first gained weight in natural sciences in the last work of Darwin, The formation 

of vegetable mould through the action of worms, based on studies on earthworms over several 
years. The functionalism of this ability is evident in this quotation: “The plough is one of the most 
ancient and most valuable of man’s inventions; but long before he existed the land was in fact 
regularly ploughed, and still continues to be thus ploughed by earth-worms” (Darwin 1881:313). 
16

 This is, I suggest, a characteristic that earthworms share with insects: a worlding (cf. Tsing 
2010) specific to insect-like creatures, which can move easily between the scale of the ecosystem 
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troduces quite a different relation between worm and soil. Here the worm is not 

deployed as a bioindicator, a tool that allows a researcher to measure the quality 

of the environment. Instead of being measured, the soil is being changed.17 The 

earthworm turbates the soil: it is not only an indicator of, but also does some-

thing to the soil – as becomes clear from the transformations the soil has un-

dergone during the four weeks  it was left in the environmental chambers. In 

this context, the relation of the worms with their environment is, once again, 

material.  

However, instead of being modified by their environment, the worms are 

the ones that modify. The soil-worm relation operating here is transformative 

of the environment. Eating is crucial again to what is going on here, but not all 

by itself, as it is enmeshed with the worm’s other activities. Although Darwin 

managed to avoid the term ‘eating’ when he introduced the seminal intuition of 

bioturbation, he brought out the activity involved in a captivating way: “the 

whole of the superficial mould over any such expanse has passed, and  will 

again pass, every few years through the bodies of worms” (1881:313). Indeed, it 

is through incorporating and excorporating the soil that the worms’ engineer-

ing happens. 

 

Eating multiple 

As we look carefully at the practices of the experiment, the relation between 

soil and worm emerges as more than an association. It comes in different ver-

sions that, while material and intimate, involve worm and soil in different ways. 

These versions are not so much associations as ‘assemblages.’ This is an unfor-

tunate translation of Deleuze and Guattari’s (1987) agencement. The term, ac-

cording to John Phillips, “designates the priority of neither the state of affairs 

nor the statement but of their connection, which implies the production of a 

sense that exceeds them and of which, transformed, they now form parts” 

(2006:108).  

Assemblage is not a felicitous translation: while it explicitly refers to the 

‘coming together,’ the ‘fitting’ of various entities, it fails to convey “the idea of 

‘agency’ or the capacity to produce an effect” (Braun 2008:671) that is associat-

ed with it in the term agencement. Thus, rather than favoring one kind of prac-

tice, that of becoming allies, agencement leaves open the possibility of other 

                                                                                                                                              
 

and the scale of the individual body. This is facilitated by the apparent identity between individu-
als, by the large numbers and by the small dimensions, while simultaneously depending on the 
deep connections between the landscape and the insects (cf. Raffles 2010). Similar, resonating 
examples can be seen in Kelly & Lezaun, Tousignant, Beisel & Boete, and Clark (2013).  
17

 This is not to be confused with a move from a worm as object to a worm as subject, though. 
They are not so much subjects, as factors, or, even better, engineers. 
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modes of getting together. Which mode might these be in the soil-worm rela-

tions that emerged from the ecotoxicology experiment? 

The scientists working on the experiment use the notions of bioindicator 

and bioturbator. These notions refer to different relations between soil and 

worm, in which worm and soil do different things. In the first, the worm is 

transformed by its soil environment, while in the second one the soil is trans-

formed by the worm. The worm’s eating of the soil and the soil’s being eaten by 

the worm are central both times. By insisting on that, by pointing it out, I follow 

the suggestion of Annemarie Mol, who proposes: 

 

that we draw upon exemplary situations to do with eating as we engage in 

philosophy. That we play with our food, that is, explore the possibilities of 

models to do with growing, cooking, tasting and digesting. And that, final-

ly, we infuse our theorizing with food metaphors. Many things will change 

as we engage in such experiments. (2008:34) 

 

The experiment adds to this a version of nonhuman eating, one that chang-

es and challenges what eating might be. The earthworms in the glass jars eat 

their way through the soil, consuming the decaying organic matter and miner-

als which the soil consists of and being affected by it. They then excrete part of 

what they have swallowed, enriched by the passage through their guts. Eating 

and excreting, they turbate the soil, changing its composition and making it 

more fertile.  

At the same time, the soil is entangled in other relations of eating: it feeds 

plants and contains decomposed organic matter. As soon as the earthworms 

die, their bodies, too, disappear into the soil as the microbiota of the soil de-

compose them quickly, leaving just a fleeting trace of mold. In their experi-

ment, the scientists capture all these relations with the notions of bioindication 

and bioturbation. These notions indicate how the toxicologists may measure 

the quality of the soil and how the ecosystem may maintain its fertility. They 

also index two different versions of what eating is. 

Bioindication is about the survival and the reproduction of the worm, about 

“mortality” and “fecundity.” It is also about the quality of the soil, about its 

“chemical, physical, and biological conditions.” In this context, the worm is a 

tool and the soil is a variable to be measured, while eating is a way in which 

matter is transferred from the soil to the worm. The characteristics of this mat-

ter determine the survival and the reproduction of the worm. Eating is a vital 

metabolic relationship in which the earth allows the worm to live – or not. In 

this material relationship, properties of the soil (notably its toxicity) affect the 

worm, and the body of the worm is transformed – it thrives on this or dies due 

to it.  
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In the ecotoxicology experiment, eating is clearly not a matter of choice: the 

worms cannot escape their glass jar. Thus their eating appears as an almost 

passive “uptake” of properties of the soil (including its potential toxicity). But 

while the “uptake” of toxins from the soil may happen through eating, eating is 

not alone here, the uptake of toxins may also occur through respiration and 

through the skin. Figuring out how exactly toxins enter the worm would require 

specific lab work that may as well be left undone. For this is the point: eating, 

along with other processes, orchestrates the “uptake” of the chemicals that are 

the object of investigation. 

Bioturbation presents a different version of what eating is. In this case, eat-

ing is transformative of the worm’s environment. It brings about changes in the 

“structure” and the “chemical composition” of the soil. Here the worm is not a 

research tool, but an agent that moves matter through the ecosystem. It is an 

engineer modifying its environment and changing it in a way that also affects 

other organisms. The soil is a structural part of the ecosystem and the worm 

helps to shape it. For the ecosystem to work, earthworms need to play their 

part; they need to take up their function as bioturbators.  

Here eating is not about the survival of the worm, nor it is about the “up-

take” of chemicals. Rather, it is an ecological relationship, it is an incorpora-

tion/excorporation that ensures the “correct functioning” of the ecosystem. It 

helps maintain an open enough structure and it recycles matter in a way that 

assures a “healthy” ecosystem, or a “fertile” land plot.  

Again such eating does not occur alone; it is connected to what is absent in 

the experiment: the rest of the ecosystem. Assessing the character of this con-

nection would require different experiments that are not needed for now. For 

present concerns, it is enough that eating as bioturbation has a function in the 

transformation of the environment. 

Thus there are two versions of eating linked up with two versions of worms. 

The relevant activities are different as well. The first worm measures the quality 

(level of toxicity) of an ecosystem, the second maintains the quality (structure, 

components) of an ecosystem. These two modes of acting do not simply add 

up, if only because they are not relevant in the same site; they pertain to differ-

ent situations. Attending to bioindication and bioturbation allows us to see 

that, in some sites, eating is a relation that is vital for the worm, while in others 

it is functional for the environment: in some sites it transforms the worm, while 

in others it is the soil that changes.  

All these transformations, however, only take place if the jars with earth-

worm and soil are left to rest, to ferment, to cook, to prove. As Elaine put it 

when explaining her experiment:  
 

You have these toxic compounds… and you just put these compounds in the 

soil and see what happens. See what happens in how quickly is it degrading 
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and what happens to the animals that you exposed to the soil in different 

concentrations. 

 

A key part of the experiment is leaving the soil and the worm alone for some 

time, allowing something to happen. The content of the jars, then, is not just 

the sum of organism and environment, but depends on the process of them 

being, or rather becoming, together. While the term associations is helpful in 

highlighting the work of bringing things together, it leaves the question of how 

these things relate, of how they transform each other and become together, un-

explored. 

Continuing to explore what happens in Elaine’s experiment reveals that the 

relation between soil and worm in this experiment is not just one of associa-

tion. Instead, the worm eats the soil, partially absorbing it, while the soil is be-

ing eaten by the worm, and perturbed. The relation between worm and soil is 

multiple. And even if the guideline allows the researchers to organize a stable 

network, the elements that form a part of that network are neither coherent nor 

unequivocal. A neutral and inert LUFA 2.2 substrate is not quite a soil ecosys-

tem, while a neatly cleaned and weighed earthworm of the E. andrei species is 

not exactly a worm turbating a field. Besides, even if worm and soil and their 

relations depend upon a number of other entities in the experiment (like the 

“normal laboratory equipment” that the guideline stipulates), they are still dis-

tinct.  

The differences between the elements of the network created in the lab, 

worm and soil included, are central to their relations. The lab is far from being 

a homogeneous and symmetrical whole; it includes relations in tension, and its 

practices involve changes and multiplicities. Evidently Elaine’s experiment de-

pends on much work:  it is not easy to put together the OECD guideline, Wa-

geningen GM broccoli, worms, soil and glass jars. But this should not distract 

us from the work that is being done in the relations between worm and soil. 

Worm and soil are not just associated, brought together by others, and they do 

not just associate. Relations of eating are important as well. In the ones unfold-

ed here, worms are bioindicators and/or engage in bioturbation. This makes 

them different worms, relating to different soils. This, as we shall see, allows in 

turn for different “politics of nature”. 

 

Soil, invertebrates and the relational politics of eating 

Instead of carrying with it the Western political ancestry incorporated in the 

language of associations and political strategy, eating is about processes of ma-

terial change and exchange which take place inside and between soil and worm. 

Eating is not just material, it is also relational. It is constitutive, both of the or-

ganisms eating and of the ecosystems of which and in which they eat. It is also 
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both creative and destructive, as it may completely transform all the entities in-

volved.  

Thus eating calls up a different kind of symmetry since all the elements in 

the relation change, but in radically different ways. If all goes well, if eating 

continues, the ecosystem is made fertile, the worm grows and reproduces, and 

the toxin degrades. As it involves all these changes, eating feeds into the same 

kind of asymmetrical reciprocity offered in Stengers’ notion of “reciprocal cap-

ture.” This is  
 

an event, the production of new, immanent modes of existence, and not the 

recognition of a more powerful interest before which divergent particular 

interests would have to bow down. Nor is it the consequence of a harmoni-

zation that would transcend the egoism of those interests. (2010:35) 

 

This reciprocity depends as much on the differences as on the similarities 

between the elements involved.  

While the specificity of all the entities, and thus their boundedness is rele-

vant, so too is the partial permeability of the various boundaries at stake. The 

soil and the worm illustrate this perfectly: while the worm is alive, a “biotic el-

ement,” the soil is inanimate, it is “abiotic.” At the same time, the worm may be 

just a tool, measuring a soil that is a vibrant ecosystem. Eating relates entities 

that are multiple in a variety of ways, where both difference and similarity are 

relevant. Thus, it does not just involve asymmetries, but various different 

asymmetries at the same time. The site, the situation, the event in which prac-

tices take place, appear to elicit one version of eating or another. 

Because it involves relations that are multiple and asymmetrical, eating may 

also help us, humans, to think about our own relation with our environment. 

We began this article by wondering how to live with our planet. Instead of ad-

dressing this question with the language of associations, I argue, we should 

consider that of eating, which evokes relations more intricate than those of be-

ing enrolled in a network. In a world multiple, that is neither symmetrical, nor 

merely asymmetrical, but in which reciprocity and difference come together in a 

variety of ways, what it means to live together with other species is also trans-

formed. Instead of sitting in the same “Parliament of Things,” as Latour sug-

gests, or in a “Diet of Worms,” as Bennett put it, it may be better to imagine 

organisms and environments as eating together or, better still, as eating each 

other and with each other.18  

                                                           
 

18
 Haraway’s notions of ‘companion species’ and ‘messmate’ are very productive to think with 

here (2003; 2008). The meaning evoked by the notion of cum-panion is perfectly fitting with the 
kind of togetherness that the soil and worm seem to point at. Nevertheless, the kind of intimacy 
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In this sense, the lesson that earthworms teach us is far reaching. They are 

not only tools for laboratory scientists, but also for social scientists. They can be 

used to analyze an experiment and the relations that take place in it, as indica-

tors of relations and theories. And, simultaneously, earthworms help us recast 

our conceptual toolbox, modifying our theoretical environment. They turbate 

our theory.  

The relevance of interrogating worms in a social scientific article becomes 

evident. From the practices of earthworms in this experiment, we learn that re-

lations are not necessarily or only associations. We learn that relations may be 

multiple and asymmetrical, like eating. We learn the importance of the specific-

ities of relations.  

But we also learn to shape our own practices and theories by taking non-

humans seriously. Instead of forcing one specific version of politics (i.e. a par-

liamentary one) on ‘things,’ I suggest that we draw on the metabolic relations 

between earthworms and the soils in which they live. Why impose a ‘democra-

cy’ on nonhumans, when they entertain more interesting relations, relations 

that are multiple and more complex than the stylized ones that can be found in 

parliaments?  

Instead of shifting from actors to actants, instead of giving voice to non-

humans and representing them politically, we would do well to learn from their 

situated relationality. Our politics does not need to be built on agency, no mat-

ter how well fine-tuned it is to including nonhumans. Instead, our “politics of 

nature” may attend to diverse practices and draw lessons from them. Practices 

are what should shape our politics of nature. At a time of ecological concern, 

thinking about our relation with the planet would be better done in terms of 

eating practices. 

 

Conclusions 

In this article I have considered a specific ecotoxicology experiment and the 

kinds of relations that it enacted between worm and soil. Thinking about the 

connections that brought the worm and the soil together in the experiment, the 

“OECD guideline for the testing of chemicals” emerged as a device that estab-

lished a stable syntax for the relations between all the elements of the experi-

ment. This is what Latour calls an immutable mobile, and the kind of relation 

established by the guideline is one of association. The strategic construction of 

a network brings disparate things together, associates them. The soil and the 

                                                                                                                                              
 

that Haraway mobilized, and the kind of human-animal interactions on which she relies are quite 
different from the nature/nature interactions of organism and environment that this article un-
folds. Unfortunately, the question of how to relate these two different yet entangled approaches is 
beyond the scope of this article. 
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worm end up together in the same jar in the environmental chambers of the 

Animal Ecology department thanks to the efforts that established the network 

of the OECD guideline. All the elements that take part in this network act in a 

way that allows the structure of their relations to be constant. 

However, this is only one of the sets of relations in which the soil and the 

worms engage. A diagnosis of this limit was already offered by early criticism of 

the notion ‘association’. In particular, networks are not always stable: the rela-

tions between soil and worm can change. They can hold together or fall apart, 

the worms can die, the soil can stop being fertile. The networks can stop work-

ing or they can protract forever in different directions (Law and Hassard 1999; 

Strathern 1996).  

But that is not enough. Associations are not the only kinds of relations pos-

sible. The entities in a network are not only associated, their relations are many. 

As we saw, the LUFA 2.2 soil and the E. andrei worms are entangled in a num-

ber of different relations simultaneously. The differences become evident and 

relevant when a specific kind of relation is foregrounded in order to achieve 

something. When measuring the quality of the soil, the worm is an indicator. 

By cycling the nutrients in the ecosystem, the worm is a turbator. These worms 

are not mutually exclusive, nor irreducible, but neither are they coherent. Ra-

ther, they are different and afford different things.  

The same goes for the soil. Soil and worm are multiple and their relations 

are multiple as well. How E. andrei and LUFA 2.2 substrate hold together in the 

experiment is not singular and clear cut as a term like associations seems to 

suggest. In the practices of the scientists, the earthworms and the soil various 

kinds of relations emerge. While they are part of the laboratory network, soil 

and worm are also, simultaneously, entangled in relations that defy network 

stability.  

We thus need other words for how worm and soil relate in different sites 

and for different purposes. Following the soil and the worm in Elaine’s experi-

ment, we encountered the entangled practices of bioindicating and bioturbat-

ing. These are both fluid and multiple relations that have to do with, and do, 

eating. 

Thus, by following the practices of the ecotoxicology experiment, we 

learned to think about relations in new ways. This allows us to rethink the poli-

tics that shape our cosmopolitical and ecological responsibilities. Putting prac-

tices, instead of agency, at the center of our reflections on how to relate with the 

environment, I conclude, can allow us to reinvent the “politics of nature” in less 

anthropocentric ways.  
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Fig. 7 – Measuring global worming, from a presentation by Lubbers. Photo Ingrid Lubbers. 
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Chapter 3 

Global Worming: Earth(worm) Systems and Beyond 
 

 

 

Abstract: Earthworms, as Darwin noticed, have a crucial and profound im-

pact on their environment, so much so that in ecology they earned the title of 

‘ecosystem engineers’. In fact, their activity reworks the soil in its physical, 

chemical and biological features. This reworking, called bioturbation, has long 

been considered beneficial for increasing soil fertility. Recently, however, debate 

arose as bioturbation seems to counteract global efforts to increase carbon stor-

age in soil to reduce greenhouse gases (GHG). Trying to make sense of this ten-

sion – which the scientists call the ‘earthworm dilemma’ – scientists are study-

ing the effects of earthworms on soils GHG emissions. 

Just as they turbate the soil, then, earthworms also turbate theory. In a time 

of concern for global biogeochemical cycles, the role of soils as sinks or sources 

for carbon gained growing attention. Bringing in the complexities of their broad 

functional diversity, their specific relations to soil micro- and macro-organisms, 

and their ongoing nonlinear activity, earthworms dislocate the systematics of bi-

ogeochemistry and ecosystem ecology. The complex dynamics of earthworms, 

decomposition and primary production, buried in diverse practices of agro-

ecology and heterogeneous environments, reinforce this systematic importance 

of worms in global climate change. But they also offer an alternative: as soil sci-

entists themselves say, this is because earthworms stress that “the benefits from 

soil C arise not from its accumulation, but from its decay” (Lubbers et al 

2013:188). Following the research of these scientists, this article tracks the tur-

bating activities of earthworms in theories and practices involving ecosystems, 

climate change, and farming. In so doing it unfolds two modes of intervening in 

these debates, one at a global policy level, and one in a more experimental way. 
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Introduction 

 

 

 

Ecological concerns are increasingly at the center of social scientists’ research 

agendas. From climate change, to pollution, to uncontrolled resource extrac-

tion, all the way to biodiversity loss, the so called 6th mass extinction, and the 

anthropocene, environmental questions reach out to every locale, and enwrap 

in a pervasive web the settings social sciences had traditionally gotten used to, 

challenging disciplinary boundaries. Ecosystems are interconnected, scientists 

insist, and even the smallest thing can turn out to weigh heavily on the work-

ings of the planet. Ecological concerns work as a sort of funnel, collecting to-

gether the most diverse issues, fields, methods, and interests, and bringing 

them to bear on the global fate of humanity, of the whole Earth. How to deal 

with such questions? 

One among many paths has been to reinvent how to do politics, in order to 

bypass the spurious division between the natural and the political that gets in 

the way of coming to terms with ecological problems. Bruno Latour’s Politics of 

nature (2004) takes steps in this direction. There, he begins his effort by recog-

nizing the makeshift character of the modern division between politics and na-

ture: “politics does not fall neatly on one side of a divide and nature on the oth-

er” (2004:1). To face environmental problems, he reasons, we need to reassem-

ble a collective that is not based on this division but rather aims, across and be-

yond disciplinary lines, to “the progressive composition of the good common 

world” (ibid.:101). In this way he articulates a response to the growing import 

of ecological concerns that has been widespread in the social sciences: answer-

ing the systemic character of the problems with a systematic response and a 

generalized mobilization. By the same token, reinventing a common politics for 

the globe often also means articulating it in a language of scales and systems 

that can be more easily made to fit together. 

