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Abstract 
Charbonneau, L. 2022.  

Global Cultures: Critical Zone Observatories of Everyday Objects (A Global Environmental 

History of Yogurt). Uppsala, Department of Archaeology and Ancient History  
 

Charbonneau, L. 2022. Globala kulturer, probiotisk biopolitik: en miljöhistoria av yoghurt 

Uppsala, Institutionen för arkeologi och antik historia 

 

This study turns to what is for many an everyday item – yogurt – as a critical zone observatory, a 

synergistic, place-based laboratory which aims to integrate heterogenous representations of 

planetary phenomena as they are registered at a common surface. Yogurt has an impressive 

cultural endurance largely derived from its prominence in various paradigms of health. The 

product has culturally endured in another sense: as a common cultural medium where humans 

and microbes have met for generations. This study begins with a profile of yogurt as most 

encounter it today to consider how normative notions of health interface with the temporal and 

spatial imaginaries entailed in commodity geographies. Commoditized yogurt is characterized by 

a low and limited microbial biodiversity compared to yogurts produced outside of the 

commodity context. Yogurt is therefore presented as a micro case study to consider modes by 

which we sense and valuate ecological phenomena beyond the perceptible surface, how such 

sens-abilities intersect models of health, and to what effect. To trace a history of yogurt along 

these contours, I introduce it as a particular kind of artefact: a global object. As an object of 

environmental history, I define a global object as a global commodity with a high potential to be 

re-localized, and therefore with a high potential to re-shape commodity geographies. However, 

this trajectory is contingent upon framing yogurt as a critical zone observatory – a site where 

global phenomena like human-microbial interaction may become familiar and intimate. Guided 

by new materialist theory, I weave together historical and ethnographic case studies from the 

following consortium: resident yogurt bacteria, artisanal yogurt producers and home fermenters, 

a mystical immunologist, and an 11th century linguistic scholar. Through these perspectives, I 

both sketch and apply a framework for de-centered, interspecies histories of cultural 

(re)production through an extended metaphor of biofilm: the coagulative bacterial structure 

giving yogurt its characteristic texture. In so doing I provide a re-articulation of “the probiotic” 

as an integrative case of human and more-than-human health. The study concludes by directing 

these implications towards a consideration of aesthetic engagement by displaying how 

fermentation practice may enliven matters of re-diversification and re-localization.  
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Introduction: Global Encounters with Yogurt  

The February mist fills and scatters the view from the kitchen window, a noisy display silently 

blanketing the Cévennes plateau outside. Rachel and her partner Vincent run an artisanal sheep 

dairy here, their flock of two-hundred sheltered away in the barn from the late-winter rains. 

Though the view is obscured in a cloud of white, Rachel points outside to speak of the 

traditional, stone-clad caves d’affinage which once dotted the rural French village. The cellar 

where she and Vincent age their cheeses – though modernized with concrete and stainless steel – 

maintains the qualities of these traditional caves, and she fondly remarks on how such cold spells 

will leave an interesting signature on their present batch of maturing wheels. The subject changes 

to another of her and Vincent’s products, as does her tone:   

With yogurt, though, you find the same thing everywhere.  

Some months later, I am walking in the forest nearby a rural village on the French island of 

Corsica. It has been raining for several days, though something about the early May moisture 

marks a distinctive seasonal shift. I recall an anecdote shared by other fermentation enthusiasts 

I’ve met about the celebration of Hidirellez1 – the coming of spring.2 Predominantly celebrated 

throughout the Balkans and Anatolia, the festival is accompanied by widespread knowledge that 

raindrops collected with these early spring rains have a unique potency to transform milk into a 

richly coagulated yogurt, even in the absence of other starter cultures (see also Kayema 2022; 

Ocak 2022) With a spontaneous eagerness to test the practice myself, I return home to fetch a jar 

to collect drops from a glistening juniper tree. Delighted by the post-fermentation results, I 

message friends and colleagues who acknowledge Hidirellez in different places, several of whom 

inform me that they also found raindrops to make yogurt cultures on that day– having shared the 

intuition that spring had fallen.   

• 

In what landscapes do we “find the same thing everywhere?” By what categories do we qualify 

ubiquity, and with what effects? Another way of framing these questions is to consider our 

modes of perceiving and representing “the global.” This thesis surfaces the position that the 

spatial category of “the global” is inherently generative of “several ontologies with variable 

geometries” (Latour 1991, 116). My objective is to consider the alternative geometries emergent 

upon expanding the social assembly – the same-thing3 – included in our global histories. How 

might our conceptions of the global impact materials and models corresponding to diversity, 

change, and stability? Accordingly, this study takes as its object a positively homogenous 

substance with a widespread cultural ubiquity. This study of the global is textured as a global 

environmental history of yogurt.  

 
1 The holiday, also known as Ederlezi in Romani languages, overlaps with the Islamic holy days observing the Prophets Al-Khidr 

and Elijah, as well as coinciding the St. George’s day in the Orthodox Christian calendar (Ocak 2022). However, many 

acknowledge that the yogurt culturing traditions associated with the festival pre-date Islamic and Christian origins (Kayema 

2022). I return to Hidirellez in Chapter Six (page 92).   
2 I am especially grateful to Sevgi Mutlu Sirakova for sharing her personal experiences and research of these cultural histories of 

yogurt.   
3 Same derives from the Proto-Germanic term for community, or togetherness, while the etymology of thing (þing) denotes 

assembly.  
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Locating the Global: A Taste of Historical Geography 

To “find the same thing everywhere” is a sentiment deceptive in its simplicity. It points to 

phenomena which can, in a sense, be found globally. Every-where is neither here (decidedly 

local) nor there (a distinctively other locale), but uniquely holds those spatial units together. 

Everywhere might refer to the commercial geographies of yogurt, with corresponding production 

regulations to which even artisanal, small-batch producers like Rachel and Vincent are obliged. 

Everywhere may just as easily refer to everywhere that spring rains fall in the Northern 

Hemisphere and are collected for Hidirellez yogurt cultures. Certainly, everywhere is not 

topologically “real,” nor are its scales and significance fixed. The same is then true for “the 

global.”  

The global concept is a pronounced point of analysis within the domains of political, cultural, 

and historical geography. In contemporary scholarship, to find “the same thing everywhere” is 

often shorthanded as globalization. Political geographers provide diagnoses which emphasize the 

obscuring effects of scale when applied to flows of production and consumption (Leitner and 

Miller 2007; Mountz 2004; Rankin 2003 Scott et al. 2011; Scott 1996). At heightened 

magnitudes, globalizing systems contribute to patchy (Tsing et al. 2019) and uneven (Harvey 

2006; Smith 2010) socio-economic landscapes, wherein the sites of material production and 

processing do not correspond to those of consumption, benefaction, speculation, or accumulation 

(Castree 2004; Napoletano et al. 2019). Anti-colonial geographers and theorists have directed 

such de-territorializing effects of globalization towards a contemporary picture of imperialism 

which, vis-à-vis historical precedents, is decentered – often in the form of transnational 

organizations (Hardt and Negri 2000; Liverman 2004; Pieterse 1995; Sparke 2004; Storper and 

Scott 1995). Cultural geographers and spatially-oriented philosophers press the deterritoriality 

underwriting globalization to speak of a loss of place (Bonnett 2015; Casey 1996; Malpas 2018; 

Relph 1976), with globalized locales depicted as effectively non-places (Augé 1995; Carroll 

2017) – nowhere and everywhere all at once. This is certainly the landscape of yogurt evoked by 

Rachel; in contrast to the cheese produced at their farm – valorized for the local specificities like 

the climatic fluctuations leaving their mark on the final product – yogurt moves atop a different 

landscape. The geography of modern yogurt is contoured by normative and nearly ubiquitous 

values of production and consumption.  

Yogurt is perhaps one of the most prominent “globalized” items to arise in the 20th century and 

endure to the present, with its respective markets only expanding upwards. At the beginning of 

the 20th century, it was imported to non-endemic marketplaces (initially Western Europe, and 

then to North America) as an exotic elixer. Though fermented milk products have histories 

around the world, it has been yogurt – derived from the Turkic verb stem yoğurmak, or to 

coagulate or congeal – which has overrun them all in terms of its global presence. In a 

remarkably short amount of time, it has secured significant territory in everyday topographies 

from supermarket shelves to breakfast tables. Its inconspicuous invasion into mundane relevance 

as an everyday staple has occurred at a pace and scale that would rival the most aggressive 

imperial pursuits in history. In the two decades between 1960 and 1980 in the United States, for 

example, household yogurt consumption increased 2,000% (Helferich and Westoff 1980). Today 

in that country, studies suggest that upwards of 60% of households consume the product 

regularly (Bir et al. 2021, 118), a figure still lagging considerably behind consumption patterns 

in Canada and Europe (Meyer 2019). In Chinese marketplaces, yogurt is one of most reliable 

products in terms of consistent growth in its purchasing demographics, with typical yearly 
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increases of around 25% (Ho et al. 2020). Yogurt is a fashionable player in the prolific Japanese 

“functional foods” market (Sharma 2005), its popularity dependent on branded ties to mythical 

Bulgarian origins (Yotova 2013). Research oriented towards Latin America has identified “dairy 

clusters” as an economic indicator of globalization, with yogurt, as a “value-added” product 

(through fermentation) signaling the presence of processing capital and regulatory norms (Dirven 

1999). Industrial and public firms pursue research and development agendas in the African 

continent, both to expand the presence of transnational yogurt brands and to devise schemes for 

local markets and production centers (Abdulsamad and Gereffi 2016; Anukam and Reid 2005; 

Reid et al. 2014).  