To be sure, ecological concerns are not the only ones that are increasingly 

leaving a mark in the language of social scientists towards a framing within 

planetary and global scales. Emily Yates-Doerr, in ethnographically exploring 

the issue of global hunger, notes that: “As social scientists increasingly inter-

mingle with the spheres of global health and public policy (cf. Crane, 2010; 

Pfeiffer and Nichter, 2008) we might be inclined to organize our research in 

terms of scales so as to give clean, unequivocal results” (2015:242). A corre-

sponding scalar logic for global problems is often implicit in projects like 

Latour’s politics of nature. “But”, as Yates-Doerr continues in thinking about 

global hunger, “my research suggests that too many hungers would be silenced 

in this orientation to knowledge. Scalar calculations enable comparison across 
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difference, but they do not neutrally, nor naturally, report upon the world. In-

stead, they shape this world in specific, sometimes limiting ways” (ibid.). 

This is why many have resisted the unifying thrust of Latour’s and similar 

projects. As Isabelle Stengers explained in her contribution to Making things 

public, clarifying the ‘cosmopolitical proposal’ she put forward, “the idea is 

precisely to slow down the construction of this common world, to create a 

space of hesitation regarding what it means to say ‘good’” (2005:995). Building 

on Stengers’ proposal, a number of other scholars have pursued this slowing 

down in alternative directions, often brought together under the banner of in-

digenous cosmopolitics (cf. de la Cadena 2010, 2015; Green 2013). These schol-

ars show how a unified common good leaves out too much. 

 In this chapter I embrace this call for slowing down. Importantly, though, 

this response is not about offering an overarching solution. Instead, it seeks to 

create a space in which to rethink how politics can be done, and to open up the 

way to different, situated interventions. To explore these interventions, I attend 

to the research activities of a young soil scientist in the Department of soil qual-

ity in Wageningen University. Her work is concerned with bringing the under-

ground activities of earthworms into debates on climate change and other glob-

al ecological problems that affect our planet. But her work does not end there: 

other interesting things are going on in her research practices. By paying atten-

tion to the details of scientific practices, I argue, we can learn more about the 

kinds of possibilities that exist for imagining alternative political practices that 

do not dismiss systems and their consequences, but also do not forget about 

the details systems leave out. 

 

Soil, earthworms, and climate change 

Dr. Ingrid Lubbers, a postdoctoral fellow in Wageningen soil quality de-

partment, like many other researchers in her field, is interested in understand-

ing the movement of nutrients in soils. This is part of a collective effort to better 

tackle environmental change and the problems related with sustainably feeding 

a growing human population. But her research group, unlike many soil scienc-

es departments that traditionally focus on abiotic physicochemical factors, has 

taken a special interest also in biotic components of underground environ-

ments. In particular, they are interested in earthworms. This started with In-

grid’s supervisor, Jan Willem van Groeningen. Like other soil scientists, he was 

busy quantifying soil nutrient fluxes when he had his first chance encounter 

with earthworms. It was not a pleasant encounter. Earthworms would often 

show up in the sample he was working on in the lab, messing up all his results, 

hiding the data he wanted with their undesired activity. With the help of his 

technician, he would have to repeat the experiments all over again when earth-

worms interfered. It took him a while, he said, to realize what he had stumbled 

upon. Earthworm activity is not an obstacle to soil nutrient research, because it 
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does heavily influence nutrients in soils! As he put it to some of his colleagues 

in ecology, earthworms had “successfully invaded” his abiotic research pro-

gram.1 Since then the soil quality group could no longer study nutrient cycling 

in soils without considering the impact of biotic activities below and above 

ground. 

Yet, to show the importance of earthworm activity in the global context of 

climate change is not a simple task and Ingrid has been working on this prob-

lem since she began her PhD. In fact, climate change science is a field charac-

terized by a climate of urgency captured by what Paul Edwards characterized as 

a “vast machine” (2010) of ‘global’ policy-making and ‘global’-making policy: 

the institutions and apparatuses of science and policy are global, but also con-

stitute the ‘global’ through their workings. In this field, showing the relevance 

of one’s research is not easy.2 The institutional apparatus of climate change pol-

icy is increasingly looking at science for ‘proofs’ and for ‘truths’ that can be 

readily appropriated to ground policies. Clear quantitative data are needed – 

this is a frequent argument – and generalizations are preferred, especially if 

supported by numerical evidence (Oreskes 2004). Uncertainty is not welcome. 

Unsurprisingly, though, environmental sciences are characterized by uncertain-

ties and complexities that are usually hard to unpack and to frame in the statis-

tical and grandiose rhetoric preferred by environmental policy-makers. 

To carve a niche for the minute and extremely complex activities of earth-

worms in the study of global fluxes of carbon and greenhouse gases calls for 

bold statements and for a solid argument, supported by quantitatively signifi-

cant and clear statistical effects. In order to dig out the importance of worms 

contributions to greenhouse gases emissions and stabilization for the scientific 

community Ingrid tried to bring some coherence to the literature on earthworm 

activities.  

While carefully attending to biotic activities is not always as common as one 

might think in soil sciences, and earthworms represented a novel addition to 

the research program in Wageningen, life scientists have been working on 

earthworms for a long time. In fact, since Darwin’s 1881 work on earthworms, 

these invertebrates have been central objects in much research at the interface 

between life and earth sciences. Worms are also easy to work with and to pro-

cure, making them common study organisms in different fields. Hence, the 

amount of data on earthworm’s activity and effects on soil dynamics is signifi-

                                                           
 

1
 This is also an implicit reference to another kind of invasion earthworms are infamous for: the 

invasion of Northern American soils. There, autochthonous populations went extinct during the 
Ice Age, and exotic earthworms are presently colonizing the land with profound ecological 
consequences. 
2
 See also Miller & Edwards 2001; especially Miller 2001. 
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cant and many books and articles have been published, collecting vast numbers 

of observations and often attempting to bridge the differences between them. 

Making sense of this diverse collection of data from an impressive variety of 

experiments is not an easy task. These experiments often have different ration-

ales and objectives, attend to different factors and variables, respond to differ-

ent disciplinary ideals, and frame their results in ways that are not easily made 

to cohere. A large part of Ingrid’s work, then, had to do with bringing together 

this profusion of data and observations. 

To do this, she employed meta-analyses that combine “experimental obser-

vations from independent studies to calculate average treatment effects” (Lub-

bers 2014:11). These analyses generally start from a literature search of peer-

reviewed publications containing the right kind of experiments. Considering 

details of the types of soil and other experimental variables, she could create the 

kind of statistical commensurability needed to bring together results from stud-

ies that are often very different in scope and aim. Over 15 pages of supplemen-

tary methods in the article specify the efforts needed to achieve this commen-

surability. 

This detailed and tedious work helped Ingrid to grasp broad trends in the 

literature. It also led to a successful publication in Nature Climate Change 

(Lubbers et al. 2013), the second highest ranking journal in Environmental sci-

ences.3 The article collated “237 observations from 57 published studies” 

(ibid.:187-8) to conclude 

 

that earthworms increase CO2 and N2O emissions by 33% and 42% respec-

tively. We found no indications that earthworms affect SOC [soil organic 

carbon] stocks. Over longer periods of time (> 30 days), the earthworm-

induced increase in emissions became more pronounced for N2O, but di-

minished for CO2. ... This strongly suggests that earthworm-induced N2O 

emissions are an inevitable consequence of earthworm-induced C seques-

tration as well. We conclude that the expected shifts in earthworm commu-

nities over the next few decades will significantly affect (and probably en-

hance) soil GHG fluxes. (ibid.:192) 

 

These results point to earthworms’ large contribution to greenhouse gases’ 

emissions. The article brought the role of earthworms on greenhouse gas bal-

ance to the fore, allowing the importance of belowground biotic activities in 

soils to surface. Ingrid and her colleagues went through a lot of work to publish 

a meta-analysis that provides the statistical evidence required in the climate sci-

                                                           
 

3
 According to the 2013 Journal Citation Report, Science Edition, as published on Nature 

http://www.nature.com/npg_/company_info/impact_factors.html (last accessed 10-09-2015). 

http://thomsonreuters.com/products_services/science/science_products/a-z/journal_citation_reports/
http://www.nature.com/npg_/company_info/impact_factors.html
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ence arena. These efforts allowed Ingrid and her colleagues to start talking 

about global worming. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 8 – World Greenhouse Gas Emissions: 2005, World Ressource Institute (2005). Available on 

http://www.wri.org/resources/charts-graphs/world-greenhouse-gas-emissions-2005. 

 

Don’t blame it on the worm! 

Framing the impact of earthworms in this global climate change context, the 

article in Nature Climate Change made a strong case for the importance of 

worm activities. This drew much attention to the work of Ingrid and her col-

leagues. In particular, Carbon Brief, a blog that “reports on the latest develop-

ments and media coverage of climate science and energy policy”, gave Ingrid’s 

results much attention. There, the authors received a number of comments 

from the lay audience of the blog. As they say in their response to those com-

ments, “Although we were pleased about all the attention focused on our work 

in Carbon Brief and the Guardian, almost inevitably some misunderstandings 

showed up in online discussions”. 4  

                                                           
 

4
 This and the following quote are from http://www.carbonbrief.org/blog/2013/02/greenhouse-

gas-emissions-from-soils-increased-by-earthworms-opening-a-can-of-worms/ (last accessed 10-
09-2015). 

http://www.carbonbrief.org/blog/2013/02/greenhouse-gas-emissions-from-soils-increased-by-earthworms-opening-a-can-of-worms/
http://www.carbonbrief.org/blog/2013/02/greenhouse-gas-emissions-from-soils-increased-by-earthworms-opening-a-can-of-worms/
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The misunderstandings mainly concerned the role of earthworms in climate 

change. While some raised questions as to the scale of worms’ impacts com-

pared to human activities, many imagined the results meant we could just put 

the blame on these invertebrates. Ingrid and her colleagues decided to respond 

to these comments spelling out their position as clearly as possible: 

 

HUMANS cause global warming, not earthworms. […] In the case of car-

bon dioxide, the largest cause of increasing atmospheric concentrations is 

burning fossil fuels and land-use change. Whereas with nitrous oxide, the 

largest cause is the enormous amount of nitrogen fertilizer that mankind 

applies to agricultural soils. Our study shows earthworms are an important 

actor through which humans can cause nitrous oxide emissions. 

 

To highlight this point, Ingrid often starts her presentations with a diagram 

from the World Resources Institute. The graph provides “a comprehensive view 

of global, anthropogenic greenhouse gas (GHG) emissions” by assembling da-

ta from “every major human industry and activity”.5 The majority of these emis-

sions are carbon dioxide (CO2), followed by methane (CH4) and nitrous oxide 

(N2O). 12.2% of the total emissions, mainly in the form of CO2, come from 

land-use change, which is to say deforestation and land management. Agricul-

tural soils, instead, contribute 5,2% of the total, mainly in N2O, according to 

the graph. 

This puts the importance of earthworms’ contributions in proportion, relat-

ing it to other activities and their emissions. This effort to situate the role of 

earthworms next to that of humans does not seek to undermine the significance 

of worms’ activities, but to show their relative importance together with that of 

human activities. In the concluding chapter of her PhD dissertation, Ingrid 

elaborates on this point. 

 

Should we now again think lowly of earthworms because their activity in 

agro-ecosystems contributes to increasing soil GHG emissions? The an-

swer is, obviously, no. Not only are earthworms beneficial to other ecosys-

tem services such as nutrient cycling and drainage, they are also not the ul-

timate cause for increases of soil GHG emissions. Rather, earthworms are 

a proximate cause, one of the actors through which humans cause GHG 

emissions from agro-ecosystems: through applying large amounts of N fer-

tilizers that can be converted to N2O. Earthworm-induced emissions of es-

pecially N2O should be seen as an unfortunate side-effect of the positive in-

fluence of earthworms on soil fertility, and are largely conditional on hu-

                                                           
 

5
 Available on http://www.wri.org/resources/charts-graphs/world-greenhouse-gas-emissions-

2005 (last accessed 10-09-2015). 

http://www.wri.org/resources/charts-graphs/world-greenhouse-gas-emissions-2005
http://www.wri.org/resources/charts-graphs/world-greenhouse-gas-emissions-2005
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mans applying fertilizer to agricultural soils. (Lubbers 2014:182, emphases 

in the original) 

 

Talking about worms as proximate causes, Ingrid makes sure to avoid un-

dermining the social question of human responsibility and accountability in the 

face of climate change. Simultaneously, this allows her to consider the mecha-

nisms and processes she witnesses and tries to quantify in her work. In fact, 

this is the situation she encounters by engaging with her object: that is, N2O 

fluxes associated with earthworms in agricultural soils. Working on agro-

ecosystems leads one away from the image of a pristine nature without humans: 

nature in these systems is not pure or empty, but works together with farmers, 

breeders, scientists, agronomists, earthworms and many others in producing, 

resisting, or allowing different crops. 

In this context, the details of what processes are going on, and who does 

what and how, are important. The question of responsibility and blame, then, is 

countered with the specificities and complexities of human activities in agricul-

tural soils, and the impact N fertilizers have on all sorts of processes in the 

field. While this was suggested also in the Nature Climate Change article, In-

grid learned more about these specificities from other experiments. 

 

Grassland mesocosms 

In fact, Ingrid’s work did not begin with an interest in bringing attention to 

the proportion of earthworms’ activities. She wanted to quantify their activity 

more precisely and articulate some of its mechanisms. In order to do this, she 

often relied on mesocosms, one of the most common experimental settings to 

measure something as fleeting as gas and nutrient cycles. A mesocosm is an 

apparatus that creates a miniaturized environment with characteristics that 

closely resemble the ones in the field, but are more tractable and open to ma-

nipulation and control. “In a mesocosm, part of the natural or agricultural envi-

ronment can be brought under controlled conditions and such a simplified sys-

tem can provide valuable insight in the interactions of bio-physicochemical 

mechanisms that control soil GHG emissions” (Lubbers 2014:8), as Ingrid puts 

it. In a mesocosm, it is easier to keep certain variables under control, and also 

to measure the fluxes of different elements. 

For these reasons, Ingrid designed and ran many mesocosm experiments 

during her PhD and included the observations from these experiments in her 

meta-analysis. One of the mesocosm experiments in particular was meant to 

“quantify the effects of earthworm activity on N uptake and N2O emissions in 

fertilized grasslands” (Lubbers et al. 2011:152). This type of agro-ecosystem is 

one of the most favorable for earthworms, and grasslands also “represent ap-

proximately 21% of the agricultural land surface in the European Union” 
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(ibid.:153). Furthermore, “Grasslands contribute 18% to the total N emission 

and are, therefore, a key contributor to global N2O emissions” (ibid.). 

The activity of humans is already implied in the background of the experi-

mental set up. Fertilized grasslands are far from pristine environments, consti-

tuting anthropic ecosystems that humans manage for specific uses – generally 

involving livestock breeding. The management of grasslands includes the pro-

motion of specific kinds of grasses. A pivotal human activity in these environ-

ments is fertilizing.  

For the purpose of the experiment, this is simplified as the application, over 

three different moments during the 73-day long experiment, of fertilizer made 

up of a total of “250 kg N ha-1, 200 kg P ha-1 and 250 kg K ha-1. This amount is in 

line with common fertilizer practices in the Netherlands” (ibid.:154). Here it 

becomes apparent that, not only are humans already part of the set up: they are 

specific humans. In fact, the grassland Ingrid simulated in her mesocosms is a 

Dutch one, characterized by standards common in Dutch farming, by Dutch 

weather, by Dutch farmers, and by Dutch earthworms. 

Indeed, human activities are not alone. With them comes the activity of 

earthworms. This is the main object of the experiment. Together with quantify-

ing the impact of earthworms on N uptake and N2O emissions, the experiment 

was intended to verify the effects on N cycles produced by different species of 

earthworms. Not all earthworms are the same: different kinds of worms behave 

differently, and – therefore – their action on nutrient cycles must be different. 

The activity of earthworms is not one thing. To characterize and classify these 

differences, scientists divide earthworms in functional groups. These are 

groups of animals that have a specific function in the ecosystem depending on 

their behavior and life strategies. Earthworms are traditionally divided in three 

such groups: anecic worms, which burrow in permanent holes in the ground 

and emerge to the surface to look for detritus that they then carry in their bur-

row to feed on and excrete as fertile casts; epigeic ones, which live on the soil 

surface and feed on litter; and endogeic, which live deeper in the soil profile and 

feed on organic matter dispersed in the sediment. Collecting them from park 

areas around Wageningen, Ingrid chose the most common representatives of 

these families in the Netherlands: the epigeic Lumbricus rubellus, the anecic 

Apporectodea longa, and the endogeic Apporectodea caliginosa. 

While Ingrid and her colleagues are interested in quantifying the effects of 

earthworms, these effects do not happen in a void. Instead, they are entangled 

in a thick net of relations – even if they are simplified to fit the mesocosms. The 

mesocosms enabled Ingrid and her colleagues to measure the variables they 

were interested in, and to show a difference in emissions and in the availability 

of N to plants in the presence of different kinds of earthworms. This allowed 

them to connect the activity of the worms with these changes in N cycles. Yet, 

far from reducing N2O emissions to the direct effect of earthworms, the exper-
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iment brings in a number of complexities and diffuses agency to many different 

interactions and activities. In fact, the worms do not emit N2O directly. But their 

feeding and burrowing activity modifies soil structure and transforms the soil 

microbiota, which in turn impacts emissions. Furthermore, as Ingrid and her 

co-authors show in their article, these modifications also affect plants and their 

root systems, and the availability of nutrients, and their emission from soils. 

The transformations earthworms bring about in the rhizosphere, the part of the 

soil where plant roots are found; and in the drilosphere, the part of the soil in-

fluenced by worm secretions and casts; play a crucial role in the increased emis-

sions. 

These interactions emerge together with the profound transformations hu-

man land use brings to the environment. The consistent amount of fertilizer 

added to the mesocosms, following Dutch farming practice, impacts the activi-

ties belowground. In studying the effect of earthworms on greenhouse gases 

this is something Ingrid takes into account. At the same time, agricultural 

standard practices can change. This is why human interventions figure in her 

work as the variable that more than others is open to negotiations. For this rea-

son many of Ingrid’s experiments focus on the differential impacts of earth-

worms with different treatments managed and used by humans. 

 

Agro-ecological naturecultures 

The importance of different types of fertilizers – and so human impact – 

showed by the mesocosm experiment was incorporated in the Nature Climate 

Change article. Already in the introduction, the authors were situating the rele-

vance of their work within a shifting agro-ecological landscape: 

 

Over the next few decades, earthworm presence is likely to increase in eco-

systems worldwide. For example, large parts of North American forest soils 

are now being invaded by earthworms for the first time since the last glacia-

tion. Earthworm abundance and importance in agroecosystems will also 

steadily increase over the coming decades. Higher inputs of organic ferti-

lizers will be applied to agricultural soils to feed the world’s growing popu-

lation, providing food for earthworms. Earthworm activity is likely to be 

stimulated by the increasing worldwide shift from conventional land-

management practices to zero- or conservation tillage. […] More land will 

be cultivated, resulting in possible losses in earthworm diversity: increases 

are likely to occur in earthworm biomass under managed pasture; effects 

are unclear under arable land. (Lubbers et al. 2013:187) 

 

Given the centrality of human effects through fertilizer use, they included as 

a variable the type of fertilizer used in the different observations they collated. 

The result added to the controversy: the impact of earthworms on GHG emis-

sions increased in association with organic fertilizers, more than with inorgan-
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ic ones. While these calculations obviously do not dismiss the many advantages 

of organic agriculture, they certainly point at a problem that had been over-

looked until then. Organic fertilizers are beneficial for worms. And while 

worms are importantly beneficial to plant growth and soil fertility, they also 

impact negatively the emission of N2O. 