These consumer trends are matched with strict regulation in both production, distribution, and 

composition of the product by national or transnational bodies such as the FDA or FAO (Nyanzi 

et al. 2021; Trachoo 2002; Yildiz 2010). While in many regions yogurt is still produced 

domestically – with all of the variations that home kitchens may generate – for many it is known 

in these highly standardized forms, with predictable ubiquity distributed across large geographic 

areas. It is everywhere, and nowhere particularly at once: a global food.  

Figure 1.1 Global geographies of regulatory networks for fermented foods– legislation through which all non-

domestically produced yogurts are subjected. The color blocks imply regional consistency of resident bacterial 

demographics in yogurt ecologies. (From Mukherjee et al. 2022– reproduced with permission from the authors.)  

Globalization, however, is only one conceptual model of the global (see May and Thrift 2003). 

Analysts and theorists in other domains have noted the purchase of “the global” broadly as a 

cultural force, increasingly the de facto scale through which any number of worldly affairs are 

refracted. “The globe” in popular discourse is often presumed to sit atop a bedrock of 
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universality. Reponses to this assumption have been articulated with particular deft by 

ethnographers (Blok 2010a, 2010b; Burawoy 2000a, 2000b; Comaroff and Comaroff 2003; 

Ferguson 1994; Hirsch et al. 2007; Lapegna 2009; Law 2004; Tsing 2004), though consensus 

recognizes that there is much work to do with regards to any unifying methodology (Blok 2010b; 

Lapegna 2009). Some commentators insist that to be the point, as the necessarily intimate 

methods of ethnography would confirm, if anything, that “the global” is not a singular 

phenomenon to be reckoned with, but rather a mode of apprehension (Jones 1998) which lends to 

pluralistic and situated globalities (Blok 2010a, 2010b; Law 2004;).  

This view is corroborated by an argument long articulated by many spatial theorists, particularly 

feminist geographers (Massey 2010; Mountz and Hyndman 2006) – that being the primacy of 

place and grounded experience to any spatial apprehension (Agnew 2011; Ingold 1993). As 

opposed to a notion of an abstracted realm of space unto which meaning is projected (Casey 

1996, 2013; Elden 2009) we have the gentle reminder from Marilyn Strathern that place is “the 

only point at which one can ever be” (2002, 92) and therefore it is the only point from which any 

conception of “the global” is generated. As places are inherently plural, so too must we adopt 

perspectives which enable analytics of multiple globalities. To depict place as primary to 

experience is not to discount the importance of globalities, what I will also refer to as global 

paradigms. Phenomenologically, our apprehension of what is beyond our material immediacies 

is integral to any situated activity (Malpas 2013). Place, in other words, is always in excess of 

itself; it is, as Doreen Massey wrote, “a particular constellation of social relations, meeting and 

weaving together at a particular locus” (2010, 7). Any sense of the global is similarly 

“perpetually beyond itself” (Anderson and Wylie 2009, 332) lending to “intuitive fictions” 

(Smith 2003; see also Elder-Vass 2012; Marston et al. 2017). What some geographers call a 

“feminist analytics of scale” (Mountz and Hyndman 2006) then converge with the soft program 

of “global” ethnographers in that both seek to find and follow the instances wherein such 

intuitive fictions, or global paradigms, manifest in material relations. Yogurt, I suggest, is a 

material substance through which multiple globalities can be made sense of.  

The relationship between the global and the local, however, is not strictly vertical or 

unidirectional. Rather, global paradigms carry a potency to organize and structure space – 

situated localities. Accordingly, a key aim of this study is twofold. While I consider the ways in 

which yogurt has proliferated as a product of transnational commerce, I follow theorists who 

insist that globalization (broadly construed) is but one global paradigm. This study also seeks out 

other ways in which yogurt has been a cultural medium for other ways of apprehending more-

than-perceptible ecologies. In turn, a central ambition of this project is to follow what David 

Harvey (1990) has suggested to be the goal of historical geography: “to chart out historical 

imaginations and their space-making effects.”4 I therefore seek to develop a framework for 

approaching yogurt historically as a site where imaginations of the global have been imposed and 

where others may be yet disclosed or creatively produced.  

Monopolies of Ubiquity: Globalization and Making Spaces of Singularization  

The objective of historical geography above aligns with what materialist thinkers like Karen 

Barad and Jane Bennett point to as an ethical charge underwriting the nature(s) of our global 

paradigms: with potentials to drive changes to the material earth, they quite literally matter 

(Barad 2007; Bennett 2001, 2010). Global Environmental History as a discipline, then, is apt to 

 
4Harvey 1990, 428.  
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meet this ethical charge by considering how global imaginaries and their accompanying 

historical narratives impact ecological contexts.   

The objective of the historical dimensions of this study is to trace contours of the historical 

narratives through which yogurt was re-cast from a general category of localized, domestic 

production into a nearly-ubiquitous global commodity. Yogurt provides us with both a relic of 

and analogy for global histories and their capacity to re-shape environments. A key concern 

framing this study is the following: yogurt’s entrance into the global paradigm generative of 

commodity landscapes has resulted in a dramatic decrease in the biodiversity associated with the 

product. While Figure 1.1 denotes the global networks through which commercial yogurt 

circulates, Figure 1.2 outlines the bacterial composition mandated by each respective zone. Not 

only is the inclusion of these species (typically 2-3 species and strains) required by regulation, 

but so too is the omission of any other species.  
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Figure 1.2 (above): Official definitions and frameworks regulating microbial ecologies in the yogurt environment. Reproduced 

with permission from Mukherjee et al. 2022.  

These microbial demographics contrast to areas where yogurt has strong intergenerational 

histories of domestic production. For example, researchers extracting samples from areas in rural 

Bulgaria found consistent patterns of considerably higher biodiversity with respect to both 

species and strains, many of which provided anti-pathogenic properties produced by bacteria that 

are prohibited in the commercial yogurt ecology (Velikova et al. 2018). Researchers studying 

kefir, a close relative of yogurt which will appear later again in this study, were able to isolate up 

to 300 species from traditionally-sourced samples (Wang et al. 2021). Biodiversity not only 

pertains to species count, however, but also other factors contributing to a general biomass. In 

the yogurt ecology, diverse species produce by-products such as various organic acids, which not 

only add complexity to flavor profiles but also contribute to matters of conservation and 

stabilization (see Chen et al. 2018; Liang et al. 2021).  

It is with this general analogy for biodiversity loss that modern yogurt is explored in this study as 

both an artefact of and fractal iteration of singularizing global paradigms. Another aim follows 

from this micro-historical dimension of globalization, in that yogurt serves as a base from which 

pluralizing global paradigms may counter the space-making effects of negative biodiversity. To 

put it differently, I ask, through yogurt, what other global paradigms might linger nascent or 

marginal, and with what world-making effects. Different global paradigms, in short, may 

foreground processes of re-diversification. My use of global paradigms in this regard somewhat 

mirrors the conceptual device of TimeSpace formulated by Jon May and Nigel Thrift (2003). To 

surface different geospatial representations, as the name suggests, implicates how the 

relationship between temporality and spatiality is apprehended. Global imaginaries carry with 

them ontological presumptions, though ontological categories (such as the nature of space and 

time) are not inherently fixed. This study therefore considers how enlivened engagement with 

materials may produce generative challenges to normative depictions of temporal relations and 

spatial distribution.  

Yogurt as a Critical Zone Observatory: Applications and Implications 

To test the viability of such ontological shifts, I consider yogurt as a highly accessible 

experiential laboratory or, as reflected in the title of this thesis, as a critical zone observatory 

(CZO). The critical zone observatory concept has been introduced in the natural sciences in an 

attempt to build interdisciplinary, synergistic approaches to global systems as they gather in 

localized settings (Anderson et al. 2008; Brantley et al. 2017; Guo and Lin 2016). For critical 

zone proponents, the mantra is to “give depth to surface” (Latour and Weibel 2020). In practice, 

this means to cultivate means of aesthetic engagement with and representation of unseen 

ecological elements as they gather upon a localized surface.  

Framing yogurt as a critical zone observatory informs my approach to it as a historical-cultural 

artefact and also guides the ethnographic layers of this study. This follows from its most 

superficial nature: its curiously homogenous surface which has nonetheless consistently fostered 

cultural reverence and enduring associations with health. Modern molecular science has 

contributed an important semiotic register to represent the complex ecological dynamics 

unfolding under the surface – that of the microbial life lingering within. However, the history I 

seek to tell has strong epistemological dimensions, as a point of departure for the present 

research has been to consider historic and ongoing modalities by which depth has been allotted 
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to this provocatively plain surface. A crucial component of this history concerns epistemological 

imbalances, which is to say the histories by which longstanding modes of technical and 

materialist knowledge (re)production related to yogurt have been marginalized. This, I argue, is 

related to singularizing global paradigms, and indeed has generated a commodity landscape 

correlated with the biodiversity loss to the yogurt ecology mentioned above. Accordingly, the 

historical narratives undertaken here emphasize the importance of attending to situated 

knowledges and their space-making effects. The epistemological histories tied to yogurt bespeak 

what Donna Haraway calls the “privilege of partial perspective,” (1988) which is another way of 

identifying how singular modes of giving-depth-to-surface work towards the erasure of others.  

The value of the critical zone observatory concept, as a counter, is precisely derived from its 

emphasis on multiperspectival, multicultural, and multiple ontological perspectives in the pursuit 

of collective representation of what lingers beyond the surface of engagement. Accordingly, the 

history I seek to tell does not stop at the histories of erasure itself. Instead, I aim to show how 

other global paradigms – that is, ways of representing more-than-perceptible ecologies – actively 

confront and generate friction with histories of epistemic dispossession. The CZO concept, in 

short, is applied as a historical frame, with yogurt the surface gathering multiple representations 

of its ecology, of its depth.  

Ultimately, the history developed throughout textures the following argument – that epistemic 

erasure of ecological knowledge amounts to erasure of biodiversity (Aswani et al. 2018; Berkes 

et al. 1994). However, historical processes do not move with direction, and neither do the social 

processes which give way to different global paradigms. While the history of yogurt to be 

outlined in this study presents an analogy for globalist sensibilities contributing biodiversity loss, 

the final section considers how yogurt provides anecdotes for processes of re-diversification. I 

include perspectives from those who practice engagement with yogurt as a “place based 

environmental laboratory” (Swillens and Vlieghe 2020): home fermenters. To this end, I 

consider how producers engage with yogurt not only as a site of making intimate the (largely) 

unseen ecological patterns of resident microbes, but also as a locus of participation in responsive 

and creative acts of socio-cultural globe-making.  

Yogurt in Global Environmental History  

In ways adjacent to the theoretical positions in geography and ethnography outlined above, the 

global has also emerged with historiographical potency. Though its origins may be debated, 

Global History arose as an antagonism to conventions assuming the parameters of nations or 

empire – units argued to be increasingly obsolete or simply methodologically compromising 

(Conrad 2016). While some locate the field’s origins with thinkers such as Arnold Toynbee, 

Oswald Spengler, or a handful of 20th century American scholars, others lament these 

accreditations as mere conformity to modern shapes of imperialism (e.g., Subrahmanyam 2015). 

Some push this further, writing that Global History is not a contemporary movement at all, but 

rather a mainstreaming of ways in which minority, oppositional, subaltern, or otherwise non-

imperial histories have long been cultivated (Drayton and Motadel 2018; Stolte 2016; 

Subrahmanyam 2015). Nonetheless, at present the least controversial and perhaps most utile 

depiction of Global History is that it emphasizes connections, interaction and entanglement 

(Conrad 2016), without adhering to singular narratives of development contained to particular 

cultural or political groups (Lindenfeld 2021, 1). 
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Accordingly, many global historians take as their subject neither states nor cultural groups, but 

objects (see Beckert 2017). Doing so engenders methods which allow objects to be followed as 

they cross-cut multi-thematic networks, such as trade, ideology, or even cosmological 

significance. Often, the imperialist framings long attached to historical method are inverted in an 

object-oriented approach. A popular practice is to follow certain objects or commodities and 

apply a world-systems framing to consider how they contributed to the development of imperial 

orders (Riello 2011; Beckert 2017; Thurner and Piementel 2021).  

Yogurt as an item has certainly received this historical treatment. Accounts have been written on 

yogurt’s instrumental role in feeding the continental conquests of some of the most influential 

Eurasian empires – from the Mongol expansions to the development of the early Ottoman state 

(Shamir and Donovan 2015; Yildrim et al. 2014). However, a mere inversion of a statist gaze in 

historical practice does not at all do away with it; to the contrary, global histories construing the 

relationship of objects to state formation might serve to reinforce the emphasis these units 

receive as focal points of history – compromising the presumed objectives of global history. This 

is evident in the case of yogurt in states like Turkey, where histories of the object – in many 

ways a symbol of ethno-national identity – bolster primitivist political imaginaries of Turkic 

origins loosely located within contemporary Central Asia (cf. Frank 2020).  

My underlying contention is that global history should pursue expanded, pluralized senses of the 

global. Certainly, we do not need to reach far to consider how yogurt might be complementary to 

this end as an artefact of global history. It is certainly everywhere. Yogurt holds a privileged 

place in some of the most durable strands of myth, lore, and vitalist philosophies as they have 

been woven through and refolded upon cultural tapestries nurtured over generations. This sturdy 

warp and weft has ensured references to yogurt have survived as far back as some of the most 

ancient Ayurvedic medicinal texts, the oldest believed to be dated to 6000 BCE (Brothwell and 

Brothwell 1997; Fisberg and Machado 2015). Yogurt has adorned the tables of the Bible, with 

the patriarch Abraham attributing his longevity and health to its consumption. Some scholars 

believe that the famed Abrahamic promised land would better be spun as the Land of Fermented 

Milk and Honey (Batmanglii 2007; Fisberg and Machado 2015). Elsewhere, evidence has 

pointed to refined practices of yogurt production in the Eurasian steppe stretching as far back as 

8000 years, wherein milk has traditionally been preserved and transformed in bags made from 

goat hides (Yildiz 2010). To the present day, yogurt is a key item in many migratory economies. 

As families in diverse regions move seasonally with their animals to mountain pastures in the 

summer months, on-site yogurt production facilitates autonomy and, importantly, conviviality 

(see Gratien 2022; Féaux de la Croix 2011).  

That yogurt is everywhere makes it an ideal candidate for a global history of connections. Yet 

underneath this everywhereness is a challenge to the historian committed to traditional starting 

points – origins, if you will. Yogurt’s everywhere-ness is derived from its highly accessible 

means of production. Anyone can make it with a few key ingredients. This factor makes any idea 

of origins tied to the product not just elusive but illusory. Rather than providing an account 

pursuing origins, the history I develop here instead seeks to follow the effects that assumptions 

about origins have had on yogurt as a cultural item. In other words, I follow a specific cultural 

mythos pertaining to origins which re-shaped yogurt as a global commodity item and continues 

to underwrite its commercial profile. In so doing, I suggest that yogurt might offer another 

potential global analogy. That is, the historical survey undertaken here considers the relationship 
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between commitment to a particular origin story and the biodiversity loss evident in the yogurt-

ecology.  

In this way, this history is a global environmental history (GEH). As with global history, GEH 

arose as a subfield to evade the normative cultural and political bookends through which 

histories have long been articulated. It maintains the goal to follow ecological phenomena as 

they cross-cut human boundaries (McNeill and Mauldin 2015). Consequently, it engages with 

questions pertaining to why certain boundaries are delineated in the first place – including those 

ontological demarcations between humans, nature, and the environment. As I will outline, the 

origin story intersecting with the modern history of yogurt corresponds to a particular cultural 

ethos about this human/nature division, one which has had complementary implications for an 

ethos of scalability, consumption patterns, and materialist philosophies all relevant to the case 

study of yogurt.  

Proponents of the GEH place its merits in contrast to histories of sited events or phenomena. 

Contrary to these so-labelled “microhistories” of specific places, GEH has been defined as 

oriented to macrohistories of entanglement and connection (McNeill and Mauldin 2015, xviii). 

While also aspiring to these aims, I suggest that GEH maintains the same shortcoming as global 

history so long as it enacts a singular sense of the global. As sketched above, this is a study of 

multiple globalities, though my survey of yogurt also pushes against the singular “global” of 

global environmental history with a provocation to its scalar bias. That is, one of the globalities 

explored in this thesis considers global environmental history from a distinctly micro 

perspective. By attempting to listen to the patterns of the resident microbes of the yogurt ecology 

– an exercise inspired by the microontological project developed by Myra Hird (2009) – I aim to 

show how a different rendering of “the global” fundamentally blurs the lines between the micro 

and macro.  

The Nature(s) of the Artefact: Yogurt as a Global Object 

In her ethnography of global connection Friction, Anna Tsing poses the question: “where would 

one locate the global in order to study it?” (2005, 3). With the geographic premises shared 

above, I have argued that any sense of the global can only ever be approached from situated 

localities – the material “stuff” of everyday life. Following the practices of global history, I turn 

to yogurt as an everyday object wherein global connections may be approached and analyzed.  