In order to better understand the relation between earthworm’s influence on 

emissions and fertilizers, Ingrid and her colleagues decided to design a field 

experiment. While mesocosms allow bringing many complex variables under 

scrutiny, they run “the risk that organisms, such as earthworms, respond dif-

ferently to treatments than they would in their original environment” (Lubbers 

2014: 10). To contain the bias of experiments with mesocosms, field studies 

offer a more realistic picture of what goes on in a less controlled environment. 

There are several problems with this kind of approach. Practical, logistical and 

economic problems tend to arise. Also, relinquishing control over the condi-

tions of the experimental environment often means not being able to point at 

precise and clear cut effects, since the number of variables exceeds those that 

the study is directly investigating. Still, field experiments are an important tool 

for verifying the results obtained in the lab, and open up new questions. 

Even the field, though, is far from a purified nature. Instead, it is a situated 

natureculture. The experiment consisted of a number of columns installed in a 

field in the university experimental farm. There, the scientists measured N2O 

emissions “in two different seasons (spring and autumn), applying two differ-

ent types of fertilizer (organic and artificial fertilizer) and under two earthworm 

densities (175 individuals and 350 individuals m−2) of the species Lumbricus 

rubellus” (Lubbers et al. 2013b:40). While the study largely confirmed the ex-

pected effects of earthworms on emissions, unexpectedly it showed no relation 

to fertilizer type or earthworm densities. Furthermore, it showed something 

that mesocosms could not: that seasonal patterns deeply influence earthworm 

effects on N2O emissions. In autumn, the presence of earthworms “significant-

ly increased N2O emissions by up to 394%” (ibid.:45). But “Despite this large 

earthworm effect in autumn, we did not detect earthworm-induced emissions 

in spring” (ibid.). This significant and unexpected difference surprised the au-

thors, and showed the importance of seasonal dynamics. As the authors recog-

nize in their conclusions: 

 

The pathways through which earthworms affect N cycling are highly varia-

ble in the field; the nature and intensity of the earthworm effect is condi-

tional on soil physicochemical parameters that are greatly influenced by 

weather conditions. Our results therefore call for monitoring earthworm-

induced N2O fluxes throughout the year, as well as for a closer integration 

of soil ecology with soil physics and soil chemistry. (ibid.:47) 
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This pointed out some more complexities that suggested that no simple so-

lution is to be expected for this problem. The type of fertilizer is not an absolute 

criterion in shaping the impact of earthworms. Climate, physicochemical con-

ditions and ecological interactions also influence the relative importance of dif-

ferent kinds of fertilization.  

 

Feeding dilemmas 

To understand the importance of the complexities Ingrid unearthed, we 

must go back to the concern she started with. As we saw, Ingrid is interested in 

the impact of earthworm activity on soil greenhouse gases cycles. More precise-

ly, she wants to understand how the worms affect the complementary processes 

of greenhouse gas emissions from soils and carbon stabilization in soils. Her 

attention to emissions, in part, is in reaction to the common focus on stabiliza-

tion. 

In fact, at least since the 70s, against the backdrop of an unprecedented rate 

of carbon loss from soils and of accumulation of CO2 in the atmosphere, scien-

tists, engineers and policy makers have imagined the possibility of storing car-

bon in the soil (Dyson 1977). Today, as part of much discussed and needed mit-

igation strategies, carbon sequestration in soils is a widespread practice. It be-

comes evident, then, why it is relevant to understand what role earthworms play 

in these processes: if the worms do not only stabilize, but also increase emis-

sions, attempts to hoard carbon in soils by encouraging these invertebrates 

might be misdirected. 

This problem brought Ingrid and her colleagues to talk, in their Nature Cli-

mate Change article, of an earthworm dilemma. This is an analogy to the “soil 

carbon dilemma” that soil scientist Henry Janzen introduced in 2006. In a con-

text in which stabilizing carbon is held as a crucial strategy to mitigate CO2 

emissions, his intervention in Soil Biology and Biochemistry pointed at how 

paradoxical this endeavor is. In fact, he reminded his colleagues, the focus on 

carbon storage runs the risk of “overlook[ing] a fundamental precept: that or-

ganic matter has most benefits, biologically, when it decays” (Jenzen 2006:419). 

What Jenzen highlighted is literally a dilemma, in the sense of “A situation in 

which a difficult choice has to be made between two or more alternatives, espe-

cially ones that are equally undesirable” (OED). Both hoarding and using car-

bon in soils are not necessarily good. As Ingrid and colleagues put it: 

 

A similar paradox is found in the functioning of earthworms in soil ecosys-

tems — their ability to increase soil fertility as well as C stabilization lies 

primarily in their ability to accelerate decomposition and increase soil ag-

gregation. In turn, these capacities may, however, cause an increase in net 

soil GHG emissions. (Lubbers et al. 2013:188) 
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The earthworm dilemma points at a normative problem that does not sit 

comfortably with the goals of the climate change science-policy nexus. In this 

field, questions tend to be solved by adding up or subtracting contributions to 

estimates of total atmospheric CO2 and N2O in an arithmetic understanding of 

the global greenhouse gases balance. The earthworm dilemma interrupts the 

assumption that increased emissions are necessarily ‘bad’ and increased stabi-

lization is necessarily ‘good’. It slows down the discussion to point at the intri-

cate and complex relation that exists between accrual and decay, especially 

when biological activities are taken into account. In this way the earthworm di-

lemma is a perfect cosmopolitical device, embedded in the work of understand-

ing the functioning of global systems. 

The dilemma Ingrid unearths reminds us that one form of CO2 or N2O does 

not equal another. In ecology, the transformations these gases and their com-

ponents undergo are essential. They depend on non-reversible changes that are 

world-making and shape what eats or gets eaten and what is allowed to live. 

Whether the carbon and nitrogen get taken up by plant roots and turned into 

plant material (which can in turn be harvested or returned to the soil), or they 

get incorporated into macroaggregates or broken down for bacteria riding in 

the worms guts to use, or – yet again – digested, finding their way to the atmos-

phere as gases is a crucial difference, that can spell life or death for soil biota, 

crops, humans, and even the planet. 

The nutrient flows Ingrid wants to map are indeed dynamic, but not in a 

simplistic cyclical way, as a biogeochemical arithmetic would usualy have it. 

Where carbon and nitrogen are in the cycle, and in which form they are, is a 

matter of life and death, of (re)generation and destruction, of eating and being 

eaten (or decomposed). The elemental forms of matter are never the same, in 

this sense, but always historically contingent as ecologists and natural histori-

ans teach us. This irreversible and accidental version of the story is in tension 

with a strict biogeochemical reading. 

The incoherence and tension opened up by the earthworm dilemma be-

comes indeed clearer if we consider the particular togetherness of eating: a het-

erogeneous, asymmetrical and yet vital, destructive and world-making relation-

ality. This contingent togetherness resists the reductions of biogeochemistry, 

as it is highlighted by the dilemma Ingrid introduced. Indeed biogeochemical 

equivalence was introduced in an attempt to account for the unruly and motley 

transformations that take place in the complexities and contingencies of eco-

logical histories. Such equivalence, rather than aiming at the best description of 

the situation or operationalizing its particulars, was intended to fit the complex 

ongoings of ecologies with a specific form of togetherness that could be more 

tractable and that would more readily allow for management, governance, ma-

nipulation and control and whatever generics could be distilled from specific 

situations. 
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And indeed the possibilities opened up by the biogeochemical commen-

surability are enormous, and crucial in many ways. The efforts of mitigation 

and reduction in GHG emissions, divestment campaigns, and policy platforms 

that facilitate these changes, like IPCC, or treaties like the Kyoto protocol are 

important examples that modified the world. These systematic approaches have 

an immense relevance, but one that works in and thanks to specific practices 

and institutions that are grounded in a politics of accounting. Still, they come 

up against the tensions that the earthworm dilemma depends on. Paying close 

attention to the minute and mundane activities of earthworms reveals that, in 

some practices, this conversion is not possible, since it leaves out too much. 

Control is not working when we try, with Ingrid, to understand what earth-

worms do in the soils. Instead, experimenting, tinkering, and trying things out 

seem to be the kinds of practices that are more promising when faced with the 

dilemmas of eating and feeding. These practices do not resolve incoherences 

once and for all, but temporarily deal with them in specific cases. To better un-

derstand this different sort of practice and its rearticulation of politics, we 

should consider how Ingrid concluded her dissertation. 

 

Farming with worms 

In order to make space for some of the complexities around the earthworm 

dilemma in her conclusions, Ingrid asked “Given these results, in which agro-

ecosystems would the presence of earthworms be most beneficial to crop yield 

and GHG regulation? And in which ones most detrimental?” (Lubbers 

2014:183). To answer these questions, Ingrid took in consideration three differ-

ent types of “global agro-ecosystems”: tropical low input systems, organic 

farming, and conventional farming. While these three are global systems and 

broad models of real situations, they bring in some of the differences between 

farming styles, techniques, and ecosystems. She mapped these in a graph, us-

ing three different variables: 

 

(1) Habitat Quality (HQ), indicating the inherent suitability for the system 

to support populations of earthworms; (2) Yield Effect (YE), indicating the 

effect of earthworms on crop yield provided they are present; and (3) GHG 

Regulation (GHG), indicating the effect of earthworms on GHG emissions, 

again provided that they are present. (ibid.) 

 

These variables differentially characterized the farming systems Ingrid 

considered. Furthermore, each of these systems was plotted in relation to 

the rate of residue application and of nitrogen fertilizer application. While 

this scenario is obviously simplifying much of the complexities Ingrid en-

gaged with in her experiments, it is helpful in figuring some broad trends 

that can lead to more work in the future. For example, it points at the po-
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tential benefit of earthworm populations in tropical farming systems. 

There, the literature Ingrid referred to suggests, earthworms would highly 

increase yields, while not significantly impacting greenhouse gases emis-

sions. At the same time, these ecosystems are generally not very suitable for 

earthworms, so they would require specific forms of management, for ex-

ample “better residue management” (ibid.:184). In organic farming, in-

stead, earthworms have a more favorable habitat – also provided that “these 

farming systems are located in parts of the world where the climate is fa-

vourable to earthworms” (ibid.) – but have a significant impact on GHG 

emissions. Here, tinkering with tillage practices seems to be the most 

promising way to maximize the positive effects of earthworms and limit 

their impact on emissions. In conventional farming systems, finally, GHG 

emissions are already increased by high inputs of N fertilizers, and the ben-

eficial effects of earthworms are eclipsed by these practices and by the dis-

ruptive action of intensive tillage. 

Importantly, these are not conclusions. Ingrid did not offer one global 

solution that can bring the problem of greenhouse gas emissions from ag-

ricultural soils through the action of earthworms to a close. Faced with the 

tensions of the earthworm dilemma, she could not simply choose one solu-

tion once and for all. Instead, the character of the dilemma informed her 

open response.  

In fact, as the earthworm dilemma suggests, when we consider the ma-

terialsemiotic transformations involved in feeding and eating it becomes 

impossible to offer one clear solution. The changes entities and materials 

go through in metabolic and ecological processes exceed the accounting of 

biogeochemistry and bring into focus other important tensions that cannot 

be resolved but are implied and dealt with in practices. These tensions call 

for temporary, makeshift and always open-ended responses. This is why 

Ingrid pointed at different kinds of practices in which more tinkering and 

experimenting can offer ways to optimize the role of earthworms, the 

yields, and the mitigation of GHGs. The differentiations Ingrid employed – 

and the simplifications they emerged from – helped her in teasing out these 

suggestions, while giving more space to the specificities of earthworm ac-

tivities in highly anthropogenic and managed environments. 

In order to bring to the surface these recommendations, Ingrid focused 

not only on the activity of the earthworms, but on their entanglements with 

plant activities, physicochemical characteristics of soils and their dynam-

ics, and with the on-going farming practices of humans. The complexity 

and open-ended nature of these processes and practices constantly elude a 

closure. Instead of attempting to reach such a closure, Ingrid and her col-

leagues brought in different details with each experiment, looking for 

trends, but also keeping their work open to the recalcitrance of earth-
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worms, soils, and their complex interactions. In this way Ingrid managed 

to bring the importance of earthworms into a global debate. But, in doing 

so, she stressed the relevance of moving away from universalist and global 

concerns, towards more situated and specific cases and interventions. It is 

important to consider global systems of nutrient flows, and the statistical 

studies that produce them, in creating an idea of the relevance earthworms 

can have and in bringing them in the arena of global change policies. Yet, if 

we are to attend to earthworms, we need to pay close attention to the de-

tails, and to ‘stay with the trouble’ of the earthworm dilemma and other 

similar problems that the togetherness of eating highlights so well. 

To accommodate the unruly and incommensurable transformations 

that characterize the relationality of eating rising from the earthworm di-

lemma Ingrid focused on farming. What she was interested in is a way to 

tinker with the effects of earthworms, and human agricultural practices are 

taken to be the most promising activity to influence and modify. Farming 

practices, then, became the site of Ingrid’s intervention. Yet, while suggest-

ing some general directions in which to tweak and experiment with farm-

ing, Ingrid’s research called for more work on these practices too. Indeed, 

tinkering with agricultural practices is not so easy, after all. It requires on-

going efforts in many directions. This is why she did not end her doctoral 

thesis in a closure, but with an open call for more tinkering and more ex-

perimentation. Farming, here, figures as a set of practices very much open 

to transformation, change, and experimenting. In this sense, it is reminis-

cent of the ‘doctoring’ Struhkamp, Mol and Swierstra talked about to stress 

the tinkering side of clinical care practices. In their words, doctoring is “the 

clinical way of working in situations that are not about more or less but 

about one thing or the other” (2009:9). Farming, here in its experimental – 

almost clinical – side, is likewise about tinkering and trying different things 

in different sites, and not just or mainly about finding thresholds and quan-

tifying gases. 

 

Conclusions 

With Ingrid’s work in mind, it is possible to go back to the question I 

began this chapter with: How to deal with ecological questions? In the in-

troduction I suggested that many of the responses social scientists offered 

have focused on systematic approaches, articulated in the language of 

scales and leading to a politics of accounting. Indeed, this aspect has an 

undeniably large role in Ingrid’s own work. In order to show the im-

portance of earthworm in relation to global climate change debates the ac-

counting for emissions and the planetary scale it conjures were powerful 

and well calibrated instruments. 
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Yet, exclusively embracing this approach risks forgetting the partiality of 

systems and of their accountability, a partiality systems are particularly well 

designed to hide. In fact, as environmental concerns have urged social sci-

entists to focus on natural sciences, their new-found enthusiasm has led 

them to jump on board of a planetary systems approach. Framing our pro-

jects according to this logic in the hope of finding authoritative, relevant, 

clear and legitimate-sounding answers, as Yates-Doerr suggests (2015), 

leaves out too much. Furthermore, this move often coincides with a consid-

eration and evaluation of the sciences only in light of their results. Social 

studies of science have insisted, at least since the 80s, on the dangers im-

plied in this move. And on how such an understanding of scientific work 

actually diminishes the great significance and power of natural scientific 

practices.6 

Paying closer attention to the details of science in the making, as I did in 

this chapter, allows some of the practices often left out to surface. Ingrid’s 

research importantly relied on the quantification and accounting of global 

GHG emissions, but it also engaged in other practices, and addressed other 

considerations that went beyond the results, and moved in different direc-

tions. The importance of earthworms and global worming became relevant 

in a particular context, together with other concerns and diverse objects 

and practices. Simultaneously, the togetherness Ingrid’s research material-

ized in the earthworm dilemma made evident how the togetherness at stake 

in global worming can be articulated as one involving eating. Attending to 

this particular kind of togetherness and the normative problem it poses, 

another version of the research emerged, not as concerned with account-

ing, but with experimenting, in its situated, specific and ongoing character. 

This case, then, offers a possible alternative for understanding the poli-

tics of global change science and its details. This alternative framing does 

not diminish the importance of systems, planetary scales, and accounting, 

but situates it next to the more nuanced and idiosyncratic complexities that 

make up the encounters and the togetherness constituting research prac-

tices. A politics of experimentation and tinkering like the one that Ingrid’s 

case allowed me to underscore is more in line with the cosmopolitical slow-

ing down of the composition of the common good world. This is especially 

true when we are reminded of the situatedness of experimenting and its 

local tinkering and adapting. Considering this alternative political logic in 

our understanding of the sciences can allow us to find better ways to join 

                                                           
 

6
 Elsewhere, together with Sebastian Abrahamsson, Rebeca Ibañez-Martín and Annemarie Mol 

(2014), using the case of omega 3 as introduced by Jane Bennett (2010), we have reflected on how 
to better engage with the sciences. 
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forces and work across disciplines to tackle environmental concerns, with-

out merely buying into an accounting logic that the institutional apparatus 

already embraced and subjugated. Instead, amplifying the versions of poli-

tics that do not fit, like those brought forward by the togetherness of eat-

ing, can reinforce the concerns of natural scientists and their attention to 

details, while simultaneously not betraying the critical strength of social 

sciences and their import on articulating different ways of living together. 
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Fig. 9 – Composting worms, photo by the author. 
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Chapter 4 

Compost Politics: Experimenting with Togetherness in 

Vermicomposting 
 

Abstract: Emerging from the question of how to live together with our plan-

et, more-than-human approaches to interspecies relations have often presented 

‘cozy’ versions of conviviality (Whatmore 2002; Haraway 2008; Hinchliffe 2010). 

This was usually set against a (supposedly) exclusionary politics of nature, in a 

move that betrayed a still largely humanist ethics. From the focus on friendly 

companions, to the attention to practices of care or living-together, the notion of 

companion species and their entanglements with humans has been polarized 

towards a pleasant and ‘nice’ version of coexistence. But, dealing with compost-

ing, it becomes clear that relations with the environment are never so neat and 

clean. What are, then, the modes of being together with the ‘dirty’ side of the 

‘green’? What practices emerge at the mundane interstices of the ‘big picture’ of 

a functional ecology? Wasting, eating, rotting, consuming, transforming and 

becoming-with are brought together in a variety of ways in practices of compost-

ing-with earthworms. Reporting on our own and others’ attempts to ‘live-

together’ with earthworms, this paper tracks the nonrelations and asymmetries 

of the transformations of more-than-human materialities inside (and outside) 

domestic composting bins. We argue that the example of living-together with 

dung earthworms sheds light on the interplays between attachment and de-

tachment (Candea 2010), shifting the notion of conviviality from a green and 

comfortable ‘democratic collective’ (Latour 2004) to a messy, yet constantly pro-

ductive and on-going coexistence. 
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How to read this paper 

 

 

 

This paper is a guide to vermicomposting. 

By and large, vermicomposting consists in employing earthworms to break 

down organic material (generally kitchen waste) into fertile soil called compost. 

Those who write vermicomposting guides and who want to help the beginner 

with composting often start from long personal experience, and merge this 

with expert and scientific advice and fact-telling: they address the reader as 

“you”, they tell about their own experiences, and they make propositions about 

what makes good vermicomposting practice. Throughout this text, we will sim-

ilarly shift between these voices and modes of addressing the reader. In a way, 

vermicomposters that write guides or advice do so in an ethnographic mode: 

they observe and take part in a set of practices, and they come up with a descrip-

tion of them. Learning from them, we will bring together our ethnographic 

fieldwork with the attention to practices of vermicomposters.1 The structure 

and content of guides, as well as their advisory mode, also inform our writing. 

In this sense, this article is to be read as an alternative guide to vermicompost-

ing that is specifically calibrated to an academic audience. While its structure is 

similar to that of other guides, and the questions on which it rests echo ques-

tions that any vermicomposter is familiar with, the responses that this guide 

offers are attuned to the sensitivities of academics working in and around more-

than-human geographies (Braun 2005; Lorimer 2010; Whatmore 2002). 

 

This paper is an experiment in writing. 

While writing this article we realized how much work goes into bringing dif-

ferent genres together. Drawing inspiration from academic articles, vermicom-

posting advice, and our own experiences calls for a careful merging of different 

styles: we want to inherit the genre of guides while at the same time appropriat-

ing it for our case and our questions. To do so, we start from the questions that 

are usually found in vermicomposting manuals, and we address them both as 

vermicomposters and as academics. But merging also involves separating: in 

this sense a large part of the work of relating to the academic literature is cut 

out from the guide, and presented in the voices (one per section, marked in 

bold and followed by an * in the text) that make up the glossary at the end of the 

paper. These voices can be read both as a glossary, moving back and forth every 

                                                           
 

1
 Beginning in 2011, we both devoted part of our time to composting with earthworms and ethno-

graphically studying it. 
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time you encounter one in the text, and as a conclusion. A guide does not end or 

conclude at the end of the page, but it implicates the practices and realities it 

describes in its own fabric. What this has to offer to academic writing, we think, 

is the opportunity to rethink the work our articles can do and to engage in the 

practices also, crucially, outside of the text. This experiment in writing interro-

gates our style: what kind of politics and interventions can guides configure and 

articulate? We argue that taking guides* seriously can allow us to experiment 

with different ways of doing politics. 

 

This paper empirically explores questions of togetherness. 

Throughout the paper we will show how composting is about relations and, 

more specifically, about togetherness. We argue that composting shifts what 

togetherness might come to be. In response to calls for new kinds of ethics, 

politics, and normativities for the time of the ‘Anthropocene’ (Tusoff 2012; 

Latour 2004), we thus attempt to rethink togetherness through vermicompost-

ing. Vermicomomposting is about doing togetherness in a way that is neither 

detached nor engaged. While detachment can be a ‘good’ practice and engage-

ment can have ‘bad’ outcomes, the “implicit normative distinction” (Candea 

2010) between the two still seems to be attributed on the basis of a kind of rela-

tion, rather than on what that relation can do. This seems to suggest that there 

are normative guidelines for togetherness ‘out there’. That there is only one 

(correct) way to separate good from bad. That this is what needs to be done 

with goods and bads, to separate them. By contrast, vermicomposting offers 

space for conceiving of detachment and engagement differently. The together-

ness that is done through vermicomposting has a lot in common with Isabelle 

Stengers’ concept of cosmopolitics. Vermicomposting is political, we suggest, 

in the sense that it involves and brings together multiple different entities and 

activities. In “politics as usual” where generality and disinterested good will 

prevails, the political is “besieged with dramatic either/or alternatives” (Sten-

gers 2005:1002) that aim to resolve differences in a common, detached good. 

By contrast, cosmopolitics, as envisioned by Stengers, makes space for a slow-

ing down of the construction of this common world in order to “create a space 

for hesitation regarding what it means to say ‘good’” (ibid.:995). Building on 

Stengers’ work, we propose that in vermicomposting, instead of cosmopolitics, 

we do compost politics. While this opens up a similar space for slowing down 

and hesitating politics, it also allows for the specific practicalities and dirty, 

fleshy attunements that constitute composting with earthworms.  
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Getting started 

How to set up the bin? 

The container in which composting takes place is called a compost bin. A 

variety of containers can be outfitted for use as bins, but commercial bins are 

especially simple to use and assemble. To keep the bin separated from the 

ground, legs (or a tray used as a base) are fixed to the main collector tray, to 

which a tap is attached. This will help in collecting excess fluids, which can be 

used as powerful plant fertilizer. The main tray is the next layer added: here the 

worms will crawl and live. A number of other trays can be placed one on top of 

the other, to facilitate the activity of the worms and the collection of the com-

post. Finally, a covering lid closes the top of the wormery, leaving the light out 

and keeping smells inside. The bin is ready to use in a matter of minutes. 

At this point, to begin composting, you must add the bedding and the 

worms. Generally, commercial bins come with a block of dried coconut fibre 

that needs to be soaked in warm water. This is supposed to be enough to get 

your worms started. Still, worms can be upset by the change of environment, or 

by the loss of the complex microbial environment that they were accustomed to 

up until they move into your bin. In this case, they might try to leave the bin; to 

resist your attempt at bringing them together. To facilitate the settling of the 

earthworms into their new setting, some soil from a potted plant or a garden 

can be added, together with soaked newspaper torn into small pieces. Accord-

ing to some experts, the paper creates a good airy and moist environment, and 

the soil transplants a lively soil biota composed of microorganisms that will 

help the worms break down organic matter and adjust to life in the bin.2 

Assembling* the bin is about bringing a number of active elements together. 

These elements can easily come together or resist your attempts at assembling 

them. To avoid that, specific entities need to be combined, and others need to 

be separated. In this sense, assembling is not only about merging, but crucially 

also about separation; it is about making a specific togetherness and avoiding 

others. While it involves worms with microbial organisms, food scraps, and a 

device for extracting valuable fertilizer, it is also about keeping the bedding 

separate from the fluid tray, and the food scraps from the kitchen, and the 

worms from your floor.  

The combination and composition of heterogeneous elements is a strategic 

part of setting up the compost bin. When you keep a bin with decomposing 

waste in your kitchen you want it to be well closed, keeping moulds, bacteria 

and undesired smells away. The walls and lid of the wormery make it possible 

                                                           
 

2
 And it works! While Filippo had troubles with keeping his worms in the bin the first few days, 

Sebastian, who had added paper and soil, did not experience this. 
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to keep your worms and food scraps in the kitchen. The bin is at once an appa-

ratus for separating and for togetherness. Yet, while assembling the bin is cen-

tral in keeping things apart and in bringing them together, containment and 

assemblage are not sufficient for vermicomposting to work. Togetherness is 

not only about the kinds of associations, alliances, and compostions that can be 

made. A working bin is more than just the sum of its parts, and it is more than a 

forced co-presence. As guides often put it, this is only the first step to ver-

micomposting: to compost is a process and setting the bin is the starting point, 

but by no means the end of the process. Following the advice of vermicompost-

ing guides, we will have to go beyond the making of the togetherness of these 

entities.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 10 – Composting bin, sketch by the author. 

 

How does vermicomposting work? 

Your goal for your worm bin is to put waste in and get 

(vermi)compost out, thereby recycling the nutrients. To do 

this, a complex series of events must take place. (Nancar-

row & Taylor 1998:25) 

  

The kind of togetherness that vermicomposters seek is not merely done by 

putting things together, nor is it about containment, spatial proximity, or inti-

macy. Instead, the togetherness is a complex on-going set of processes and do-
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ings that are largely (but not entirely) in the hands – or, better, guts – of your 

earthworms. Everything passes through the earthworms’ guts digestive system, 

and, as Darwin noticed (1881), produces fertile castings that enrich the soil. 

Passing through the guts encompasses an embodiment and a transformation. 

Composting is about merging the worm’s eating and thriving with your dispos-

al and casting-off of food waste. And it is about merging the worms’ castings of 

digested material with your acquiring of fertile soil. This processual together-

ness is not harmonious (more on this later), yet it cannot be simply forced. In-

stead, vermicomposting amounts to a precarious composition of different, yet 

potentially converging, activities and processes. 

How does this happen? The guides will tell you that all sorts of bacteria, 

fungi, molds, and arthropods partake in the decomposition of your food waste. 

Next to the worms, numerous other critters are consuming and breaking down 

organic matter in your compost pile. Psychrophilic bacteria are the first to ar-

rive. Then, as the temperature increases because of their activity, mesophilic 

bacteria follow. The latter release carbon dioxide and increase the temperature, 

paving the way for thermophilic bacteria. Then, as the temperature lowers 

again, it’s the turn of actinomycetes and fungi. And of the earthworms.3 

It is these entangled metabolic activities of diverse organisms in the bin that 

makes composting possible. The relations between these organisms are com-

plex: “Over time, a large number of organisms in soil and litter have evolved 

different types of mutualist relationships with microorganisms” (Lavelle et al. 

2005:294). For this reason, scientists focusing on earthworms came to call the 

system of relations that takes place in these cases an “external rumen:” like the 

rumen in ruminant animals like cows, it is a space characterized by complex 

mutualist relations that help the processes of digestion. The worms have their 

own external rumen in the bin, since they (like the cows in their rumen) have 

mutualist relations with other organisms that help them to decompose and to 

digest organic matter. The term external rumen makes evident the importance 

of other organisms that partake in this process and, simultaneously, extends 

the bounded body of the worm. In this sense, it evacuates metabolic processes 

of a clear-cut subjectivity: is it the worm that digests? Or the microflora in its 

guts? Or the more diverse external system of mutualists that settle in your bin? 

Here, the term external rumen highlights the role of the bin as a digestive tract 

as a decomposing tool. 

                                                           
 

3
 This account is taken from Cromell (2010:32-3). As the aim of the guide is to offer a pragmatic 

overview of the processes that occur in the bin to help vermicomposters, the process is simplified 
and generalized. A trace of this is in the authors’ use of the term actinomycetes, prior to their 
reclassification as actinobacteria. 
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After you have assembled the bin, it will begin to decompose your food 

scraps and the composting will begin. The heterogeneous entities that take part 

in your composting are all involved, in some ways, in this decomposition. This 

is what the kind of togetherness that you need to achieve in vermicomposting is 

about: decomposing*. But this very specific composition of different activities 

and entities does not happen in a void, and needs the attention and mainte-

nance of the vermicomposter.  

 

How to maintain the bin? 

Even if the worms do the digesting, you will still have to arm yourself with 

patience and dedicate a lot of attention to your wormery to keep the decomposi-

tion and the composting going. Vermicomposting advice dwells long on how to 

maintain your bin in an “optimal condition”. This requires you to pay attention 

to a number of issues. Guides will tell you that temperature, moisture levels, pH 

levels, aeration, light, and food types and quantities are some of the key aspects 

a vermicomposter will have to be particularly attentive to. Above all, you will 

have to add your leftovers to the bin. But not all waste will do the job: the food 

scraps you feed your worms should adjust to their preferences. Knowing what 

to feed your bin requires tinkering. As we learned from our own experience and 

from guides, variety, moderation, experimentation and adaptation are key to a 

thriving compost bin. Conducting our experiment, we found inspiration in lists 

of good and bad food, such as the one below. 

 

The more variety in ingredients, the better the vermicompost. Try not to 

overload your worm bin with fruit and vegetable skins, which may attract 

vinegar flies. Also, avoid lots of salty food waste, which will dry out the 

poor little worms. Everything in moderation! Worms are known to have 

food preferences (really), so experiment to see what your red wigglers pre-

fer. Here’s a hint: sweet mushy stuff like melon, pumpkin, and squash is 

popular at my house. 

Other good additions include 

Raw or cooked vegetables 

Coffee grounds and filters 

Tea and paper tea bags 

Stale bread and grain products 

Ground-up eggshells 

Fruit rinds and cores 

Add citrus in very small amounts so the bin doesn’t become too acidic. 

(Cromell 2010:158) 

 

Every guide will offer lists of foods that are preferred and foods that are bet-

ter to avoid or limit. While the main points are similar, the lists can vary a lot. 

For example, a different guide tells us that it is better to avoid or limit “Citrus, 
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meat and bones, garlic, heavily spiced foods such as many Asian and Mexican 

dishes, hair, dairy products: milk, yogurt, or butter, eggs, fresh green wastes 

and fresh manures, poisonous plants, oils” (Nancarrow & Taylor 1998:55). The 

reasons for the recommendations vary, just as much as the recommendations 

themselves. From the risk of changing the pH of the soil, to the risk that the 

foods will “turn rancid and smelly as they decompose” and “attract undesira-

bles such as houseflies or vinegar flies”, to the likelihood of increasing pests 

and infestations (more on this later), to the possibility of having food scraps left 

behind because the worms prefer other foods, to the danger of coating the skin 

of the worms with grease and suffocating them. Eating and feeding happen in 

the complex environments that develop in the bin, and eating and feeding help 

to shape those environments. 

As a vermicomposting human, you will have to pay attention to these envi-

ronments, and try to balance them in face of their dynamic changes. “Monitor-

ing your worm bin is essential in keeping track of living conditions. You'll know 

when a problem is occurring, so you can take corrective measures” (ibid.:61). 

The temperature should be kept between 15˚ and 25˚ C, isolating the bin from 

the cold in winter, and from the heat in summer (hardly ever a problem in the 

Netherlands). The moisture level should also be adjusted according to the hu-

midity outside of the bin. “Moisture levels in bins should be kept between 70 

and 80 percent. This is the optimum moisture for worms” (ibid.:62). Or, more 

simply, if the bin has condensation on the insides of the lid, leaving the bin 

open during the day will lower the moisture level. Also the pH level should be 

kept in check and be adjusted according to the kind of foods that the worms are 

eating: a neutral pH like 7 would be the best condition. Adding egg shells or 

specific additives could help keeping that in check after a particularly heavy 

feeding. Furthermore, the bedding should be kept well aerated and dark. 

And, of course, there is the harvesting: when your compost is ready, you will 

have to take it out of the bin in order to use it while making sure the worms are 

kept in the bin. Different methods can be used to do this: from hand sorting, to 

screening the compost. Light and water can be used to push the worms to take 

refuge in different parts of the bedding, allowing you to take out the compost. 

Some commercial bins have a system of trays that pile up, allowing you to easily 

take the lower tray, filled with compost, and leave the worms crawling on the 

top layer. Also, some vermicomposters (especially those that do it on a large 

scale) will use another method, known as the ‘death method’: they simply kill 

all the worms and replace them each time they want to extract their compost. 

It is now clear that what goes on inside the bin is not autonomous and cut 

off from what goes on outside of it. The box, while it holds some things togeth-

er and separate others is also a membrane that allows the exchanges between 

your kitchen and the wormery to take place and keep the metabolic processes of 

your worms’ external and internal guts going. The guides stress that ver-
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micomposting is basically a process to obtain compost. An on-going process, 

since it is aimed at recycling food waste. While you will have to set it up at some 

point, the digestion and decomposition will go on, thanks to the attention you 

dedicate to it, as long as you need it. The care you put in your bin has a crucial 

role in your composting. Maintaining* the bin is the form that care takes in 

vermicomposting. If assembling the bin only takes a few minutes and decom-

posing is what the worms and the organisms in their external rumen do, there 

still is a lot of work for the vermicomposter. While the decomposition process-

es happen without you eating and digesting the food scraps, you still take part. 

Guides give advice on assembling the bin and bringing all the necessary entities 

together, and teach how crucial the worms’ metabolic activities are. Yet, they 

also call you to action, reminding you how the worms are not independent but 

rather rely on your care.  

 

Troubleshooting 

Why are the worms trying to escape? 

From one day to the other, close to 20 worms had left the bin on Se-

bastian’s balcony in Amsterdam. In the darkness of the night, they 

crawled out and ended up on the tray that he kept underneath the worm-

ery. As usual, he had given them food; he had let them breath during the 

day by leaving an open space between the lid and the box; and earlier in 

the week he had created little pockets of air by scooping around the soil. 

So, why did they escape? 

 

Why did the worms leave the bin? As one of the websites offering ver-

micomposting advice suggests: “This is probably just about the MOST common 

vermicomposting question out there!”4 While such questions ask about rea-

sons, their relevance for the vermicomposter is a pragmatic and empirical one. 

They are aimed at solving the problems that instigated the worms’ leaving the 

bin by focussing on the specificities of the situation at hand. Mind you: the 

problem is not about the worms that left the bin – who were probably already 

desiccated by the time you found them. Rather, the question unfolds the prob-

lems that triggered the earthworms to leave. This marks a shift away from the 

question of containment and control that the question that animates this sec-

tion of the article seems to raise. Acting on the bin is necessary to adjust the 

adverse conditions and bring the wormery back to composting, preventing 

                                                           
 

4 
From the online guide Red Worm Composting, available on 

http://www.redwormcomposting.com/general-questions/why-are-my-worms-trying-to-escape/ 

(last accessed 13-12-2012). 

http://www.redwormcomposting.com/general-questions/why-are-my-worms-trying-to-escape/
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more worms from dying. But this event cannot be generalized: guides cannot 

offer a general rule on what to do. Rather, they present some suggestions and 

some variables that are likely to influence the situation and let you try out which 

course of action to take. It could be the kind of food, or the quantities, or the 

pH, or the moisture, or a number of any other factors; or combinations of dif-

ferent factors, or even unpredictable or imperceptible ones. To decide what to 

do and keep the worms from leaving, the guides suggest, you will need to know 

your wormery, your worms and their needs. But how to know a compost bin 

and its more-than-human residents? The on-goingness and complexity of the 

processes that take place in the bin make the work highly variable and contin-

gent. Knowing*, in other words, emerges as a process, the outcome of which 

cannot be apprehended in advance, as it hinges on the provisional and make-

shift adjustments you engage in. So what does that look like? 

The dead worms that had left Sebastian’s bin were removed from the scene. 

Some of them, however, were still alive. These were placed back inside the bin. 

The problem here was not necessarily that some individual worms had left the 

bin, but that there was a risk that some of the factors listed above may cause 

more worms to do so. Checking the soil, it turned out that Sebastian’s bin was 

very moist. This may have been what made the worms leave. An answer to this 

could have been to keep the lid open (but only during the day when there was 

light to keep more worms from leaving) to let in air. Another answer would 

have been to reduce the amount of feed with high concentrations of water (cu-

cumber is a good example), since this will also make the soil moist. A third op-

tion, which was the one followed in this case, would have been to do nothing: 

to wait and see if the worms adapt and settle. Which sometimes they do.  

In this scenario, a scientific answer that establishes the exact cause for the 

worms leaving is neither necessary, nor viable. What suffices is a heuristic way 

to address the problem and make sure worms do not keep leaving the bin. As 

we saw, the guides suggest that you maintain an “optimal condition”. From the 

escaping worms, we learn that this is not a stable state, but a provisional and 

makeshift adjustment. This instability opens the space for a kind of knowing 

that is on-going, one that is never complete and exhaustive, but always redone. 

Vermicomposters will never find the perfect and infallible instruction for ver-

micomposting. More likely, they will find out, in time, what their worms like, 

what they do not like, how (or if) to adjust to temperature and feeding changes, 

and how to tinker with the soil so that the bin does not become infested with 

parasites (more on this later). As a vermicomposter, you will find, that is, a fluid 

recipe that can be changed and modified to adjust to different contexts, prob-

lems and situations. Here, the guides are crucial, together with an endless list 

of blogs, online guides, forums, videos and instructions of various types. But, 

most of all, as in the majority of DIY fields, experience plays a crucial role, since 

it best adjusts to the contingencies. Together with experience, mistakes, at-
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tempts, educated guesses, lucky strikes, and failures are integral aspects of 

knowing your bin. Knowing emerges in vermicomposting, once again, as a set 

of practices, multiple and contingent. In other words: you may not know, but 

rather become attuned to your worms. Compost politics is neither assimilation 

through identity nor the dream of harmony but rather a mutual domestication 

of multiple and different activities.  

Knowing, in this specific sense, becomes an essential tool in vermicompost-

ing: you will need to become attuned to the preferences of your worms, and to 

the changes in the bin, in order to adjust to them. Without the tinkering the 

worms will all leave the bin or die. In practice, this knowing takes the shape of a 

co-constructed, mutual, on-going and dynamic effort to attune your caring with 

the activities of the worms. Still, one that is not reciprocal in any egalitarian 

way, but rather sensitive to differences. ‘Learning to speak worm,’ here, means 

learning to become attuned to the subtleties of the worms’ relation with the 

wormery, with the food, with the bedding, with their environment. And food is 

a language that worms understand. It is a ‘language’, but one that is not inflect-

ed in words, sentences and grammar, but in the utterance of practices, in the 

less codified tinkering of everyday life.5 It is a language shaped not in the mouth 

but through guts. More than learning to speak worm, you’ll have to learn to 

feed worm. And, simultaneously, the worms will not learn to speak back to you, 

but to eat your leftovers. Knowing, here, is about feeding, caring, and maintain-

ing the bin. 