A theoretical commitment to multiple globalities, however, potentially makes this a messy 

project. Any number of global paradigms could collect within a historical artefact. So too is the 

challenge of chronology, especially given an object which could feasibly be re/produced 

anywhere, and even a fledgling batch of yogurt would be a cultural item reasonably linked to the 

generations of cultural significance attached to the name. In traditional disciplines of historical 

material culture – such as archaeology – approaches to artefacts are typically informed by 

vertical temporal imaginations. “The past” is taken to be buried along with sedimented objects 

which, once uncovered, contribute to a piecemeal picture of bygone times. Chronologies and 

objects, then, are often taken to be mutually informing (see Simonetti 2013; 2014). However, 

because of the messy chronology congealed in yogurt, we must necessarily re-think the state-of-

the-object.  

Towards the exploratory aims of this thesis charted above, this environmental history of yogurt 

approaches it as a particular kind of cultural artefact, one encompassing both multiple spatial and 

temporal scales. I call this artefact a global object. Concisely, a global object is a global 
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commodity with a high potential to be re-localized. Yogurt specifically entails the constituting 

dimensions as: 

• A global commodity 

• An item of cultural and world-historical significance  

• An accessible micro-terrarium for global ecological patterns   

Identifying the artefact in this way allows me to approach historical moments in which certain 

global paradigms have been negotiated and entangled. To trace the formation of this global 

object is to pursue the ways by which this item of veritable and variable global significance was 

molded into a singularizing global commodity. Its historical trajectory beyond this 

transformation, however, allows me to consider how it is a point of engagement for local 

practices (such as home fermentation) capable of producing new global geographies beyond the 

paradigm of globalization.  

The global object concept is therefore a key methodological tactic with respects to chronology. 

The choice to trace moments whereby this product has been re-formed as a commodity loosely 

periodizes yogurt in order to observe instances of multiple global imaginaries coming into 

contact. As commodity production in a capitalist context assumes practices with a logic of 

upward scalability, it necessarily has a geo-spatial logos. This not only corresponds to the 

material practices of production and distribution, what some theorists label global production 

networks (Hudson 2008), but also “socio-cultural dimensions of global networks” (Coe and Hess 

2007, 22), the so-called life-world dimensions of systemic development which I refer to as 

globalities or global paradigms. To be clear, my emphasis on commodity natures does not 

concern histories of manufacture or distribution; to the contrary, the historical analysis 

undertaken here concerns how material-semiotic engagement with materials (Law 2019) bisects 

socio-cultural narratives in ways which yield practices of replicability, modularity, and 

scalability.  

Geographies of capitalist commodity production and distribution entail socio-cultural geographic 

imaginaries which express firm bias towards the global in any global/local distinction. This 

observation is hardly original. “A commodity is, in the first place,” wrote Marx and Engels “an 

object outside us” (1967, 45 [1867]), a statement parallel to a depiction of the global as 

perpetually beyond itself (Anderson and Wylie 2009, 332). Commodities present highly 

concentrated instances of the global/local schematics discussed above, lending materially 

localized dimension and texture to the spatial imaginaries engendered by networks of global 

capital. Within the globalities orbiting this system, commodities are objects exchanged when 

inputs of labour and time are dis-placed, dis-embedded and, crucially, de-localized (Cook and 

Crang 1996; Thrift 1990b). My development and use of the global object concept is inspired by 

theorists and activists who champion interventions to the dis-placing effects of global commodity 

networks not by reproducing emphasis on global through universalist models or frameworks but 

searching for modes of re-localization which are neither reactionary nor geographically 

exclusionary (Escobar 2001; Federici 2018; Tuathail 2010). They ask: where is the terrain of 

reclamation (Federici 2018)? Where do we land in a socius increasingly beyond itself (Latour et 

al. 2018)? I suggest that global objects are those commodities which potentially arc into re-

localization. This thesis then aims to consider how yogurt in particular is one commodity that can 

proliferate as a place-making device.  
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Certainly, on strictly material bases this potential is latent in all organic commodities as objects 

that inherently have local lives beyond their manufacture and regulation through processes of 

use, decay, and decomposition (see Guthman 2004). With the global object concept, however, 

this thesis seeks to stretch both the theoretical and material significance of this by including 

global paradigms made evident by certain actors in this history of yogurt: bacteria. As mentioned 

previously, this study is inspired by the microontological project articulated by Myra Hird 

(2009), who follows other advocates interested in representations of ecological norms, processes, 

and historical accounts which attend to the pre-eminence of microorganismal life on the planet 

(O’Malley et al. 2015; Bapteste and Dupré 2013) as artfully put by Stephen Jay Gould:  

Our planet has always been in the ‘Age of Bacteria,’ ever since the first fossils…on any 

possible, reasonable, or fair criterion, bacteria are– and always have been– the 

dominant forms of life on earth (1996, 176).  

In practice, adopting microontological perspectives means to allow patterns of the microbial 

world to enter and guide our ethical theories and conversations (Hird 2009, 2). Here, the dual 

conceptual layer of yogurt as a global object is refined. As an emblem of global systems (for 

commodity networks in its commercial form), yogurt is also a micro-terrarium of sorts where 

forms and patterns of some strata of the microcosmos can be made familiar. It is, in effect, one 

micro-globe, a model ecology.   

Hird is not unrealistic about the limits of her call for a microontology. Though she “tries hard to 

resist the anthropomorphic tendency to ‘grant’ agency to objects” she is not disillusioned about 

having two feet firmly in the human domain. While the microontological lens has been 

developed in an effort to offer alternatives to the posthumanist trend with what Hird calls 

“nonhumanism,” she accepts that much of microcosmos will remain beyond our grasp, and in 

many ways that is much the point of a microontology (2009, 20).  

This attitude is shaped by Hird’s theoretical lineage with the current broadly known as the new 

materialism – a movement to which my own construal of global objects is also indebted. 

Broadly, the movement seeks to counteract the prevailing strains in predominantly European 

metaphysical traditions which diminish the role of matter and materiality (Barad 2003; Gamble 

et al. 2019 Van der Tuin and Dolphijn 2010). It likewise seeks to offset assumptions that ethical 

inquiry can be located in purely anthropocentric models, however contrived (Iovino 2015; Van 

der Tuin and Dolphijn 2010) The soft program of nonhumanism above follows these critical 

strands, as well as implying that microontological accounts may only ever be apprehended 

obliquely. This too it shares with many new materialists, notably with the thought coalescing 

around the project of Object-Oriented Ontology, or OOO (Harman 2011b, 2014).5 A primary 

position advanced by OOO is that objects do maintain an existential condition independent of the 

human gaze, and any attempt to “know” objects will subsequentially only ever be partial. 

Oblique knowledge of objects is therefore not only a methodological admission, but also 

ontologically true for OOO and other new materialists (Harman 2012).  

 
5 Placing Object-Oriented Ontology (OOO) within a materialist turn is reflective of the theoretical conversations with which it 

constantly finds itself engaged, as well as general trends in its application in the social sciences and humanities. However, its 

founder and primary proponent, Graham Harman, insists that OOO is in opposition to other prominent schools in recent 

materialist theory, instead making a case for object-oriented philosophy as concerned with form rather than a matter-centric 

materiality (see Harman 2010; 2014). Nonetheless, this idiosyncrasy of OOO does not seem divergent enough to place it outside 

of contemporary materialist philosophies and I maintain its relevance to broader materialist discourses which I engage throughout 

this thesis.  
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Inspiration drawn from the new materialists and OOO also influences my historiographical 

methodology to consider yogurt as a critical zone observatory. That is, as a historically 

consistent, yet disparately produced item, yogurt is familiar across many cultural contexts and 

has hosted different forms of materialist knowledge pertaining to its ecological profile, much of 

which is nevertheless invisible beyond its surface. Yogurt is quite literally a cultural medium – a 

site where cultural attributes as broad as taste, nutritional philosophies, and social norms have 

been diversely articulated and transmitted. It is also a medium in the sense that it is a surface of 

encounter. To paraphrase new materialist Karen Barad, through yogurt we might “meet microbes 

halfway” (2007). My suggestion is that adopting these frameworks towards historical inquiry 

allows us to approach the multi-sited and consistently reproduced (though in ways unidentical) 

cultural significance given to yogurt over time in ways attendant to it as a site of knowledge 

production of more-than-perceptible ecological patterns.  