As we could see, freedom and control are not necessarily what is at stake. 

The point is not to know how to contain and control your worms, but it is to 

know how to feed them well. In the example above, you need to know what may 

have caused the earthworms to leave, not in order to control them, but in order 

to better care for the wormery. Tinkering with your bin, you are changing the 

conditions of the soil, and can try to make it more or less acidic, more or less 

moist, filled with this or that kind of food scrap. What is at stake is not the free-

dom of the worms, but the on-going metabolic activities of the bin.6  

 

How to deal with infestations? 

Filippo was away for a few weeks and asked some friends to drop by 

and give some leftovers to the worms. But when he came back, it became 

obvious that the food scraps his friends brought had not fed the worms, 

                                                           
 

5 
And, in this sense, it reminds us of Wittgenstein’s approach to language as language game 

(Wittgenstein 2001). 
6
 In this sense caring for the wormery is mindful of the lessons learned in analysing eating, but 

also of similar lessons drawn from reflections on mastery as transcending ideas of control and 
care within Amerindian anthropology (cf. Fausto 2007; Mol 2008).  



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

109 
 

but the mites that lived in the bin. An explosion of brownish spider-like 

creatures covered every surface of the bin. While mites were present in 

the bin also before this event, the population grew so much over a short 

time that there was no other alternative but to put the bin straight out on 

the balcony, to avoid having the infestation spreading around the kitch-

en. 

 

Mites, ants, nematodes, flies, slugs, rodents, and all sorts of critters can be 

attracted by the bin and settle in it. This was also the case for both of us: Filippo 

had mites and Sebastian had his bin swarming with nematodes. How to deal 

with these, and how they interact with the bin are crucial questions. While they 

are considered “unwanted”, this is not simply about deciding who should stay 

and who should go away once and for all: practically, such a decision would not 

be easily enforced. Hermetically sealing the bin would not help the composting; 

more likely it would stop it. As a vermicomposting website puts it: “for the most 

part you don’t need to get too stressed out about mites in your bin. Be assured, 

they are there to serve a function, and may simply indicate that your system has 

shifted out of balance somewhat.”7 Generally, then, they are part of a healthy 

compost bin and of the worms’ external rumen; without the complex ecosystem 

of soil bacteria, nematodes, mites, and fungi the worms would not be able to 

decompose organic matter. Eliminating all the other entities from the wormery, 

then, is not the solution:  

 

The worm bin is an amazing, complex habitat, with hundreds or thousands 

of decomposer species all working together to turn your kitchen scraps into 

fertilizer. And you thought you just had a bin of redworms! Not true - red-

worms are greatly outnumbered by other macro- and microscopic organ-

isms. All these organisms are decomposers and beneficial to the ecosystem 

- so don't fear any newcomer you may find in the bin - in all likelihood it's 

just another one of your redworms’ friends.
8
 

 

However, when, as in the example above, there is an infestation, some of the 

decomposers stop being friends and become parasitic. Something needs to be 

done, but what and how? To answer this question we should consider more 

closely the kind of activity that goes on in the bin, and how that merges with the 

effort of the vermicomposter in caring for it. 

                                                           
 

7
 From http://www.redwormcomposting.com/worm-composting/a-mite-is-a-mite-is-a-mite-not-

quite/ (last accessed 13-12-2012). 
8
 From http://www.vermica.com/articles/other_organisms_in_worm_bins.htm (last accessed 20-

12-2012). 



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

110 
 

As with the worms that left the bin, the problem with infestation is not one 

of control, but of maintaining and feeding. As we saw, all kinds of human and 

nonhuman activities and practices are brought together in and around the 

wormery: the worms’ metabolic processes and eating, the external and internal 

organisms’ chemical processing and decomposition of organic matter, your 

adding of food scraps and checking the conditions of the soil, and even the 

mites’ infestation and thriving in the bin. Vermicomposting is a multiplicity of 

practices and metabolic processes that articulate and complicate the boundaries 

between the different transformations that go on in and around the bin, be-

tween insides and outsides, and even between humans and nonhumans.  

In this sense, there are no general guidelines for compost politics*. The sit-

uations differ and so do the remedies, and it is not always possible to grasp the 

situation. This becomes clear in the case of the mites. Sometimes, the mite 

population in your bin can increase dramatically: the convergence of the various 

activities, processes and metabolisms is disrupted. The coexistence does not 

work anymore. What to do in this case? Some guides suggest that “There is re-

ally no need to worry about them because mite population blooms are cyclical 

and will decrease naturally with time. They are the types of mites that eat dead 

decaying organic material just like the other beneficial organisms in the worm 

bin, so there is usually no need to take action against them.”9 Other vermicom-

posters have more radical solutions to infestations: “Heavily water, but do not 

flood, the worm beds. Mites will move to the surface, and worms will stay be-

low the surface. Use a hand-held propane torch to scorch the top of the bed and 

kill the mites. This procedure may be repeated several times, at three day inter-

vals, if needed.”10 

The composition of the different activities and (metabolic) processes in 

vermicomposting is not pre-given; it is an achievement. Crucially, although 

such convergence can be articulated in so many words in guides and manuals, 

this is not a discursive achievement: it is about practical tinkering, about 

handheld propane torches, acidic pH levels, rotting cucumbers, infesting mites 

and earthworms’ guts. It may be about intervening in the bin, killing mites, 

risking the balance of the wormery. But it may also be about not intervening 

and letting the infestation do its course. In vermicomposting, you will have to 

practically maintain the bin and tinker with it to keep it in an ‘optimal condi-

tion’, but this activity plays out, intervenes and interferes with other on-going 

activities, like decomposing, feeding, and maintaining.  

                                                           
 

9
 From http://www.happydranch.com/articles/Mite.htm (last accessed 20-12-2012). 

10
 From http://www.nyworms.com/earthworm_mites.htm (last accessed 20-12-2012). 

http://www.happydranch.com/articles/Mite.htm
http://www.nyworms.com/earthworm_mites.htm
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Knowing exactly what goes on in the bin is neither necessary nor possible. 

And caring for the bin is not the same as controlling it. Instead, to learn to be-

come a vermicomposter is to learn to become attuned to different ongoing and 

makeshift processes. These will never converge into a single, common one. At 

best, they can be tinkered with to make them coexist, if only temporarily. They 

can be adjusted, constantly, to try to fit vermicomposting. This becomes clear 

when we reflect on how the different senses of eating and feeding are fore-

grounded.  

 

From food to compost 

Feeding: between eating and composting 

In vermicomposting feeding* is crucial. This entails making good decisions 

about which foods to use, but equally important is the question of how to feed 

the worms. For example, the size of the portions and the frequency of the feed-

ing require careful planning. “Plan on feeding your worms about half their 

weight in food scraps per day. When starting a new bin, offer just a handful of 

food until they get acclimated and start digging into your provisions. As a gen-

eral guideline, feed your worms when the majority of the previous food has dis-

appeared” (Cromell 2010:157). Another aspect concerns how feeding takes 

place. The food might be cut in smaller parts, to facilitate the decomposition: 

one guide asks “to chop or not to chop?” the food you feed the worms. In a 

short time you will learn how to care for and prepare the food. Through our ex-

periment, we learned that saving, sorting, chopping and handling our food 

scraps quickly became an everyday routine, like preparing our own food. The 

difference is that the worms’ meal is made of what we would otherwise have 

thrown away. Potato peel, rotten tomatoes, mouldy bread, egg shells: these are 

the kind of things that we would prepare for our worms to eat. For the ver-

micomposting human this is not food, but food waste.  

To say that vermicomposting is a practice through which food is shared be-

tween humans and worms would, in this sense, be misleading. The stale and 

mouldy bread that we occasionally fed our worms was fed to our worms pre-

cisely because we no longer wanted to eat it. The worms, however, did not mind 

the mould, or the egg shells. . Similarly, the worms did not excrete what for 

them was “fertile soil” but waste matter, worm castings. As a vermicomposter, 

you may use the worms’ casting for growing plants. And you may use it to grow 

new food. 

 

Vermicompost, which is what you get when food scraps and bedding are 

processed by worms, is one of the main reasons people start keeping 

worms. To some gardeners, using casting or vermicompost to fertilize the 

vegetable garden completes the cycle. (Nancarrow & Taylor 1998:95) 
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What happens in vermicomposting is thus a series of transformations by 

which food may be turned into waste and waste may be turned into food. This 

conjures an image of a closed cycle, one that is completed once your food waste 

has been used to produce new food. The image of a ‘cycle’, however, is mislead-

ing. In fact, it is too unitary and does not account for non-convergences, differ-

ences, and imperfect encounters. If it is true that you can use the compost to 

grow new vegetables, it is also true that a number of transformations goes on in 

composting, and nothing ‘comes back’, nothing is ‘the same’. Eating, feeding 

and composting are transformative and always involve changes, that, although 

small, require specific solutions to specific problems. And so each moment in 

vermicomposting can be distinct from the next one, and require different ap-

proaches. For this reason tinkering and attending to differences and specifici-

ties is crucial in vermicomposting. As much as the bin is not about contain-

ment, so too composting is not necessarily about closing off cycles. 

 

Conclusions, in the form of a Glossary 

ASSEMBLING – Guides always begin by the assemblage of the bin. To host 

vermicomposting effectively, the wormery needs to have certain characteristics 

and bring many different entities together – whether you are using a commer-

cial bin or building your own. Assemblage is a term that has been gaining 

weight in social sciences, and rightly so since it can do important work. But the 

avenues through which it came to its current popularity are complex and we will 

not delve into their histories.11 Here, we will focus on what it does in our ver-

micomposting case. 

At first sight, talking about the assemblage of the bin seems to be fairly tri-

fling. After all, we have all assembled things: you get the pieces, follow the in-

structions, and put them together. But to a closer look, assembling the bin is 

not a trivial matter. In fact, attending to what goes on in the assemblage of the 

bin allows us to complicate the centrality of human action. It is not only the 

vermicomposter that merges worms, bacteria, plastic trays and bedding togeth-

er: the act of bringing entities together is diffused in the bin. The bedding, the 

soil, the microflora and the bin do much of the togetherness of worms and hu-

mans, as do the food scraps in your kitchen. They are not just inert pieces that 

you put together. Without all of them, you could not achieve the togetherness 

that is needed to compost. This is a classical insight in STS.12 So assembling is 

not only about bringing entities together and shaping alliances that work. It 

involves more than the strategic association of heterogeneous things: the ac-

                                                           
 

11
 For a good overview of the Deleuzian origin of the term and its potential misconceptions, see 

Phillips (2006).  
12

 See, for example, Callon (1986). 
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tions of and relations between the various entities that come together is also 

part of assembling.13 Simultaneously, we learn that doing togetherness also 

involves separating. Adding the worms to the bin is also keeping them away 

from the kitchen. It is also about their relation with the bedding and the bacte-

ria in the soil. More than one and less than many, as Strathern (2004) and Mol 

(2002b) would have it. All sorts of relations and actions are part of the togeth-

erness of the bin, reminding us that assembling does not work if it merely re-

sponds to an additional logic. Thus, assemblage is important for achieving to-

getherness, but it is not the end of the story. 

 

DECOMPOSING – The togetherness that is sought in vermicomposting is not 

simply about putting things together, but it has to do with compost. This re-

quires a complex set of metabolic processes, most of these involved in earth-

worms’ digestion, decomposing food scraps into organic matter. The entities 

that populate these processes proliferate. Not only are there earthworms, but 

also their guts, their gizzards, their whole digestive systems, their complex 

physiology, their intestinal flora and fauna. Even more so: the worms’ digestion 

is stretched not only inside their guts and bodies, but also outside, in the bin, 

together with a number of other organisms and entities. This is one of the big-

gest challenges of considering decomposition: it questions the boundaries of 

subjects and objects, of inside and outside, of one action (e.g. eating) and an-

other (e.g. excreting). It spreads the activity of decomposing among different 

and heterogeneous entities and through diverse activities and processes. In this 

sense, it reminds us of what Butler wrote about gender: “My argument is that 

there need not be a ‘doer behind the deed,’ but that the ‘doer’ is variably con-

structed in and through the deed” (Butler 1990:142). In the case of decomposi-

tion, this is true in a very fleshy way: it is about the transformations of food 

waste into compost and into the bodies of worms, and a vast array of other or-

ganisms and entities. Simultaneously, the deed is not clear-cut either, but it is 

itself the merging of other processes. We have called this a composition, but 

the term is not precise. It is not merely about putting together different entities 

and activities, but concretely about decomposing and all the kinds of processes 

that go into that. 

                                                           
 

13
 This suggestion has travelled less easily than the idea that agency is not exclusively human. In a 

sense, even in Latour’s own more recent work this has been overlooked by giving precedence to a 
more linear understanding of assembling. This is clear in his suggestion to ‘reassemble the soci-
al’: while his use of assemblage there is diffused and involves nonhuman agencies, the action of 
reassembling that the sociologists are called to undertake still figures a subject that is in control 
and that simply puts things together. For a similar exploration of the limits of association, see 
Bertoni (2013).  
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This offers us a first clue towards the lesson that vermicomposting can teach 

us about togetherness and its politics. Starting from evoking the “modernist 

clash with nature” represented in Cameron’s Avatar, Bruno Latour offers a 

manifesto for a different ‘politics of nature’: a compositionist one (2010). He 

chooses composition because  

 

it underlines that things have to be put together (Latin componere) while 

retaining their heterogeneity … Above all, a composition can fail and thus 

retains what is most important in the notion of constructivism (a label 

which I could have used as well, had it not been already taken by art histo-

ry). It thus draws attention away from the irrelevant difference between 

what is constructed and what is not constructed, toward the crucial differ-

ence between what is well or badly constructed, well or badly composed. 

What is to be composed may, at any point, be decomposed. (ibid.:473-4)  

 

Up to now, Latour’s composition fits very well what goes on in the bin. But 

he pushes his claims further, aiming to make his own the task of finding uni-

versality. “From universalism it [compositionism] takes up the task of building 

a common world; from relativism, the certainty that this common world has to 

be built from utterly heterogeneous parts that will never make a whole, but at 

best a fragile, revisable, and diverse composite material” (ibid.:474). Here is 

where we play the Stengerian card of the idiot, and slow down behind Latour. 

Instead of the universalism and grand narrative of composition, we put forth 

the decomposition that animates the vermicomposting bin. This is precise, lo-

cated in practices, and it requires a lot of effort to travel outside of vermicom-

posting. But, simultaneously, it is more true to the dirty and messy practices 

and politics it is involved in. This allows it to reinvent and reshape politics in 

terms of the practices and matters (of concern and of fact) that are involved in 

it, avoiding the opposite move which characterizes a call for the Latourian ‘Par-

liament of Things’ (2004). In this case, as we will see, the concerns of eating, 

being eaten, and feeding will offer a different kind of politics from the democ-

racy of the compositionists.14 A politics that diffuses activity among heteroge-

neous entities and processes, encompassing fluidity and transformation, and 

grounding this mutability in the asymmetries of eating. 

  

MAINTAINING – The importance of going beyond bounded notions of hu-

mans and nonhumans (and earthworms, and guts, and eating) becomes clear 

when considering the maintenance of the bin. At first sight, the division of 

roles seems simple: the worms do the digestive and transformative work of 

                                                           
 

14
 See also Munk & Abrahamsson (2012). 
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composting, while you assemble and take care of the bin and keep light, mois-

ture, and feeding routines in check. But this division is only superficial. The 

worms and you become attuned to each other, and to the special environment 

that is the compost bin. Your worms become worms-with-wormery and you 

become human-with-wormery: their activities and yours need to become entan-

gled and non-reducible, if they are to succeed. If you don’t adjust your feeding 

to their preferences, they will not thrive; if they don’t adjust to the bin, they will 

die somewhere on the floor of your kitchen. Still, this muddying of boundaries 

is not a flattening, nor is it easy. It takes work, and it can always produce fric-

tion, and lead to failure. In this sense, Latour’s rendition of Callon’s “general-

ized symmetry” is not helpful here, since it gives the impression of a flat set of 

relations.15 The need to make space for asymmetry in maintaining the bin re-

mind us instead of Fausto’s presentation of the Amerindian category of mas-

tery: “One of the important features of this relation is its asymmetry: the owners 

control and protect their creatures, being responsible for their well-being, re-

production and mobility. This asymmetry implies not only control but care” 

(Fausto 2007:333). But our bin is not in Amazonia: what transporting this cate-

gory of mastery to our bins does for us is to do away with the assumed distinc-

tion between control and care. And, simultaneously, it rids us of the normative 

division between ‘good’ engagement and ‘bad’ detachment, following Candea 

(2010). In this sense, various explorations of care on the farm have already tak-

en steps towards dirtier normativities emerging with care practices Harbers 

2010; Law 2010; Singleton 2010). The practices that go into the maintenance of 

the bin, then, allow for – at least – a partial evacuation of the cosy language of 

love and passion, while still sharing in some of the language of care. We do not 

love the worms, and probably few vermicomposters do.16 Or maybe we do. But 

if we do, we do not love them in the sense of a comfortable love, a passion that 

is easy and does not make demands on us. If it is love that inspires our care, it is 

a love that is about asymmetric relations, about profound differences, about 

irreducible otherness. Care might need the language of love, but of a love that is 

dirtier and not easy. In this sense, the first step to take to avoid homogenizing 

our stories into comfy and cosy ones is to refuse all-encompassing normativi-

ties, both the ‘bads’ and – especially – the ‘goods’. Only in this way can we be 

                                                           
 

15
 This problem is more connected to a frequent misreading of Latour, since he explicitly says that 

“ANT is not, I repeat is not, the establishment of some absurd ‘symmetry between humans and 
nonhumans’. To be symmetric, for us, simply means not to impose a priori some spurious 
asymmetry among human intentional action and a material world of causal relations” (Latour 
2005:76). Still, this is a misreading that he seems to facilitate with his work in Politics of Nature, 
and that requires, for us, a more careful treatment. 
16

 In fact, Sebastian is not particularly keen on touching them, while Filippo drove his bin out of 
the house, and slowly lead his herd of worms to extinction with his travels. 
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true to the mantras of companion species: “partners do not precede their relat-

ing; all that is, is the fruit of becoming with” (Haraway 2008:99). 

 

KNOWING – The advice offered to vermicomposters often involves calls for 

knowing the bin and its contents. But, while knowing your worms is crucial to 

be able to tinker with them, it is not severed from other practices in an obvious 

way. It is neither an objective, detached, and absolute knowing, nor one that 

involves engaged judgement, control, and containment. Instead, knowing the 

bin is a situated and makeshift set of hands-on practices. Since it is concerned 

with the tinkering and caring that maintaining the bin involves, the kind of 

knowing that emerges from vermicomposting advice is a knowing in practice. 

In vermicomposting, knowing is maintaining the bin and feeding the worms. It 

resembles the kind of knowing where an attention to practices allows us to 

“spread the activity of knowing widely” (Mol 2002b). Doing this displaces the 

familiar dichotomy between knowing subject and known object. The polarities 

that characterize knowing in the bin have to do with the care taker and the cared 

for, the feeder and the fed. What emerges from vermicomposting resembles 

more practices of domestication: knowing is a kind of mutual attuning.17 Mutu-

al, here, does not mean homogeneous or symmetrical, though, but involves an 

uneven, heterogeneous and irregular reciprocity, a coexistence more than a 

communion. Knowing as maintaining and feeding intimately connects to the 

engagement of the composter in keeping the compost bin going, but also the 

relations of worms with soil and decomposing matter and of the microbiome of 

the bin and the guts of the worms. If you don’t ‘know your bin’, you won’t be 

able to keep composting going. Knowing your bin is a pragmatic need in com-

posting: you have to understand how to tinker with it, and what to adjust, in 

order for the composting to go on. 

 

COMPOST POLITICS – Vermicomposting is complex: the coexistence of heter-

ogeneous and disparate processes and entities may bring about problems. To 

the vermicomposter, this begs the political and normative question ‘what to 

do?’ Through hands-on experience, we learn that there is no univocal answer to 

this question. There is no ‘natural’ answer, no moral guidelines ‘out there’. 

Still, composting is possible. “In some ways, trust and interest, even for very 

different stakes, could be shared” (Despret 2004:116). The agreement that Vin-

ciane Despret talks about when exploring ethological research, like the conver-

gence that happens in your bin, is an achievement – one that is achieved also, 

                                                           
 

17
 The category of ‘domestication’ is a particularly complex one (Cassidy & Mullin 2007). In our 

use the term is closer to attunement (Despret 2004; Thrift 2005), inter-patience, and intra-action 
(Candea 2010; Barad 2007). 



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

117 
 

and crucially, through disagreement. You, the worms, the microbial fauna of 

the bin do not ‘want’ the same thing. 

With different stakes come different politics. Freedom and democracy are 

not to be contested in vermicomposting. It is not free will and intentionality. It 

is compost. It is worm manure. At least for the vermicomposter. For the worms 

it mainly plays around eating (in the extended sense discussed above). In this 

sense it is not so much disagreement that characterizes the bin, as the material-

ly heterogeneous and tangibly different practices and activities that make ver-

micomposting possible.18 In this sense we take seriously Stengers’ suggestion 

that “the ‘cosmopolitical’ proposal, as I intend to characterize it, is not de-

signed primarily for ‘generalists’; it has meaning only in concrete situations 

where practitioners operate” (Stengers 2005:994). This asks us to attend to the 

specificities of the ‘concrete situation’ we work with, in this case composting. 

So, in compost politics, instead of cosmos, it is compost that “refers to the un-

known constituted by these multiple, divergent worlds and to the articulations 

of which they could eventually be capable” (ibid.:995). The multiple, divergent 

worlds that are articulated in vermicomposting are the worlds of earthworms, 

their external and internal digestive processes, the mites, the nematodes, the 

decomposing kitchen waste, the vermicomposter and the other worlds we un-

folded in this paper. The limits of the language of translation and diplomacy 

that is proposed as a path to ‘controlled equivocation’19 or to ‘civilized practices’ 

in cosmopolitics become clear when dealing with contexts in which human and 

nonhuman boundaries are muddy. In the dirty and messy togetherness of com-

post, constructing a common world is not about bridging differences, bringing 

about similarity, understanding and agreement. The togetherness of the bin is 

political, in that it calls for assembling, arranging, composing, separating, and 

working with others. But the commons of compost are divergent, heterogene-

ous, profoundly different: if compost was a common world, the waste would be 

waste, not food. The castings would be manure, not soil. The politics of com-

post are grounded in these differences, and still they come together in ver-

micomposting notwithstanding – better even, thanks to – these divergences. 

What this can mean for our politics of nature is that we cannot dream of simply 

or easily ‘bringing nonhumans into politics’.20 We need to reinvent politics after 

                                                           
 

18
   This shifts the response from a more dialogical language – the one of disagreement (Rancière 

1999), translation (Viveiros de Castro 2004, democratic deliberation and diplomacy (Latour 2004) 
– to one that is done in practices, as we shall see. 
19

 The connection between Viveiros de Castro’s “controlled equivocation” and Rancière’s disa-
greement within the frame of cosmopolitics follows from Marisol de la Cadena’s proposal (2010) 
for an “indigenous cosmopolitics”. A proposal, we suggest, that remains within a discursive 
realm because of the specific kind of (human-centered) politics with which it works. 
20

 As a growing number of scholars seems to be suggesting, especially after Bennett (2010). 
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the divergent relations and varied practices in which humans and nonhumans 

are already together, so closely and variously that distinguishing between them 

is not obvious. 

 

FEEDING – The convergence that takes place in compost not only involves 

different actors, but also a multiplicity of practices: agreement is neither neces-

sary, nor possible if it is conceived as a reduction of differences. But disagree-

ment and heterogeneity can still come together and somehow work. Feeding 

offers a good way to shift how we think of this divergent togetherness. In fact, it 

is never one sided. It always comes with divergent bodies, practices and desires 

– very divergent in the case of vermicomposting, since we feed the worms with 

what we would not eat. You feed your leftovers to your worms and they feed on 

it. The worms’ feed gets eaten and decomposed. With its transitive and intransi-

tive senses, feeding holds all of this together as it describes both the activity of 

the vermicomposter and the worms. As Strathern points out, feeding, just as 

eating, “seems to be a general way of articulating the entailment of all kinds of 

entities in one another” (Strathern 2012:11). 

In this entailment, the object can be enacted in some practices as waste, in 

others as feed, in others as food, and in others yet again as compost. These 

multiple enactments are ongoing and they need to happen simultaneously for 

vermicomposting to work. In this sense, then, feeding/eating, with its trans-

formative and relational character, allows us to conceptualize the togetherness 

as a patchwork, as a composite of differences that do not necessarily require a 

common world. Our worms and us, the vermicomposters, eat and feed/are eat-

en and fed by transforming and transubstantiating matter into food/waste, but 

we do it crucially differently. The togetherness of our bin is in friction, and yet 

brought together by the on-going processes of eating, feeding and decompos-

ing without reducing this friction, but relying on it. The divergences of feeding, 

eating, and being eaten push us outside of a constrictive Western naturalism 

(Candea & Alcayna-Stevens 2012). The food/waste that you/the worms feed can 

simultaneously be the same object, and not the same object. The reality of the 

compost bin is not pre-given, but rather emerges from practices and processes, 

otherness and difference are not conceived as self-identity.  

Feeding/eating brings different activities and diverging ‘desires’ together. In 

so doing, it allows for multiplicity and practices to come together in on-going 

events.21 Through the compost politics of vermicomposting, different bodies, 

desires, and practices are kept different and in tension rather than being re-

                                                           
 

21
 In this sense we push Strathern’s framing of Vargas’ comment (2010) further: it is Eating more 

than Having that characterizes a metaphysics – if such a material semiotic position can engender 
a metaphysics at all – “of ecology rather than ontology” (Strathern 2012:12). 
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solved through what would be considered the ‘common good’. It is in this 

sense that vermicomposting allows us to push the notion of companion species 

beyond the assumptions of intimate, straightforward and innocent relations, of 

cute and domesticated pets. The experiment with vermicomposting shows that 

the notion of companionship can signal something less cosy, more complex, 

and yet all the more interesting, especially if we stay close to the troubling sense 

of togetherness that the etymology of the term offers. From the Latin cum 

panis, with bread, can signal something very different when the bread shared is 

not the same. If the togetherness of eating and feeding brings differences to-

gether it does so not in making them similar again, or in resolving them in a 

common world, but in the transformation and destruction that digestion and 

decomposition involve. Simultaneously, though, the asymmetries found in your 

bin are not normatively already denoted as positive or negative. Feeding unset-

tles the “implicit normative distinction between engagement and detachment” 

(Candea 2007:243) that Candea criticized. But the feeding that takes place in 

the wormery goes even further. It does not simply show how detachment can 

also, in some practices, be a useful strategy for shaping relations. And it does 

not remove the problem of normativity either. Rather, it amplifies it. In this 

sense, we can appropriate what Strathern writes of eating in Melanesia: “Food 

itself is the result of others’ feeding, hence eating in general exposes the eater 

to all the pleasures and hazards of relationships” (Strathern 2012:9). In feeding 

and eating the normative question becomes vital, shifting the possible answers 

from the general to the particular, to the provisional time of practices. 

In eating, there are no ethical guidelines ‘out there’ for the politics of the 

compost (or cosmos). It is not your intimacy with your worms or your detach-

ment from them that will guarantee the success of your vermicomposting ex-

periment. It is not the kind of relation, be it one of engagement or detachment, 

which is normatively charged. It is what this relation does, what it enacts. It is 

how its togetherness is achieved in specific and provisional moments that be-

comes the appropriate site for the normative question. Only your tinkering, 

your on-going effort to interfere with the decomposition in such a way as to 

compost your leftovers, can impinge on the ‘good’ or ‘bad’ result of your bin. 

Appropriating Strathern’s quote, we can say that, in vermicomposting, “what 

one never knows is whether [feeding] will be to positive or negative effect. The 

[bin’s] future well-being will bear that information” (ibid.:11). 

 

GUIDES – This entry is purposefully the last one of the glossary, although it 

was the first one of the text. It is so because it allows us a reflection on our writ-

ing style. Experiments in writing are not like the kind of experiments that take 

place in labs. They do not bring about matter of facts. They merely try things 

out, stretch metaphors and styles, and provisionally do things differently. They, 

at times, might succeed and seduce more readers. But, what this experiment 
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with the style of guides does, for us, is something different. Guides work by 

offering heuristic notions, exemplary cases, and pragmatic answers. Still, these 

generalizations, examples, and solutions can only work in so far as they are 

practically enacted in hands-on experiments and concrete situations. The do 

not address why questions; instead they move from asking how to asking how 

to. In this sense, guides take seriously the position of Leibniz that Stengers em-

braces in cosmopolitics: 

 

Leibniz wrote that the only general moral advice he could give was ‘Dic cur 

hic’ – say why you chose to say this, or to do that, on this precise occa-

sion. … The question of responsibility is thus divorced from the definition 

of truth. Responsibility is not a matter of who is being ‘truly’ responsible, it 

is a matter of concern, and, as such, open to technical advice. (Stengers 

2005:188) 

 

Technical advice is what you can get from a guide. This is not only divorced 

from truth, but also from knowledge as an aseptic thing that happens in the 

mind and is cut off from the fleshy and dirty world of practices. Instead, it deals 

with knowing in practice: knowing by experimenting, tinkering, and getting 

your hands (and kitchen) dirty. A knowing that confuses objects, subjects, and 

the directionality of action. While it is always open to criticism and improve-

ment, it also evokes a different form of politics: one that, to us, proved to be 

particularly relevant when dealing with the problems of compost politics. But 

also, crucially, one that is open to transformations and appropriations 
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Fig. 11 – Compost, photo by Sebastian Abrahamsson. 
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Afterwords & Afterworlds 

 

 

 

The chapters that compose this thesis explore different versions of the earth-

worm and, especially, of the kinds of togetherness earthworms help articula-

ting. It is the questions of how to live together with earthworms, and how ea-

ting can help recast what such togetherness is that animate the thesis. While 

the introduction situates these questions within the broader debates that cha-

racterize the hinterlands of anthropology of science, science studies and femi-

nist theories, the responses the articles offer do not always easily fit in this con-

jured framework. This concluding chapter of the thesis revisits each article in 

terms of the debates that feed into the question of togetherness that I presented 

in the introduction. Each section that follows goes back to the specificities in 

which the writing was entangled, and retraces the conversations that helped 

shape my approach to the materials and the responses they provided to my que-

stions. In this way I hope to unfold how the contingencies of each article relate 

to and help to answer the question of togetherness more directly. 

This way of working means that this final chapter takes the form of after-

words to the four chapters assembled in the thesis. These afterwords find thrust 

in their capacity of multiplying conversations, versions, enactments, and direc-

tions fractally and partially, showing the constitutive ‘more than one and less 

than many’ character of the worms and worlds they consider. They situate each 

article in the debates that shaped it, shedding light not only on the intellectual 

conversations themselves, but also on the contingent genealogies of the aca-

demic contexts my colleagues and I have been shaped by and helped shaping 

and their entanglements with my materials. 

The sections that compose this concluding chapter, then, might be read in-

dependently after each chapter, or – rather – collectively, as a form of conclusive 

reflection, both on the content of this thesis, and on the development of my ar-

guments. The kind of togetherness I try to articulate throughout my doctoral 

work is exemplified here by the ways objects, contents and contexts can relate 

and be held together in ways that exceed coherent wholes. These afterwords, 

then, do not only explain the togetherness I attempt to unfold, but also enact it 

in the structure of the writing, and in the interventions this can offer. Bringing 

the articles to bear on their context and vice versa, I articulate the traffic bet-

ween the text, the material, their hybridities and what they do and how they do 

(or could do) it. In the final section, titled afterworlds, I reflect on this move in a 

methodological sense. 

In this way, these afterwards show explicitly how they are not held together 

by a coherent object, a coherent context, or a coherent question. Instead, they 
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are compacted together by the burrowing, composting and eating of the earth-

worms that riddle the chapters. Earthworms do not make coherence; yet, they 

do allow for and compose togetherness. How such togetherness is also found 

in the practices of my own research is what this concluding chapter and its af-

terwords and afterworlds articulate. 

 

*** 

 

Chapter 1 – Naturalism and the earthworm multiple 

I started working on chapter 1 after I had already encountered earthworms 

in my fieldwork in the Vrije Universiteit (the research I presented in the second 

chapter). The relevance of these invertebrates as models for the questions that 

informed my research project raised my curiosity. So I decided to consider more 

closely what kind of object an earthworm could be. The answer seems obvious 

at first. A colleague of mine would have probably answered it with a sarcastic 

web tool called Let Me Google That For You. As the creators put it, the tool is 

“for all those people who find it more convenient to bother you with their que-

stion rather than google it for themselves.” It creates a demonstration of how to 

conduct a Google search with the ‘banal’ question someone bothered you with. 

The first answer such a search would provide would be Wikipedia’s take on 

earthworms: “An earthworm is a tube-shaped, segmented worm found in the 

phylum Annelida.” The web page goes on to describe a unitary earthworm.1 

The article that constitutes the first chapter of this thesis aimed at com-

plicating this answer. Going to the Natural History Museum in London to learn 

what an earthworm is, I found that what seemed a mundane object of natural 

sciences actually provided more tensions, heterogeneities and incoherences 

than stable, univocal and certain definitions. For readers of science studies, and 

especially those familiar with the more feminist tradition in that literature, this 

would not come as a surprise. 

A recent translation of a milestone contribution by Annemarie Mol – origi-

nally published in Dutch in 1985 – makes this clear. There, Mol prefaced the 

translation of Who knows what a woman is… with a reflection on the interven-

tion that article made in the debates that were taking place during the 80s. The 

core message, she writes, was “that ‘everyone’ knows what a woman is, but that 

these diverse knowledges do not just build on each other but also clash” 

(2015:61). In the same text, she expands on this point by reflecting on the simi-

larities between the 1985 article and her later book, The Body Multiple (2002). 

                                                           
 

1
 Even if the fact that this earthworm is cumulatively characterized by natural scientists is implied 

in the description, its characterization usually disappears behind a few brief historical remarks. 
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In both she argues “that various branches of science do not share necessarily 

the same object, even if they give their object the same name. Asking different 

questions, mobilizing different techniques, they enact different versions of the-

ir ‘more than one and less than many’ object (Strathern 1987). These versions 

may be both interdependent and in tension” (Mol 2015:61). 

This insight was embedded in the conversations that in those days engaged 

feminists and science studies scholars alike. Indeed, the attention to the objects 

of science had already begun to show how the practices of the sciences did not 

simply allow one to know reality, but actually staged it in varied ways. In a simi-

lar vein, chapter 1 does the work of unpacking the earthworm, showing how 

these invertebrates, in practices, can be different, heterogeneous and multiple. 

But the discontinuities between different versions of the worm are not water-

tight. The unitary earthworm that the life sciences know is achieved not so 

much despite these differences, but thanks to them. It is by carefully coordina-

ting heterogeneous earthworms that scientists can bring forth the unitary de-

scriptions of nature we are familiar with – and that are echoed in the descripti-

on found on Wikipedia. 

This coordination was particularly important for the original article that 

forms this chapter. In fact, the article was published as a contribution to a spe-

cial section in the then newly re-launched Cambridge Anthropology journal. 

This section, springing from a panel organized by Matei Candea and Lys Al-

cayna-Stevens at the 2012 Association of Social Anthropologists conference, 

gathered a number of colleagues interested in pushing the category of Western 

naturalism. For anthropologists, naturalism was raising interest as it was incre-

asingly used as a notion against which other ways of relating to non-humans 

were compared. This was especially true for a burgeoning strand of the structu-

ralist tradition that found its ethnographic cases in Amazonia. Exploring Amer-

indian examples, Philippe Descola and Eduardo Viveiros de Castro referred to 

the binaries of body/mind and of nature/culture to tease out alternatives to the 

idea that there exists one unitary nature on which several cultural perspectives 

have different views. As Candea and Alcayna-Stevens put it, “In an elegant recu-

rsive twist, both of these arguments introduce alternatives to ‘naturalism’ which 

are no longer cultural alternatives (that would be a still ‘naturalist’ way of thin-

king about them) – but, more radically, ontological ones” (2012:38). 

The creativity of this argument, leading to the so called ‘ontological turn’ in 

anthropology, was particularly generative and became a locus of debate in the 

field. But it also lead to “the suggestion that Western naturalism has 

consequently become an exotic and unknown anthropological ‘other’ at the very 

heart of our imagined ‘self ’” (ibid.:37). It was with this suggestion in mind that 

the colleagues in the ASA panel and I set to explore Western naturalist prac-

tices. In this context, the forms of coordination I encountered around the 

earthworms at the Natural History Museum were interesting in that, more than 
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conjuring stable objects, they focused on bringing together heterogeneities. In 

this sense, the earthworm enacted in the practices I discussed in this chapter 

was not a simple and clean cut object, but rather came into being together with 

various objects, subjects, practices, theories, and figurations. Rather than stan-

ding out for its specific objects, or for a particular brand of nature, it seemed 

that Western naturalism was characterized by specific genres and ways of doing 

togetherness. 

This insight, and the attention it focuses on togetherness, informed the rest 

of my thesis. Throughout the articles collected here the worm figures not so 

much as a stable object, but rather as a participant in the practices I follow in 

each case. Like the other participants and like the practices themselves, the 

earthworm is also transformed in the process and allows for different worlds 

and collectives to come into being. These worlds rely on the different articulati-

ons of politics, nature and science I am interested in, indexed by the concept of 

togetherness. Thus, the multiplicity of the earthworm presented in the first 

chapter helps to consider the worm not as an enduring object but as a figurati-

on and enactment of the various forms of togetherness it partakes in. 

The attention to practices earthworms depend on and foster forms a first 

step in the direction of a concern with how to live together. As I wrote in closing 

the chapter, “Remembering that coherence is always something achieved (and 

that it is achieved together, since no coherence would come without worms, 

scientists, lay people, glass jars, mustard, computers, and software engineers) 

means also attending to the tensions of the practices” (2012:78). Attending to 

the repertoires of togetherness that constitute naturalist earthworms shifts the 

focus to the articulations various subjects and objects are engaged in, while still 

avoiding holding them stable as such. 

That this attention to togetherness takes on a special role in studying We-

stern naturalist sciences is not just a coincidence. The practices of science are 

particularly powerful in shaping our world. Indeed, as Mol points out, it is – 

now as it was in the 80s – “urgent to also tackle the content of biology.” And 

she continues: 

 

For if ‘we’ simply pushed ‘biology’ and ‘medicine’ back a bit this was un-

likely to shift the border more than, indeed, a bit. And in their own corner, 

much larger and better funded than ‘we’ were, these disciplines would go 

on to define what bodies are and craft technologies to intervene in them. 

‘We’ had to open up the ways in which biology and medicine got to know 

and handle this particular contentious object of their research and interven-

tions, this figure that ‘we’ had so many stakes in: ‘woman’. (2015:58). 