Many new materialists are committed to frameworks which approach objects as assemblages – 

occurrences of networked relations (Latour 2007; Pauketat 2019; Witmore 2014). Object 

Oriented Ontology diverges somewhat from this language,6 though it maintains the value of 

assemblage models to press that objects and knowledge about them can occur on multiple and 

concurrent scales, and no knowledge claim at any particular level can account for the whole 

(Harman 2017). This it shares with philosophers of biology and other scholars in Science and 

Technology Studies critiquing practices amounting to reductionism, whereby identifiable 

smallest components of any substance are conflated with an essential quality of an object (e.g., 

Dupré 2017). All of these converge to shape my epistemological inquiry. Like Hird, I am 

interested in both disclosing and formulating what she calls nonmodern epistemologies (2009), 

modes of knowledge production which are neither bolster universalist claims nor are located 

strictly within modern European empirical traditions. The first chapters of this thesis do, 

however, outline the ways in which such modernist epistemologies were applied to the material 

form of yogurt. Moreover, I consider how this mode of rationalization has contributed to the 

possibility of a certain scalar logic compatible with the geographic TimeSpaces of commodity 

networks. I look for the cultural metaphors and narratives by which both the identification and 

valorization of certain bacteria in the yogurt ecology took place, and how these foregrounded the 

“modular simplifications” (Tsing et al. 2019) characterizing the bacterial populations of most 

yogurts today.  

My adoption of the premise of multiple, situated globalities benefits from a quick word on 

ontology. Certainly, situatedness would imply that global paradigms are ontologically driven, 

and I maintain the position of “multiple ontologies” (Harris and Robb 2012) as a base 

assumption. However, I wish to avoid any suggested relationship between anthropological 

correspondence or fixity. Though situated globalities might be shaped by cultural complexes, 

they are not fundamentally attached to respective cultural groups. Deploying plural globalities 

towards historical analysis rather allows us trace how different global paradigms encounter, 

interact, are negotiated, and exert influence upon one another. Ultimately, yogurt as a global 

object is resonant with diffractive apparatuses as championed by Karen Barad, being “devices 

for  investigating ontological questions… about causality, temporality, relationality, and life” (in 

 
6 OOO’s main contention concerns its metaphysical position that objects fundamentally withdraw, which is to say that their 

material composition can only ever be accessed partially and obliquely by human modes of perception. From this, while OOO 

does not dismiss that important aspects about objects are formed by their social relations and networks, objects have properties 

which cannot be exhausted by these frameworks. Of note is the fact that objects have qualities which endure over time despite 

any reconfiguration to their material components or networked relations (Harman 2017; Rutherford and Palmeri 2016).       
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De Freitas 2017, 2). Accordingly, matters of ontological difference in this study swirl around the 

ethical imperative underlying many of the contributions of the new materialists:  “to re-divide the 

world, to reprioritize matter(s), to create different causalities, to follow new agencies, [and] to 

produce new spacetimes” (Campbell et al. 2019, 8).  

Some Other Big Things 

My development of global object is perhaps evocative of a well-known concept by Timothy 

Morton: hyperobjects. Part of the philosophical project of Speculative Realism, Morton also falls 

under the new materialist wave. He presents hyperobjects as entities “massively distributed in 

time and space that make us redefine what an object is” (Morton 2011a, 167). At first glance, 

this shares my objective in introducing global objects. However, hyperobjects for Morton rest on 

an intangible familiarity. Perhaps his most well-known example is global warming – “a 

hyperobject you can’t directly see or touch-it’s withdrawn” (Morton 2011a, 167). Global objects, 

by contrast, occupy a different position between the im/perceptible. They are highly tangible, 

everyday objects through which intangible relations can be made familiar; through global objects 

the global is localized.   

My formulation of global objects is likewise greatly indebted to the work of Michel Serres, 

though differs from his concept of “world objects.” For Serres, this category of object is taken as 

“tools with a dimension that is commensurable with one of the dimensions of the world,” listing 

such objects as “a satellite for speed, a bomb for energy, the internet for space, and nuclear 

waste for time…” (Serres 2006). This overlaps with global objects in the sense that abstract 

dimensions are correlated with worldly materials. For the global object, it is the abstract yet 

familiar designation of “the globe” made known in material. However, the critical difference is 

the level of tangibility, or intimacy by Serre’s presentation. While to my knowledge I do not 

have a satellite in my fridge, I can easily accommodate a fermented item like yogurt. The key 

difference then is that global objects invite relation, alteration, engagement, and ultimately can 

be a surface of knowledge production generative of supra-local worlds. 

Structure and Methods 

As mentioned previously, my development of the global object concept makes it at once my 

object of historical study and a central methodology in that it delineates the trajectory with which 

this investigation is concerned: yogurt’s transformation into a global commodity to instances of 

its re-localization. Therefore, the very structure of this thesis attempts to advance the trajectory 

implied by the global object concept whilst attending to the non-linear historical shape so 

characteristic to yogurt as a global cultural item. As the first two chapters discuss, a specific 

temporal structure was applied to yogurt in ways crucial to the scalar operations of 

commoditization. Chapter One in particular outlines how a popular narrative of history has been 

thoroughly cultured into the contemporary consumer image of yogurt. The point to be elaborated 

is that representations of “the past” thoroughly perforate and punctuate yogurt in any form – both 

as a highly modernized commercial staple and a domestically produced good.  

Yogurt has captured my interest as a provocatively mundane object through which complex 

socio-geographic histories may be traced and disclosed. Though on the surface my study remains 

only adjacent to the contributions of complex systems theorists, my search for complexity in the 

provocatively plain has been inspired by this broad interdisciplinary milieu. Specifically, I have 

sought to structure my analysis in line with the following credo: “one cannot model complexity, 

but one can approach it using analogy and narrative” (Waltner-Toews et al., 38; see also 
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Zellmer et al. 2006). So too does this capture the spirit of the environmental history guiding this 

project:  
…scholars of environmental history also maintain a powerful commitment to narrative form…Like all 

historians, we configure events into causal sequences – stories – that order and simplify those events to 

give them new meanings. We do so because narrative is the chief literary form that tries to find meaning in 

an overwhelmingly crowded and disordered chronological reality. 

— William Cronon7  

 

Narrative, then, is crafted and deployed to make new relations visible, while also disclosing 

pathways through which certain historical depictions have emerged and been neutralized. A 

seemingly neutral product – yogurt – is then a powerfully potent object through which to 

consider relations of power and ecology as global flows and histories are manifest upon its 

apparently passive surface (cf. Nixon 2011).  This surface is the critical zone observatory unto 

which the diverse analytical perspectives gather towards a composite picture of its depth. My 

usage of the critical zone observatory concept is primarily heuristic, as I use to it search for what 

different modes have historically and contemporarily lent “depth” to the surface of yogurt. As 

such, the CZO concept disappears largely from the forthcoming narrative but has nonetheless 

informed the interdisciplinary composition of this study, inclusive of those fields sketched above 

– cultural and political geography, science and technology studies (STS), materialist philosophy– 

as well as from the natural sciences, historical anthropology, and linguistics. Likewise, the global 

object concept as a methodological device has predominantly structural implications. As follows, 

the chapters of this thesis are divided into three parts, which correspond to the trajectory of the 

global object: the complexes contributing to its commodity geography; its current commodity 

landscape and the friction generated therein; and acts of re-localization.  

Part I sketches elements of the global paradigm which contributed to the manufacture of yogurt 

as a commodity. As a cultural relic bespeaking multilinear historical significance at any era, I 

deploy a non-linear approach to begin this survey. Chapter One is largely historiographical, and 

considers the space-making effects of the epistemological setting which would ultimately 

process yogurt into its modular form: the laboratory. This first chapter introduces an origin story 

which coincided with laboratory practices. This lays the groundwork to consider the relationship 

between modularly simplified geographies and cultural narratives emphasizing “origins.” I am 

assisted in this task by Anton Chekhov’s short story “Minds in Ferment,” to illustrate the 

implications for demarcating “beginnings” from multiagential and multisited systems – as with 

fermented products like yogurt. Accordingly, I argue that a cultural origin story informs the 

narratives underpinning the scientific paradigms to which yogurt would be subjected (Kuhn 

2000; Nickles 2003). From this, I consider how cultural imaginaries committed to “origins” have 

figured into paradigms of health which have crucial implications for the modern expansion of 

yogurt’s commodity geography.  

The discussion in Chapter One provides important context for the central character introduced in 

Chapter Two: Élie Metchnikoff (1845-1916). Having survived in the historical record as the 

Father of Immunology among other accolades, Metchnikoff was also the foremost popularizer of 

yogurt and the individual most responsible for its commercial expansion. Though a celebrated 

figure in modern medicine, little attention has been given to his personal writings which reflect 

his self-proclaimed endeavor to compile a totalizing philosophy towards a transcendental 

ambition of human health. In particular, I key in on the temporal narratives underlying his 

 
7 1992, 1349. My emphasis.  



 21 

transcendentalist program which I have labelled as probiotic biopolitics. Yogurt has been a 

primary cultural vector through which this program of health has diffused to larger social 

contexts. I tie this back to its geographic implications by suggesting that the temporal model 

underpinning probiotic biopolitics is compatible with a logic of scalability implied in globalized 

commodity networks.  