 

Or ‘body’. Or ‘earthworm,’ ‘nature,’ or ‘togetherness.’ In this sense, as I 

suggested in the article, the relevance of attending to the multiplicity of ‘na-
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tures’ and how they hold together is not so much that it allows for better de-

scriptions of the ‘real’ world. I align, here, with the activist take of Viveiros de 

Castro, who imagines Amerindian multinaturalism as a bomb to deflagrate in 

the struggle for what he calls the “decolonization of thought” (2011). But “I 

hold, however, that it should also not be a ‘bomb’, but a slow and careful sabo-

tage, an engineer’s tinkering both with practices and theory” (Bertoni 2012:79). 

This suggestion was bringing anthropological efforts closer to the notion, 

crucial to science studies, of intervention (Asdal, Brenna & Moser 2007). This 

notion is particularly useful when attending to powerful world-making prac-

tices like those mobilized by science. Thus, sabotage is particularly appropriate 

to the effort of disarticulating the modern understanding of the nexus between 

politics, nature and science. It allows reconsidering what goes on in the prac-

tices of Western naturalism and using it to realign nature and politics towards 

different kinds of togetherness. What alternative ways to live together there may 

be is what I explore in the other chapters by focusing on the repertoire of ea-

ting. 

 

*** 

 

Chapter 2 – Earthworm models of eating 

The article that constitutes the second chapter was the first I wrote. It cont-

ributed to a discussion I had become involved in before the beginning of my 

doctorate, as I attended a 2010 conference put together by the Anthropologies 

of African Biosciences group. Titled Knowing Insects and hosted by the London 

School of Hygiene and Tropical Medicine, the event brought together a variety 

of interests and takes on insects and what they might contribute to the social 

studies of science, and social thought more generally. 

When the organizers of the conference asked me if I would be interested in 

partaking in the Special Issue they were putting together, I replied I was wor-

king on earthworms at the moment, and that they are not insects. Still, as they 

pointed out, they do have insect-like qualities that affect the ways they figure in 

scientific research. This ‘excuse’ was the beginning of what I presented here in 

chapter 2. There, I set myself a difficult task – one that I now see as way too am-

bitious for my first article. Luckily, the material I was working on was contained 

and this made it somewhat easier to handle. At least enough that I could avoid 

getting too lost in it, and still managed to convince not only my colleagues, but 

also the editors of Science as Culture. 

The difficult task was to recast what relating could be. To do this, I was at-

tending to the role of earthworms in an ecotoxicology experiment. Despite its 

broad range, the question behind this task was already the one that I carried 

with me till the end of this project and that I framed in the introduction: how to 

live together with the planet? With that question in mind, I approached the case 
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of earthworms being employed in ecotoxicology research in the Vrije Universi-

teit that aimed at quantifying levels of toxicity that were to be considered too 

disruptive of soil ecosystems. Soon, in attending to the material, not only the 

worm and the soil appeared as multiple (as did all the other elements making 

up the OECD test): even the relations between them could not easily fit any un-

ivocal, stable description. This realization pushed me to try to find a different 

vocabulary for other types of relationality. 

The relation is a crucial category in anthropology and social sciences in ge-

neral. Indeed, as Strathern wrote while discussing her own work on this notion, 

“Whether or not named as such, relations constantly appear as solutions to an-

thropologists’ problems of description” (2014:4-5). Yet, such solutions often 

seem to explain away the complexities of ethnographic cases. This is also be-

cause the repertoires used in thinking about relations are limited. Strathern 

exemplified this by reflecting on the comparison between British and Melanesi-

an idioms of relating and on the limits of Western analytical categories. But the 

reflections and discussions in the Eating Bodies team began to suggest how 

eating could offer an alternative language for relating like the one I was looking 

for – one that promised to be spelled out in materialsemiotic practices and to 

utter naturecultural worlds. 

The reshaping of relationality allowed by eating, as chapter 2 unpacks it, 

points to the centrality of togetherness for the question of living with. Contrary 

to other repertoires that focus on relations by stabilizing the relata (for example 

Latour’s associations), eating opens the way to consider different versions of 

worm and soil in the experiment. Here, togetherness is an open ended account 

of a coexistence and co-constitution that is never closed or finished, and that 

does not necessarily involve coherence, but is also inscribed in heterogeneous 

materialities. In the article I set the particular togetherness of eating next to the 

notion of agencement in that it, too, “leaves open the possibility of other modes 

of getting together” (Bertoni 2013:76). 

Contrary to associations, eating does not suggest an inclusive, complete, or 

stable account of togetherness. The worm and the soil here are not relating 

simply in the clear-cut and strategic stability of Latourian networks. They are 

used in different ways, enacted variously, and they also afford different worlds 

and different kinds of relations. In being together, rather than associated, the 

worm and the soil have more space to bring forward both similarities and diffe-

rences: they engage in and enact both a metabolic togetherness – when their 

encounter stresses the physiological effects of toxins on earthworms; and an 

ecological togetherness – that highlights the worm’s shaping of the environ-

ment. The togetherness of eating allows for both these versions, and for the 

differences and incoherences they enact, to surface. 

In the article, this became clear in the coexistence of the worm as bioindica-

tor and bioturbator. Both versions rely on eating and articulate a different to-
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getherness. But they also cannot be reduced to each other and do not necessari-

ly fit together. They cannot be added up easily, but they generate tensions that 

are irreducible; or that require certain work to reduce them – work that can only 

happen in specific sites and cases, and that does not allow for solutions that are 

generic, all-encompassing or finished once and for all. In this sense, chapter 2 

began to articulate the togetherness specific to eating by showing how it allows 

for a multiplicity of worms, soils and of ways of being together. It is this non 

inclusive, but also not exclusive character of eating that is particularly important 

to this article. 

This way of bringing things together, not by adding and subtracting, is 

what, in the text, I called asymmetrical reciprocity. This stands for an intercon-

nection, a mutuality, but one that is not linear, nor symmetrical, and does not 

easily add up. This is a first important character of the togetherness of eating to 

emerge from the thesis. Simultaneously, many other arguments were taking 

shape as I wrote, and left their traces despite the polishing of rewriting and peer 

review. While these make for a slightly messier read in the article, they also of-

fer interesting holds from which to articulate the overall argument that this the-

sis aims to formulate. 

Among these holds is a point that emerges more directly in the conversati-

on on the role of insects in knowledge making, which informed the Special Is-

sue in which the article appeared. Uli Beisel, Ann Kelly and Noémie Tousig-

nant, the organizers of the conference and editors of the Special Issue, phrase 

one of the foci of this conversation in their introduction: “For centuries, the 

heuristic power of insects has rested in their capacity to provide imaginaries of 

the social, illuminating exemplars of political order from absolute hierarchies 

to the wisdom of crowds” (2013:3). Despite their historical prominence in Dar-

win’s work (1881), the same cannot be easily said of earthworms. These inver-

tebrates are unlikely models for the social and inspirations of the political. Ne-

vertheless (or, actually, precisely for this reason) I mobilize them as such in the 

course of this thesis. 

The way they recast what the social and the political could be is what I un-

fold throughout this thesis. But in so doing, earthworms also slightly shift what 

models can be, and how they can work. In the second chapter this becomes mo-

re evident. The two versions of the worm, the bioindicating and the bioturba-

ting ones, also pointed at a similarly twofold role of worms as models in social 

sciences. “They can be used to analyze an experiment and the relations that take 

place in it, as indicators of relations and theories; and, simultaneously, earth-

worms help us recast our conceptual toolbox, modifying our theoretical en-

vironment. They turbate our theory” (Bertoni 2013:80 emphases in the origi-

nal). This double role is evident throughout the thesis. I follow the worms to 

better understand the cases at hand. There, they are already mobilized in relati-

on to their eating, like the ecotoxicological worms of the chapter. But, at the 
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same time, the togetherness of eating that the worms help unfold holds the 

promise of modifying our theoretical tools and turbating the way in which we 

imagine politics, nature and science to articulate with one another.  

 

*** 

 

Chapter 3 – Worm systems and the question of relevance 

The third chapter is based on materials I wrote up several times in various 

versions that are not published yet. Its latest embodiment, which was the clo-

sest to its present form, was a public lecture I gave in Heidelberg University in 

2015. This lecture came with an invitation to teach two classes in a course on 

the anthropology of agriculture. The lecture and the discussion generated by 

the course, organized by Daniel Münster and titled Agrarian Alternatives: 

agrarian crisis, global concerns and the contested agroecological futures in 

South Asia, allowed me to think more closely about what kind of intervention 

the work of articulating the togetherness of eating can afford. 

Chronologically, this was the last chapter I worked on: the question of to-

getherness, which was only beginning to surface in chapter 2, was now develo-

ped in the way I presented it in chapter 4. But, while its radical rearticulation of 

politics, nature and science was already quite clear to me, the kind of specific 

interventions it could engender was not so evident yet. The questions that the 

colleagues in Heidelberg asked helped me sharpen this point. Indeed, when 

faced with objects and sites that are so evidently crying out for serious changes 

in world systems – as many of the examples of crises in South Asia – to simply 

dismiss planetary concerns as too grandiose is impossible.  

Yet, the problem remains as to how to best deal with such concerns. Social 

studies of science and anthropology have both long pointed to some of the pro-

blems with the kinds of simplifications and reductions that these global questi-

ons, and the systems they emerge with, can engender. Still, the failure of many 

of these critiques to offer alternatives left the social sciences facing what many 

consider to be a crisis of relevance: the sheer planetary dimensions of environ-

mental problems seem to call for solutions that are in tune with the universali-

zing tools of the natural sciences. What is to be the contribution, in this scena-

rio, of the social sciences?2 The limits of social sciences’ tools in dealing with 

                                                           
 

2
 An answer to this question is the same that gives the living pulse to fundamental research in 

most fields. Much world-changing work has been undertaken without a clear functionalist view 
in mind. This position requires a strong and firm defense. Especially in light of the present neoli-
beral functionalism that is restructuring academia and its surrounding practices at a global scale. 
(And with a striking force in Amsterdam, as the Rethink UvA movement, and the mismanage-
ments it exposed and fights prove.) But, while this answer deserves a political role in itself for the 
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environmental questions pushed social scientists to get closer to the natural 

sciences, both in a spreading renewed attention to materialities and in a search 

for collaborative projects. In this move, though, often the way the natural sci-

ences work is taken for granted: simplistic ideas about the efficacy of scientific 

methods are smuggled in with these planetary concerns.3 To counter this ten-

dency it is important to stay close to the details of how sciences are done. 

The materials I explore in chapter 3 offer a good case to pursue the question 

of relevance while attending to the details of practices. This case is the research 

activity of a soil scientist from Wageningen soil quality department. In her 

work, she tries to quantify the impact of earthworms on soil greenhouse gases 

emissions. In doing so, she relies on mesocosm, laboratory and field studies 

that feed into a systems approach. The importance of systems language to talk 

about the relational character of our planet is growing, not only in the natural 

sciences, but also in social scientists’ accounts. 

However, like other notions, that of ‘systems’ has its specific histories. 

These histories inform and infiltrate the practices in which systems are mobili-

zed. While a genealogy of cybernetics and systems theories is beyond the scope 

of this thesis,4 the relevant aspect of these approaches here is their interest in 

making relations accountable. This, in turn, enacts a specific version of the 

object of research. Measuring greenhouse gases emissions makes sense within 

a logic that considers and makes carbon, nitrogen and other elements countab-

le, making many of the differences and complexities encountered in the field 

less relevant. This accounting is tailored to a specific intervention: quantifying 

GHG emissions is worthwhile to make a difference in the ‘vast machine’ of the 

global climate change science and policy complex. There, accounting is neces-

sary to make things, like earthworm activity, count. 

But the focus on eating I employ in the chapter allows the unfolding of a 

different version of the way the object, the method and the intervention of the 

soil scientist hold together. In fact, eating is already central to the research 

considered in this chapter: both as the transformations of the molecular pro-

cesses through which earthworms impact greenhouse gases emissions, and as 

the concern that feeds the global agroecological changes these emissions are 

                                                                                                                                              
 

resistance to neoliberal appropriation and to its poisonous working ‘ethics’ and reductionist 
functionalisms, it is also an answer that fails to acquiesce my own desire to make an intervention. 
3
 This problematic effect of the challenge of relevance becomes particularly evident in some calls 

to ‘new materialisms’, and to attend to ‘vital matter’. The way to avoid this risky simplification of 
science is the object of an article I coauthored with Sebastian Abrahamsson, Rebeca Ibañez-
Martín and Annemarie Mol (2015). 
4
 For a particularly interesting science studies genealogies of cybernetics, especially in connection 

with neurosciences, see Pickering 2010; for an alternative attention to the critical role of post-war 
politics, military spending and theories in systems approaches in ecology, see Anker 2005. 



502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni502370-L-sub02-bw-Bertoni

 

132 
 

caught in. These aspects, though, often figure in the background of scientific 

practice. Attending to the details of science-in-the-making allowed me to bring 

them to the center of my analysis of the research of the Wageningen soil quality 

department. In this way, eating shifts the attention away from the problems of 

global science and policy to do with climate change. It highlights the impor-

tance of the concrete concerns with farming that animate the research prac-

tices. There, accounting is always incomplete, and the ongoing and makeshift 

practices of tinkering, farming and experimenting are more important ways to 

intervene. With an attention to eating, a different version of the object of the 

research surfaces too. This version is the one that the earthworm dilemma po-

ints at: at stake here are the complexities that exceed a general system to ac-

count for emissions, that take place in the transformations that eating and de-

caying involve. What the focus on eating allows to emerge is another version of 

the same research that enacts a kind of togetherness different from the arithme-

tic calculation of greenhouse gas balance. This is a togetherness that is attuned 

to the eating and decomposing encountered in farming and experimenting: it is 

not about the calculations of policy-makers, but about the soils of farmlands. In 

those soils, accounting counts less than the messy transformations of decom-

position and decay earthworms take part in, and that scientists and farmers ha-

ve to tinker with. 

Here, relevance does not lie so much in finding systemic tools that afford 

more accurate and more global calculations. Instead, it has to do with shaping 

relevant alternatives and interventions. If systems can be powerful in influen-

cing and mobilizing big policy, the excess of systems that eating and decompo-

sing entail is also particularly relevant in the localized but crucial practices of 

farming, experimenting and tinkering. 

If the answer we want to offer to the question of relevance is to make inter-

ventions in big policy contexts, then systems are good tools. Indeed, counting 

and adding up can be a good way to intervene in this kind of politics. Reading 

Latour’s ‘politics of nature’ in light of this distinction, it becomes obvious how 

his intervention can be counted among these answers to a crisis of relevance 

(and a profound concern with environmental devastation). This may be a good 

strategy. But it has limits too, for it also takes part in the simplification of the 

workings of science in terms of the ‘vast machines’ of democratic policy indu-

stries. This generalizes one aspect of the making of science to encompass all of 

its practices. Furthermore, it runs the risk of attempting to create change preci-

sely by reinforcing the kind of togetherness that grounds the very environmen-

tal problems we are faced with today. 

In focusing on the details of practices, I suggest that instead of seeking to 

fit the system, we hold on to experimenting. While this travels more slowly and 

with more difficulties, avoiding the institutional high-speed channels of policy 

making, it allows the experimenters to stay closer to the troubles. And to look 
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for other forms of togetherness to play with and to try out. These are not con-

tained and counted by systems. And, yet, they have crucial roles in the metabolic 

processes of eating and decomposing our planet is shaped by and shapes. 

 

*** 

 

Chapter 4 – Compost and the politics of togetherness 

The idea behind this chapter was to explore the practice of composting that 

people engage in with earthworms. Sebastian Abrahamsson, one of my collea-

gues from the Eating Bodies team, was interested in waste, while I was working 

on earthworms. Vermicomposting, the practice of keeping worms to decompo-

se kitchen waste, rapidly spreading in urban and suburban households, was a 

perfect fit for both of us. But, how to study this practice? As a mainly DIY activi-

ty, vermicomposting does not offer obvious sites to explore it. Except for the 

daily practices that take place in the composter’s house. So we got hold of a 

compost bin each, and set them up in our houses. 

Started as an experiment,5 this research increasingly proved to be a good 

case to explore the kinds of togetherness that was the focus of my doctoral re-

search: earthworms, kitchen scraps, soils, humans and all sorts of others come 

together in composting. After presenting an early version of this work at the 

2012 Royal Geographical Society meeting, we realized that this material needed 

a playful way of discussing it. How to write about vermicomposting? Between a 

praxiography, an experiment of sorts, and an autoethnography, the research we 

were conducting did not easily fit any existing genre of academic writing. The 

response to this question stared us in the eyes from the beginning. Indeed, 

since we started looking into vermicomposting, we had been reading, consul-

ting, studying and referring to guides and manuals for composters. These are 

fairly unusual materials for social scientists, and tend to ignored as a genre for 

their supposedly uncritical technicality. And, yet, they are widespread and 

commonly used, and often the best way to learn something practical like com-

posting. The more we considered guides, the more they proved not just good 

objects, but good models for our own writing. 

Luckily, Franklin Ginn, Uli Beisel, and Maan Barua, the organizers of our 

RGS panel, decided to gather some of the presentations for a special section in 

Environmental Humanities. Edited by Thom van Dooren, the journal had just 

started to give voice to a growing area of interest in the Australian humanities 

concerned with ecological change and interdisciplinary research on the en-

vironment, with an eye to unconventional structures. This was a perfect match 

                                                           
 

5
 An approach that the Eating Bodies team developed with other cases too, cf. Mann et al 2011. 
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for our work, since the journal afforded us the openness we needed to deal with 

our materials, but also the right audience for our intervention. 

The special section was engaging with the attention to nonhumans that 

shifted environmental, political and ethical concerns in the interstices between 

humanities and life sciences the journal fosters. As the editors put it, though: 

 

if more-than-human and multispecies approaches have tracked the com-

plex inter-weavings of humans and nonhumans, in so doing they have 

tended to emphasize co-presence, vitality, and affirmative ways of ‘being 

with.’ By contrast, and in line with recent work that has stressed the diffi-

culties of caring for “unloved others,” for dealing with subversive, “lively 

commodities,” or the monstrous insect, this special section takes up the 

task of considering how multispecies flourishing works when the creatures 

are awkward, when togetherness is difficult, when vulnerability is in the 

making, and death is at hand. (Ginn, Beisel & Barua 2014:114) 

 

The worms we vermicomposted with were, indeed, such awkward crea-

tures. Their activities pointed at the complexities of being – and becoming – 

together. Even more so, earthworms were the kind of nonhumans “which tend 

not to fit off-the-shelf ethics” (ibid.:113). In fact, our worms turbated and de-

composed received ethics and normativities. But they did not stop at that. The 

ongoing composting that took place inside the bins in our homes provides a 

radical transformation of the relational politics of togetherness. 

A first step to grasp this alternative version of togetherness echoed the shift 

away from the abstract knowledge of classical philosophy of science and to-

wards knowing in practices. This shift was embodied in our writing experi-

ment. Guides, with their heuristic, exemplary and pragmatic approach, with 

their never final, never closed advice, are tuned to the needs of practical kno-

wing. This knowing, though, comes at a cost: it is demanding, since it does not 

stop with the text, but only lives in the practices and uses that the readers make 

of it. Simultaneously, in this very traffic between knowing and doing, and writer 

and reader, the genre of guides humbles the author (despite his desire) away 

from the powerful position of having the last word. 

Writing an article as a composting guide, then, was also a means to articu-

late this shift to knowing in practices. Furthermore, such a genre allowed us to 

more appropriately ask ‘how to’ questions; and, in particular, to ask how to live 

together with the worms. To answer questions of this kind, guides break them 

down in smaller steps by suggesting what to do in specific cases. This confir-

med the centrality of eating in vermicomposting: most of what goes on in com-

posting is about eating, feeding and being eaten. But, with this attention to ea-

ting, also the assumed linearity of the doing, and the identity of the doer ended 

up being challenged. If most guides are clearly talking to their human custo-

mers, the eating and feeding is distributed throughout the whole bin, and many 
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and various are those who do the feeding. Sidelining the idea of control implied 

in human exceptionalism, composting opened the way “to reinvent politics af-

ter the divergent relations and varied practices in which humans and nonhu-

mans are already together, so closely and variously that distinguishing between 

them is not obvious” (Abrahamsson & Bertoni 2014:143). Attending to the ways 

in which humans and nonhumans of various sorts are already together in com-

posting, pushed us away from the intentionality and the focus on communica-

tion that characterizes the democratic politics of agreement. 

This shift was the move I was after since the beginning of my doctoral re-

search project. As I discussed in the introduction, the rearticulation of politics 

and nature recently gained currency as an important axis of academic and poli-

tical intervention. The ‘New Constitution’ promulgated by Bruno Latour in 

2004 was an early attempt at this rearticulation. It was one I thought needed to 

be critiqued and amended. But how? In searching for other articulations, this 

chapter greatly benefited from the conversations I had the privilege to be part of 

during the 2013 Sawyer Seminar in Davis, California. Organized by Marisol de 

la Cadena and Mario Blazer, this seminar brought together a number of 

scholars to discuss what they called ‘indigenous cosmopolitics’. The event, as 

the organizers say, comparatively discussed “the innovative possibilities, for 

scholarship and politics, that might emerge at the crossroads of two major cur-

rent events: indigenous social movements and the conceptual production gene-

rated by studies of science and technology. While taking place in radically diffe-

rent social contexts and geographical regions, both interrogate the division 

between nature and culture that organizes modern life.”6 

The convergence between these two areas of interest is possibly one of the 

most interesting transformations shaping contemporary anthropology. Like the 

ethnographic explorations of naturalism from which chapter 1 emerge, indi-

genous cosmopolitics is influenced by the Amerindian materials that also feed 

the ‘ontological turn’. What struck me in the conversations in Davis were the 

resonances between the positions articulated by researchers engaged with indi-

genous politics and those dealing with science studies. Despite the difference of 

the ethnographic focus, and often of the political interventions, both groups 

had stakes in the recasting of the nexus between politics, nature and ways of 

knowing. Like de la Cadena’s indigenous cosmopolitics, the togetherness Se-

bastian and I encountered in composting challenged not only modern Western 

politics, but also their reiteration in Latourian associationism. 

To characterize the togetherness that we were part of with our bins, like 

many of the participants of the Sawyer Seminar, we followed the inspiration of 

                                                           
 

6
 Available at http://sawyerseminar.ucdavis.edu/ (last accessed 20-09-2015). 
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Isabelle Stengers’ “cosmopolitics” (2010). Stengers crafted this notion to slow 

down the composition of the ‘common world’, and to hesitate as to what con-

stitutes the good. This is crucial in those sites where there are struggles against 

a ‘good’ that is imposed from elsewhere, like in the resistance of indigenous 

movements. Indeed, the (un)controlled equivocations of different cosmologies 

can help articulate nature and politics in novel ways that take into account al-

ternative forms of knowing and living. Similarly, this hesitation is also central 

in vermicomposting: what is good in the bin is not one thing and it is not pos-

sible to delimit it once and for all. In fact, composting is not about a common 

world at all. What allow compost to be made are the divergences, differences 

and gaps. This is why we talk about compost politics, feeding Stengers’ cosmo-

politics to our worms, to characterize the specific togetherness of eating that 

takes place in compost bins. Compost politics grounds indigenous cosmopoli-

tics in dirt and compost to remind us that even at the heart of the most mund-

ane – supposedly Western and naturalist – practices already lays a togetherness 

that is marked by irreducible differences and disagreements. 

Living together in the bin is not about making a common world. There are 

no easy guidelines to find ‘out there’, and even guides and manuals call for a 

constant tinkering and attuning. Agreement, so central to Western modern po-

litics, is usually impossible, and often undesirable.7 Togetherness emerges 

from the bin as a political practice that resists agreement and the all-embracing 

logic of modern coherence and consensus. In this sense, compost politics point 

at another important version of the togetherness of eating: its situated and ma-

keshift normativities, always resisting unifying dreams and foundational 

nightmares. This resistance is already taking place in banal and unremarkable 

practices, but we can amplify it and take it up in our own academic and political 

practices, precisely by incessantly learning from and attending to such mund-

ane doings.  

 

*** 

 

Afterworlds 

This thesis began with the question of ‘how to feed 9 billion people without 

wreaking the planet’ raised at a conference organized by the Netherlands Insti-

tute of Ecology in Amsterdam. In the introduction, I mobilized that conference 

as an occasion to think about the relations between politics, nature and science. 

This conundrum is a crucial one, especially in a time of ecological (but also so-

                                                           
 

7
 And is, in this sense, informed by the attention Italian political thought has been giving to ‘the 

impolitical’ (Esposito 1999; Cacciari 2009; and cf. Agamben’s notion of ‘bare life,’ 1998). 
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cial, political and economic) crises. In fact, calls to bring nature into politics 

have become routine, not only in academia. But Latour showed how adding na-

ture to politics is not enough, as science needs to be taken into account as well: 

what nature is, and what politics is, indeed, depends on the makings of the sci-

ences and vice versa. Imagining science as strategic network building, though, 

Latour ended up crafting a politics of nature that does not differ much from de-

bates and discussions as they go on in current parliaments. This falls short of 

the innovative transformation of politics and nature that he promised. 

At the conference much more interesting details were present and moved 

beyond the debates into more concrete, materialsemiotic forms of (ab-

sent)presence. My doctoral research focused on some of those details. In par-

ticular, I attended to a lively participant in the making of those details, who was 

often invoked during the conference and animated the fieldsites where I con-

ducted my research: the earthworm. As I showed throughout this thesis, earth-

worms help me turbate the division between nature and politics that grounds 

modern scientific epistemology and practices. The transformative eating of the 

earthworms I encountered composted natures and politics into complex and 

irreducible naturecultures. This decomposing of the conundrum of politics, 

nature and science came with the question: how to live together with the planet?  

This question lends an appearance of coherence to the texts gathered here. 

This impression is strenghtened by its material boundedness, in what is the 

familiar format of a book – or, more specifically, a thesis – and its organization 

in chapters. Furthermore, its textuality makes for a commensurability, a com-

possibility that reinforces the sense of coherence the opening question provid-

ed. The fact that what I presented here is expressed in the common currency of 

textual language makes coherence possible. Simultaneously, though, while lim-

ited by the transformations it operates on materialsemiotic, practical, and con-

tingent heterogeneities, this vernacular is one that is constitutively open to dif-

ferences and specificities. In fact, a number of things do not fit, despite this 

appearance of coherence. The details I follow in this thesis are not romantic, 

following the distinction made by Kwa (2002): they are not part of a whole. In-

stead, they are baroque dissonances, turbolences, specificities. It is the open-

ness to specificities that textuality offers, and those heterogeneities and differ-

ences that do not fit, that this thesis is about. And, as I will argue in this final 

section, not only what it is about, but also what it does. 

To attend to these heterogeneities, this thesis, then, takes the form of an 

experiment in juxtaposition. As John Law characterizes this kind of experimen-

tation in reviewing Hugh Raffles’ Insectopedia, juxtaposition allows to put dif-

ferent stories and materials together without them easily fitting into any kind of 

coherence, to offer a sort of cabinet of curiosities. “By the standards of normal 

practice the different parts don’t belong together. But there they are anyway, 

next to one another. Which means, this is the productive point of juxtaposition, 
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that there are lots of unusual diffractions going on. New difficulties. Discover-

ies. New forms of unease” (Law 2011:492). But also new practices of knowing 

and writing being done and offered to the reader. Claiming juxtaposition for 

this thesis, though, should not come across as a pretence of novelty. Indeed, 

Law earlier pointed out how books are always about juxtaposing (Law 2007). 

Here, though, the traditional format of the book – a thesis, in this case – is ex-

perimentally undone in a slightly different genre of juxtaposition. 

This is possible, practically, thanks to the institutional interstices opened 

by the (uneasy) coexistence of two models of thesis writing in Amsterdam Uni-

versity: the monograph and the article-based thesis. For an anthropology de-

partment, opening to article-based writing has far reaching implications: in-

deed, it means making the institutional formation of future anthropologists 

receptive to the practical transformations in the job market and of the meta-

morphoses of genres and styles in and beyond academia. Despite its im-

portance for young scholars careers, this move can also be concerning. There 

are two main reasons for this. The first one is the scientific and objectifying an-

cestry of articles; but the historical and ethnographic problematization of objec-

tivities that punctuated this thesis should by now have complicated that sim-

plistic approach to the sciences (unfortunately still surprisingly common in an-

thropological circles). The second one is more problematic and it has to do with 

the easy compatibility of articles with neoliberal modes of accounting that are 

taking over universities. Evaluation and quantification are visibly damaging re-

search, and articles certainly play a role in this. 

But there are heterodox traditions also in this genre, and they hold the 

promise – in my opinion – to reverse the effects of articles’ compatibility with 

global accounting of intellectual labor and its pitfalls. If I was to trace a person-

al genealogy of this alternative tradition of articles, it would certainly begin with 

the Hellenistic (and provocative) aphorism ‘μέγα βιβλίον μέγα κακόν’, ‘big 

book, big evil’:8 articles are shorter, contained, faster to write, publish, read and 

circulate. Often they are better fit to the workings of attention, allowing readers 

more space for (often generative) distraction.9 Articles can challenge more 

clearly conventional notions of authorship. Also, they force writers to focus on 

one argument, and to be more generous with the readers, clear and lucid, rather 

than leaving them all the work of making sense of the text. Imporantly, in the 

case of this thesis, articles are playful and somewhat easier to tame, and less 

prone to easily fitting together. 

                                                           
 

8
 This aphorism is part of the work of Callimachus of Cyrene, an important Hellenistic scholar 

and poet residing in the Library of Alexandria. 
9
 It is interesting to relate the different kind of attention required by articles to the historical 

praxiography of scholarly attention and its bodily enactment Maria Carozzi offers (2005). 
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These are some of the reasons I embraced, from the beginning, the article-

based genre. Working in this frame, my thesis became early on – and by neces-

sity – a collection of articles, and an exercise in juxtaposition. It was during the 

laborious making of this juxtaposition (that I engaged in after a failed attempt 

at coherence in which I tried to turn the articles in a monograph-type of book) 

that I could learn more about what held – or did not – the different articles and 

materials together. The decision to embrace the juxtaposition and highlight it, 

then, emerged from the contingencies of the writing of this thesis in an article-

based format. And it led, in particular, to the experimental style of the after-

words, and of this afterworlds section. Indeed, these sections open up – rather 

than close down – the question of togetherness that framed the introduction: 

bringing the articles together in a conclusion was not only difficult, but also 

undesirable, since it worked against my own experimental sensitivity and atten-

tion to alternative, noncoherent, noncumulative forms of togetherness – like 

those afforded by the eating practices I focused in the chapters. 

Juxtaposing the articles allows me to explore various settings that are not 

straightforwardly coherent, and yet hang together. In this sense, it allows me to 

attend to and not explain away the messiness of earthworms I immediately en-

countered from chapter 1. But it also opens to the different kinds of juxtaposi-

tion played out between the introduction and each chapter, and between the 

various chapters themselves. Thus, it generates diffractions of the opening 

questions about how to live together and how to rearticulate politics, nature ad 

sciences. In turn, these early juxtapositions are once more diffracted by the way 

the narrative of the articles is simultaneously reflected, built upon and reposi-

tioned in the rephrasing and rewriting of the afterwords. The arguments, de-

bates, questions and materials of each article take off in different directions 

that, once more, bring in the conversation more than the text, but also more 

than the materials the chapters ethnographically and praxiographically flesh 

out. In this sense, further situating the articles and the debates materialsemioti-

cally, the juxtapositions of the afterwords are an attempt to generate a view that 

is not from nowhere, but also that does not require a lyrical identification with 

the author. This unfolds not by getting rid of the personal, but by trying to play 

with different generics, different audiences, different storytellings, framings, 

and assumptions and by putting these differences next to each other, in reso-

nance. 

All of this shows an advantage of the kind of juxtapositionary practices I 

embraced: they keep multiplying the relations and diffractions that – despite 

being confined to the textual form of the thesis – also exceed it. Indeed, here is 

the important lesson of juxtaposition I want to metabolize in these afterworlds: 

it is this facility of exceeding the text I am interested in. But, it must be made 

clear, I am not interested in it because of some reaction to an overly discursive 

turn – as many “re-turns” to materialities have been recently framed. Instead, I 
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am interested in this excess because the textual always already exceeds itself, as 

much as most other clear cut categories are always frustrated by the messiness 

of practices. This frustration, I hold, is generative, in particular as we embrace 

its experimental and overflowing character and the challenge it poses to crystal-

lized positions. Here is the ambition of this closing (or opening?) section: to 

keep visible, and to continue doing the traffic between the text and its excesses, 

its materials, its conversations, its implications. (These are the -worlds of the 

title, the world-making practices this thesis explores and engages in.) 

Still, clearly this traffic is always provisional and situated. In fact, there is – 

in this move – an implicit temporality. (And I make it explicit in the after- of the 

title.) This is the teleological – when not downright eschatological – temporali-

ty in which academic institutions force nonlinear practices like knowing and 

learning, to the frustration of those who embrace fully the many sides of these 

activities, beyond their professionalization. Yet, this after- also materializes in 

the -worlds it opens up beyond this linear time, by already bringing in conversa-

tion the many voices, practices, materiality that made these stories and their 

juxtapositions possible and that, I am sure, will keep making them possible 

(but not compossible in any simplistic, additive way). 

Indeed, the afterworlds this thesis and its juxtapositions, materials, and 

conversations conjure do not fit easily with the expectations of the genre. But 

then, why this juxtaposition? To show how alternative togetherness, the focus 

of my doctoral work, can be – and is, in fact – done. This  uncomfortably inserts 

the thesis in the folds of the debate about what a ‘turn to ontology’ can be, es-

pecially in STS. In their subtle, playful and interesting rendering of this prob-

lem, Woolgar and Lezaun wedge between two different versions, one attributed 

to ‘the multinaturalists’ and one to ‘the STS scholars’. In their words: 

 

These two ways of invoking ontology have much in common. Both share an 

orientation towards a pluriverse and approach the world as no more (and 

no less!) than a ‘reservoir of differences’ (Hennion, 2007). But they diverge 

in how they understand the actualization of these differences and in the 

role they attribute to empirical (or experimental) inquiry in fixing particular 

configurations of being and alterity. There is a subtle but important differ-

ence between the STS slogan ‘It could be otherwise’ and the multinaturalist 

motto ‘It actually is otherwise!’ The former aspires to keep the analytic 

question mark firmly in view; the latter tends to drop it in favour of a defini-

tive depiction of difference. (Woolgar & Lezaun 2015:465 emphasis in the 

original) 

 

Their argument about the importance of playfulness, and of keeping the 

question mark in view is laudable and crucial to my work as well – indeed, it 

echoes Haraway’s push to ‘staying with the trouble’. But their analytical wedge 

inadvertently cuts through a crucial problem that is key to the current debates at 
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the interface between anthropology and STS, and in particular between indige-

nous cosmopolitics and materialsemiotic traditions in feminist STS: a political 

question of engagement and intervention.  

Woolgar’s and Lezaun’s critique of the multinaturalist position has to do 

with its tendency to ascrive an unwarranted primacy to being over all the other 

“activities relevant to reality” (as they phrase it, following Van de Port & Mol 

2015:167). Indeed, this is an important critique. But it seems to skip lightly over 

the fact that ‘could be otherwise’ is still about being. A careful focus on the oth-

er practices that take part in making realities, like the ones animating the ex-

ample of Van de Port and Mol that Woolgar and Lezaun mobilize, pushes us to 

requalify both positions. Instead of ‘it could be otherwise’ and ‘it actually is 

otherwise’, the mottos become ‘things could be done differently’ and ‘things 

are actually done differently’. In this way, if we accept to renounce the primacy 

of being that infects Western theories (and languages) and take up the multi-

plicity this entails, the difference between these two positions seems to have 

more to do with the kind of interventions their proponents embrace. Both can 

be powerful, in different settings and in relation to different versions of politics: 

the fact that ‘things could be done differently’ emerges from engagements with 

scientists, engineers, and other practicioners, and often involves a degree of 

negotiation of and collaboration on alternatives; on the other hand, affirming 

that ‘things are actually done differently’ makes more sense within an affirma-

tive politics of mobilization, one in which uttering the differences makes space 

for them, and that is particularly dear to anthropologists ‘elsewhere’. 

Each of these positions has its merits. They are both adjusted to the particu-

lar kind of intervention they try to make. Here, in the interstices between the 

two from which this thesis grew, I want to tinker with both and point to a dif-

ferent politics that can result from their mutual reshaping. To do this, I resist 

the often too compromising politics of negotiation – that risks time and again 

to be misunderstood for a call for plurality rather than multiplicity; but also the 

all too evident US American inheritance of a politics of mobilization – and its 

wishful ignorance of the failures of democratic structures to deal with a messy 

and nonsymmetrical world. Instead, I suggest that we show how ‘things are 

already done differently, and how we can learn from those who do them, and 

help them working differently more often and in other settings’. This requalifi-

cation of both positions emphasizes a politics of coexistence that stresses the 

pragmatic need to allow for difference, and underlines how this project of al-

lowing for difference is a constitutively collaborative one, in which practicion-

ers need to be involved. 

But, like any collaborative project, this one needs careful work and willfull 

collaborators. Also, importantly, it does not fit the scope and the format of a 

thesis. For this reason here I tuned it down, away from this grandiose formula-

tion. Probably for the best: grand arguments tend to fail in proportionally gran-
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diose ways. So, rather than playing this politics on the practices of those I fol-

lowed and worked with, I tried them out on my own practices. Importantly, on 

my own writing practices. The alternative togetherness that is my focus in this 

thesis, I argue, both can be and is already done. This becomes clear when con-

sidering the togetherness that is enacted by the juxtapositionary practices of the 

thesis. As I made explicit earlier, the kind of excess of the textual that juxtapos-

ing brought attention to is not unique of this thesis. In fact, it is a capacity and a 

frustration common to every text. Yet, it is often closed off, not emphasized, or 

simply not relevant. Here, instead, the juxtapositions I played with made this 

kind of partial, alternative, and nonlinear togetherness evident. In this sense, 

alternative togetherness is already done, but it needs effort – in this case the 

effort of juxtaposition – to allow differences to emerge. Thus, as I anticipated in 

the beginning of this section, this thesis does the heterogeneous togetherness I 

attend to, not by making it, but rather by amplifying togetherness through its 

juxtapositons. And, simultaneously, it does the alternative politics of together-

ness it unfolds by amplifying those stories that can make such togetherness 

more present. 

Like the various versions of the worm encountered in the Natural History 

Museum in London, this thesis is multiple and yet coordinated to (more or less) 

consistently fit in a text. Like the worms and soils of the ecotoxicology test, the 

thesis depends on and enacts multiple forms of togetherness, from footnotes to 

references, from quotes to commentaries, to the more shapeless and messy 

ways debates, conversations, and experiences found into and out of my writing. 

Thus, it both describes and transforms its intellectual and material ecologies, 

like worms as bioindicators and bioturbators. As the worms that are made to 

bear on global greenhouse gases emissions, this thesis too is done in practices 

and reaches beyond the scope of the conversations that are apparent in its wri-

ting. Furthermore, like earthworms in composting bins, this thesis does not 

end in its last page, or in its defense, but is part of ongoing reflections and prac-

tices, never easily detached from the dirty – but also hyperclean – worlds it is 

entangled in. The afterworlds this section refers to, then, are these worlds in 

excess, that do not quite fit but that are already part of the story. Worlds that are 

made together, and in which politics, nature and sciences are articulated diffe-

rently. And that this thesis, by attending to them, interferes with. 
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Fig. 12 – Eisenia andrei, photo by Elaine van Ommen Kloeke. 
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