Part Two follows a central objective of this thesis: to consider how different globalities meet, 

entangle, and negotiate. This section follows the methodological strategy developed by Anna 

Tsing in her ethnographic and historical inquiry of global connections: to look for friction 

(2004). These chapters therefore surface other global paradigms contained within and alongside 

yogurt atop its modern commodity geography. The paradigm corresponding to this globalized 

yogurt ecology is followed through participatory ethnography and interviews with small-scale 

yogurt producers between Southern France and Northern Italy from January to May 2022. These 

interlocutors were found through local market settings and personal contact. Each occupies a 

different position with regards to commercial scope and scale. Nonetheless, all producers are 

self-described as “artisanal.” Despite notable geographic distance between each producer, I 

advocate for a micro-geographic perspective which allows us to see these artisans as acting upon 

homologous terrain defined by modularly simplified bacterial populations. I search for friction 

upon this terrain by including microontologically-informed (Hird 2009) perspectives on global 

patterns, as well as consider health and materialist philosophies historically associated with 

yogurt.  

Responding to the prominence given to “origins” in my diagnosis of probiotic biopolitics 

undertaken in Part I, Chapter Three is structured around the theme of creativity, innovation, and 

emergence. The narrative of this chapter follows Elsa, a plant-based craft yogurt producer in 

Southern France. Though Elsa’s creative entrepreneurship is obliged to the regulatory microbial 

frameworks set by the legacy of probiotic biopolitics, I consider what creativity might look like 

from a microbial perspective. Through microontologically-guided exploration, I introduce the 

microbial structure of biofilm, and suggest its merit as an extended metaphor and framework for 

de-centered, multispecies histories of cultural (re)production.  

Chapter Four turns once again to Ferme de la Raïole, where Rachel muttered the inciting 

statement: with yogurt, you find the same thing everywhere. This chapter thematizes scale and its 

relation to stability, comparing and contrasting Rachel and Vincent’s farm with a similarly-sized 

yogurt operation in rural Italy. By once again raising microontological perspectives, I consider 

how small farmers navigate stability in the probiotic biopolitical landscape. Scalar norms and 

patterns of the microcosmos generate friction with the sense of ubiquity implied by “finding the 

same thing everywhere,” and through an alternative rendering of ubiquity this lens offers a 

divergent model of stability.   

Chapter Five approaches the most obvious if not most neglected source of friction consistently 

reproduced in yogurt’s history as a global commodity: its name. This chapter therefore turns to 

one of the earliest surviving sources to mention yogurt, the linguistic encyclopedia Dīwān 

Lughāt al-Turk (or the Compendium of Turkic Dialects) compiled in the 11th century by scholar 

Mahmud al-Kashgari. While previous chapters sought to culturally “situate” the knowledge 

paradigms which transformed yogurt into a modern, biotechnical commodity, this chapter draws 

on historical anthropological scholarship to situate yogurt alongside medicinal and materialist 

philosophies with which it has a long, though dynamic history. From this context, I deploy 

methods from comparative historical linguistics to consider what spatio-temporal models have 
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been attached to yogurt and similar substances. Like the previous chapters, the materialist 

paradigms surfaced in this linguistic survey are considered vis-à-vis microontological 

perspectives. Following the microontological premise of nonmodern epistemologies (Hird 2009), 

I suggest that this historical linguistic mode and its accompanying materialist knowledge of 

yogurt is commensurate in certain ways with microbial patterns, as well as aligning to Tim 

Ingold’s politics of dwelling (2005).  

Part III consists of a single, concluding chapter. Chapter Six follows the arc of the global object 

concept structuring this project, and considers ways in which yogurt, as a globalized commodity, 

might be re-localized. In light of the geographic framework discussed above and addition to the 

pluralistic approach to global paradigms extrapolated throughout, I suggest that to re-localize an 

object is to make it a potential site upon which new global sensibilities might be formulated. 

Empirically, this chapter turns to a loose demographic, one multi-sited though again within a 

shared cultural ecology – a global sample. Experiences and anecdotes from home yogurt 

producers guide the discussion, collected from an online survey posted to a number of home 

fermentation forums.8 This chapter picks up a theme introduced in Chapter Five – aesthetics. 

Herein, I argue for the importance of aesthetics for approaching interspecies production through 

a common cultural medium like yogurt. Explicitly re-surfacing the critical zone observatory 

framework, I elaborate a case for aesthetic engagement in the project of “giving depth to 

surface,” reiterating its historical applications. I suggest that re-localizing a global commodity 

item in the ways outlined here generates creative vectors for processes of ecological re-

diversification. Home fermentation in this way confronts commodity natures. In a parallel 

argument, re-localization foregrounds the production of new geographies and speculative 

ecologies.   

 

 

  

 
8 See Appendix II.  
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Part I: Probiotic Biopolitics: Origin Stories of the Modern Yogurt 

Ecology 
 

 

Prologue to Part I:  

The story of the global object necessarily begins with it as a global commodity. The chapters 

comprising this first part provide historical context for the rationalities which would transform 

yogurt into a commodity item which could be produced, replicated, and distributed with relative 

ubiquity over vast geographies. These chapters therefore disclose a genesis for this commodity 

form, outlining intellectual and cultural histories which engendered the material rationalization 

of yogurt amenable to the scalar logic of globalization. This historical exploration is therefore 

directed at the material-semiotic practices which emerged as compatible with logics of isolation, 

modularity, and scalar expansion implied by commodity forms and geographies, rather than mere 

histories of manufacturing and distribution. These chapters instead investigate a relationship with 

a particular cultural origin story, its diffusion into medicinal and vitalist philosophies, and the 

resultant spatio-temporal homogeneity of commodity yogurt known today.  

 

 

 

  



 24 

Chapter One: Minds in Ferment 

Following our historical trajectory of the global object, this chapter begins to trace the actors and 

occasions which would position yogurt as a product ripe to become a worldwide commodity 

item. It considers how the product was made subject to processes of modular simplification, such 

that its invariability could be maximized across geographic space (Tsing et al. 2019; Warf 2008; 

2011). Geographers have devoted much ink and deliberation to such networks under capitalist 

structures and its general effects of “time-space compression,” whereby highly standardized 

goods, traffic, and other flows spread vastly and with little friction (Warf 2011, 438; Harvey 

1989). The aim of this chapter is to historicize two dimensions intersecting within yogurt as it 

moves in the geospace of globalization: the factors by which it was targeted as a scalable 

commodity item, and the historical narratives which promoted scalar modularity.   

With yogurt as both a case study and analogy for such global systems, its specific trajectory into 

a commodity item enables a situated analysis concerning the time-space relation entailed in 

globalization. Precisely, this chapter seeks to elucidate a relationship between assumed 

historicity and its spatializing effects. Whereas studies of historicity “address the diverse modes 

through which people form their presents in world societies” (Hirsch and Stewart 2006), this 

chapter surfaces one historical narrative instrumental in the worldwide expansion of yogurt in the 

20th century. In this way this chapter approaches the program of spacificity called for by Bruno 

Latour (1997), entailing a consideration of culturally-situated spatial conceptions in relation to 

culturally-specific perceptions of one’s place in time (see also May and Thrift 2003, 28).  

Accordingly, the story of this global object begins with an account of its origins. As mentioned 

in the introduction, the broad range of fermented dairy products proliferating under the genre of 

“yogurt” are distributed so widely across space and history that any claim of singular origins 

should be met with skepticism. Certainly, many archaeological quests for such origins 

nonetheless pursue such a discernable time and place in history (Curry 2013; Orlando 2018; cf. 

Hendy et al. 2022).This chapter approaches origins differently, looking for their spacificity as 

cultured in modern day commercial yogurt. To be outlined here is the role of a situated cultural 

intrigue with origins more broadly and to suggest by way of historical example that a prevailing 

“origin story” pertains to patterns of spatial organization.  

Like Latour, my application of spacificity considers the “spatialization produced by Science” 

(1997, 179) as I follow how yogurt as an incipient global object was produced in its passage 

through laboratory spaces. Accordingly, the spatio-histories developed in this chapter kneads 

together epistemological with materialist analyses to consider how the scale(s) at which 

knowledge claims about essentialized qualities of an object may actually re-structure the item 

itself as well as its normative socio-geographic spaces. Throughout I provide context to this 

relatively unprovocative prospectus: that yogurt would not have its naturalized and familiar 

position in our consumer geographies had it not passed through dominant biomedical institutions 

at the beginning of the 20th century. How it got there is the topic of these first two chapters taken 

together. This first chapter provides epistemic dimensions to the premise put forth by Hannah 

Landecker, that “medical history is therefore also environmental history” (2016, 27). The origin 

story underpinning the biomedical attitudes of health which were applied to yogurt and would 

steer its dissemination to wide audiences has been a contributing factor to the loss of biodiversity 

in the worldwide yogurt ecology today.   
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Minds in Ferment: Locating Origins  

Explored here are the effects of intellectual histories which have discerned discrete origins from 

complex, multi-agential, and multi-sited systems. To illustrate this, it’s helpful to turn 

momentarily to a short story written by Anton Chekhov in 1884, “Minds in Ferment.” Like all 

stories, “Minds in Ferment” begins with what Karen Barad calls an agential cut – a slicing, a 

distinguishing differentiation enacted in order to reveal networks of entangled relations (Barad 

2010, 2014). In his narrative, Chekhov returns to and begins again with a catalyst common to 

many of his writings: the common starling.  

The action begins with an ensemble of a group of the birds, and two men known to us as 

Potcheshihin and Optimov. Potcheshihin is severely annoyed by the ovenesque heat plaguing the 

village although, mindful of his companion’s calm sensibilities, he pains to conceal his grievances. 

His attention finds refuge in a quick swoop of the starlings as they rise above village rooftops. As 

the birds quickly retreat out of sight, the two men begin to ponder where it might be that they have 

landed. Could it be in the garden of Father Deacon, or Father Prebendary? As they loggishly weigh 

the likelihood of either scenario, two women walk by, wondering what it is that has grabbed the 

men’s attention. Their gazes collect and compound, having an effect which ripples through the 

village. Soon, a young boy making market deliveries and a group of factory men also join in, 

stirred by the infectious question: what is everyone looking at? Amusingly, patient zero 

Potcheshihin also falls to the contagion. He too is made aware that something has snared the 

attention of the entire village. He alerts Optimov that something is wrong. He quickly arrives to 

the conclusion that there must be a fire somewhere, though absent any evidence he contends that 

it must be an indoor fire. Someone overhears his hypothesis, and it spreads like, well, wildfire. In 

an instant, the public is in uproar. Emergency services are deployed, though to where exactly is a 

matter of hasty and aggressive debate in the gathering crowd. The attention of the spontaneous 

gathering is diverted when the newly delivered organ at the local tavern begins playing music. The 

imagined fire is extinguished as soon as it began. Chekhov’s farcical story concludes with the 

report of a local bureaucrat, who celebrates the efficacy of the fire brigade, the benevolence of 

God, and for justice that a “guilty” party has been found and put in custody. We are only left to 

speculate if the true instigators – the murmation of starlings – even registered the commotion.  

To “ferment” in Chekhov’s native Russian (Брожение) means to have a response in the wake of 

a change, disturbance, or excitement. Though there exists another term more explicitly 

correspondent to the technical process of fermentation (фермент), the former is also used in 

reference to well-known fermented food and beverages. In other words, there is a morphology of 

fermentation as a social and a biochemical, technical process. In comparison, we might consider 

a more plainly technical definition. Fermentation is “the ability of lactic acid bacteria and yeasts 

to metabolize sugars into lactic acid and alcohol, thereby creating sour milieus in which most 

potentially harmful microorganisms have difficulties surviving” (Marco et al. 2021; see also Rest 

2021). There is the implicit notion that so-called harmful microorganisms are those which 

conflict with the needs and limitations of humans, thereby casting us into assembly with yeasts 

and bacteria animating fermentation. Any products of fermentation – yogurts, cheeses, preserved 

vegetables and alcoholic beverages – are therefore an outcome of what Roberta Raffaetà (2021) 

refers to as multispecies fermentation collectives. Fermentative settings such as yogurt, then, 

might be cast as complex systems, ecologies whereby:  
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the interaction among constituents of the system, and the interaction between the system 

and its environment, are of such a nature that the system as a whole cannot be understood 

simply by analyzing its components.9  

Maintaining the light complexity of Chekhov’s story allows us to approach its implications; even 

if the tale is ultimately about nothing, there is no story without the assemblage of the birds, the 

two men, the heatwave, the organ. It is certainly not about either one of those components set 

aside from the rest. Though the catalyst might be identified with the starlings, the story must 

necessarily move away from them. All the same, had the starlings been omitted from the 

storyline we would lose not only Chekhov’s humor, but the comedically imagined fire would 

only be indicated as materially real. 

Material effects follow agential cuts. Where we locate origins can alter or shape environs, or 

reify entities which might otherwise exist as social construction – like a socially produced fire. 

This anecdote is important context for the history of yogurt as a global object beyond the mere 

fact that the fermentation process is essential to its production. As I outline, fermentation, 

origins, and yogurt all maintain strong relation to one another in both the past and present 

profiles of our global object.  

The Beginning of History: Drunken Monkeys and the Paleo Man 

Fermentation has been a recurrent topic within both popular and specialist accounts of history, 

giving specific texture to pursuits of origins. In archaeology and adjacent disciplines, research 

programs suggest that locating instances of fermentation amount to “a sure sign of evolving 

social behavior” (Rusch 2021, 5). The stakes are clear, if not a little bubbly; with these 

hypotheses, the story of the “modern” human is knotted around fermentation. Stirred somewhat, 

the assumptions here and their implications become slightly more cloudy, however. If presumed 

originating instances of intentional fermentation were to be found (as some have laid claim to 

doing),10 would this not presume an already latent desire for fermenting substances? Would not 

propensity towards things ferment(ing/ed) already imply some cognitive division between 

substances fermenting and those decaying? Another way to spin these questions is to draw on 

Raffaetà’s multispecies fermentation collective and consider the role of human, a priori: if an 

overripe fruit falls on the forest floor and no human is around to “culture” it, does it ferment…or 

simply rot?  

Recent insights from the field of paleogenetics have brought empirical weight to these questions. 

A 2015 study suggests that early hominids demonstrated strong capacities to metabolize ethanol 

(the primary alcoholic product of fermentation) prior to any evidence of “human-directed” 

fermentation (Carrigan et al. 2015). That is, our ancestors had compatibility with decaying 

organic matter before harnessing these processes of microbial transformation towards some of 

our most culturally-significant products. Any number of variables productively complicate this 

contribution, of course. Material finds capable of possibly indicating “human-direction” would 

be most reliably indicated through the presence of storage vessels, though containers made from 

organic materials would be long decomposed – wiped from any archaeological record.  

Still, the entanglement of human history with fermentation is a generative space to think about 

how we approach origins, its situated historicity, and its world-making effects. To take a 

 
9 Cilliers 2002, iii.  
10 McGovern et al. 2003; Renfrew 2002. 
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particularly salient example, the paleogenetic finding above might be taken to bolster the well-

known “drunken monkey hypothesis.” The theory was first posed by Robert Dudley in 2000 in an 

attempt to describe early human relations to alcohol with respect to hominid attractions to 

ethanol. It suggests that it was through accidental bouts of intoxication – via ingestion of 

decomposing fruits – that proto-man was able to make his first wobbly steps towards 

evolutionary (and therefore civilizational) development. Whether it be the change from arboreal 

to long-distance terrestrial travel, cognitive development, or the uptake of tools, the hypothesis 

states that each crucial step along the way was under the influence of decaying substances 

(Dudley and Maro 2021; see also Dominy 2015).  

This account is resonant with a longer-standing narrative of human origins, those infamously 

penned by Jean-Jacques Rousseau in his Discourse on the Origin and the Foundation of 

Inequality of Mankind in 1754. Assuming the task of demarcating social, civilized man from 

biological man, Rousseau painted the latter as residing in a State of Nature, wherein peaceful 

hunter-gatherer types dwelled in the absence of social ills – such as inequality and other moral 

failings. The general narrative arc, detectable in many historical biases, is that the civilizational 

development of “social” man came at the expense of our unwitting peace (see Graeber and 

Wengrow 2021). Drunken monkeys sing the refrain: humans stumbled into culture with a 

drunken fall from pure nature. Our “natural” innocence has been lost to corrupting substances: 

the price to pay for Progress.  

A cultural commitment to this mythos has been identified by many as underwriting narratives of 

“Modernity” (e.g.: Burgess 1996; Shields 2013; Mignolo 2007; Quijano 2000; 2007; Von Wright 

1993; Vásquez 2009;  Zarandi 2003), and I will continue to refer to it as the Origin Story of 

Progress. Yogurt is one of the foremost fermented items accompanied by this historical 

imagination, with some going as far to say that “yogurt is the one reason Neolithic peoples were 

able to so thoroughly advance human society” (Maskevich 2015). Through fermented items, this 

ambiguous yet persistent historical depiction intersects with ideas of nutrition, correlating a loose 

sense of antiquity which in turn lend a source of validation for health claims. Presumptions of 

purity as derived from an unspecified past underpin many branding schemes, conforming to what 

Loyer and Knight (2018) refer to as “nutritional primitivism”– a disposition rendering “food 

cultures as nutritional utopias.”  

This ambiguous sense of the ancient, coinciding with nutritional attitudes, has another element 

which marks it as distinctively “Modern.” In its commercial form it is something of a 

biotechnology – a symbol of calibrated advances in managing microbes and our internal 

ecologies (see Lorimer 2017, 2020; Paxson and Helmrich 2014). With yogurt, the ambition of 

Progress is commercially available: a daily portion of control over a passive nature (see Roelvink 

et al. 2009). Spun in a Rousseauian register, though we can never fully restore the purity of the 

State of Nature, we might consume it through a primitive relic which has been thoroughly 

modernized and rationalized. This blurred distinction between past and present is characteristic 

of yogurt as a global object, and this chapter and the next build towards a suggestion that a 

corresponding account of origins was fundamental to its reconfiguration as such. Moreover, I 

suggest that this origin story has had spatializing effects, particularly within a paradigm 

corresponding to globalization and commodity geographies. To build a picture for that argument, 

the next section considers how fermentation has been spatialized.  
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The Problem with Fermentation, Objectively Speaking  

Perhaps no question has intoxicated the actors and institutions which have collected to form the 

modern biological sciences more than that of fermentation. An inciting charge came in 1776, when 

the French Academy of Sciences posted an advert for an alluring competition: one kilogram of 

gold to the man who could provide the solution to the “mystery of fermentation” (Barnett 2003; 

Schlenk 1985; see also Sinsheimer 2018). The contest would go unanswered for nearly 15 years, 

when the prize ultimately had to be withdrawn because of the French revolution (Schlenk 1985). 

Still, the challenge inspired a number of scientists and extended in various forms over the 

subsequent decades. While they primarily devoted their inquiries to alcoholic ferments, this 

general line of inquiry would contribute to the shape of the research paradigm yogurt was to enter 

by the beginning of the 20th century.  

To the “mystery of fermentation,” one of the first notable theories was proposed by a young 

engineer, Charles Cagniard de la Tour (1777-1859), who took to studying yeast cells 

microscopically (Bradshaw 2020; Sinsheimer 2018). Cagniard de la Tour had taxonomized the 

yeast bodies as plants, and suggested that it was their “blooming” which was the key mechanism 

in fermentation (Barnett 2003; Schlenk 1985). The implication of his suggestion was that 

fermentation was pitched as a vital process – in other words involving biotic, living entities. This 

perspective was corroborated by a number of thinkers independently in years following Cagniard 

de la Tour’s conclusions, including Friedrich Kützing and Theodor Schwann (Wilkins 2004).  

The following generation devoted to the question of fermentation was characterized largely by the 

influence of Justus von Liebig (1803-1873) of Germany. Surviving in history as the “Father of 

Organic Chemistry,” von Liebig, along with his research partner Friedrich Wölher (1800-1882) 

took a divergent line from the thesis of Cagniard de la Tour and others who had adopted a vitalist 

view of both fermentation and yeast itself. Liebig and Wöhler went as far to mock the perspective, 

publishing a tongue-in-cheek article titled “the riddle of alcoholic fermentation solved,” and 

decrying that wherein the “vitalist theory of fermentation is supported and defended, we feel 

ourselves carried back to the infancy of science” (Barnett 2003, 560; see also Latour 1996). Under 

their theory, fermentation was attributed to the “vibrations of fermenting sugar” and the 

subsequent yields of ethanol and carbonic acid (Schlenk 1985, 253). In other words, Liebig and 

his associates were committed to an abiotic perspective of fermentation, and particularly 

disavowed the notion that yeast could be a living organism. This view was positioned within a 

general theory of emergence known as abiogenesis – that life emerged from abiotic or decaying 

elements. With regards to the fermentation question, any live microorganism registered in the 

fermenting fluid or medium would have spontaneously generated (or arisen from nonliving 

systems) as only an ancillary effect to the chemical process.  

Liebig’s views would be challenged and ultimately overridden by another honorary to the halls of 

the Great Men of Science – Louis Pasteur (1822-1895), known as the “Father of Microbiology” to 

many. Pasteur’s approach to the fermentation question directly provoked the abiotic premises of 

Liebig which, by the mid-19th century, had positioned the matter firmly in the domain of chemistry. 

To risk a tautology, in order to legitimate fermentation as a biological matter Pasteur needed to 

prove the importance of living systems and biotic organization. He had to demonstrate that life 

could not arise from non-life in order to explicate his account of fermentation. Pasteur did so in 

1857 with his famous “swan-neck” experiments, he demonstrated that microorganisms could not 

spontaneously generate (Levine and Evers 1999); there needed to be a pre-existent biotic base. 

Life was at the bottom of the barrel.  
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Proceeding the formal publishing of his conclusions, Pasteur proclaimed in a journal entry “that 

fermentation appears to be correlative to life and to the organization of [yeast] globules, and not 

to their death or putrefaction” (in Latour 1996, 87). The specific correlation was made by 

attributing lactic acid – the product of lactic fermentation – to yeast, solidly characterized as a 

living microorganism. With the eventual publication of his paradigm-shifting report, Pasteur wrote 

of yeast in particular:  

Let us consider now what are the characteristic of this substance, the production of which 

goes hand in hand with those phenomena that, taken together, we can call lactic 

fermentation. Viewed as a mass it looks exactly like ordinary pressed or drained yeast. It 

is slightly viscous, and gray in color. Under the microscope, it appears to be formed of little 

globules or very short segmented filaments, isolated or in clusters, which form irregular 

flakes resembling those of certain amorphous precipitates. It can be collected and 

transported for great distances without losing its activity, which is weakened only when 

the material is dried or when it is boiled in water.11  

Pasteur performs a critical maneuver in the very first sentence, which is overtaken by what is 

perhaps a slight of hand in the form of swift taxonomic description. That is, while in the pre-

publication journal entry Pasteur proposed the apparent correlation of a living organism to the 

process of fermentation, by the time of publication this had become a complete conflation. More 

directly, Pasteur located the process of fermentation within a discrete entity: yeast (see Latour 

1993, 138). Fermentation was spatialized and therefore simplified: a process captured and 

delimited to a microorganismal object.  

The full brunt of this operation might be palpable when considering Pasteur’s overall impact on 

the imperial sciences of 19th- 20th century Europe and far beyond. His work would overflow to the 

realm of pathology to address not just spoilage in the fermentation environment but also disease 

in humans. His theories of disease would converge with pathology research underway in Germany, 

notably influenced by Robert Koch. Though intellectual rivals, Koch and Pasteur would 

collectively contribute to what is now known as the germ theory of disease wherein particular 

diseases are correlated on a 1:1 basis with specific microorganisms (Ullmann 2007; Chakraborty 

and Shaw 2021; Latour 1993b; 2007; Ramirez-Figueroa and Beckett 2020; Garner Jr. 2006).12 

Crucially, this model had a logical symmetry with the conclusions proffered with his account of 

fermentation. Disease could also be spatialized to exactitude, represented as ontologically real 

entities (microbes).  

This was quite a divergence from prevailing models of disease in the late 19th century. While there 

was no singly unifying paradigm in pre-20th century Europe (see Herrera 2018), illness was 

generally represented as an event – an occurrence whereby a collection of symptoms converged  

(see Al-Attas Bradford 2021). Conventional pathology assumed a framework wherein a typically 

healthy individual occupied a state of general balance, and disease was taken as a deviation from 

this normal state which could then be recalibrated with corrective measures (Podolsky 1998, 3; see 

also Canguilhem 1978). The body, then, corresponded to the spatial site and scale of both health, 

 
11 In Latour 1996, 85. My emphasis.  
12 The former made by the foundational contribution to modern biomedicine, known as Koch’s postulates, a series of determining 

conditions for the presences of a given species of microbes as linked to the presence of disease. Tension between Pasteur and 

Koch mostly amounted to disputes either nationalist in nature or resulting from publication trivialities. A point of scientific 

departure came from the assertion made in Koch’s postulates that microorganisms have stable qualities; to the contrary, Pasteur’s 

research in vaccine development asserted that the virulence of a pathogen is variable (Chakraborty and Shaw 2021).   
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disease, and intervention. By contrast, the Pasteurian model turned to emphasize the molecular. In 

so doing it adopted a framework of disease mitigation and health characterized through an ethos 

of antibiosis, a term coined by Pasteur’s student Jean Paul Vuillemin as the proclivity of “one 

creature destroying the life of another in order to sustain its own” (Brunel 1951). Pasteur thus 

envisioned a model of medicine with the following proposal: “if we could intervene in the 

antagonism observed between some bacteria, it would offer perhaps the greatest hopes for 

therapeutics” (Torrence 2017, 79). In other words, sequestering this antagonism entailed an ethos 

of elimination – pitching life against life.  

This perspective was directed towards the development of what is perhaps most strongly associated 

with Pasteur’s legacy: vaccination. However, having popularized the correlation of microbes to 

disease, it would prove challenging to obtain public acceptance of Pasteur’s proposed method of 

intervention through injection of live microorganisms into bodies; even one of his most adherent 

pupils, Émile Roux, would refuse to administer vaccination trials out of concern for both the 

efficacy and ethics of the method (Wunner and Jackson 2010). Pasteur, though, was a man of 

spectacle, and popularly disseminated this paradigm of microbes through what Latour has called 

his “theater of proof.” By staging laboratory setups in sites amenable to public audiences, Pasteur 

“invented such dramatized experiments that the spectators could see the phenomena he was 

describing in black and white” (1993, 85). Most notable at the time and in history were his 

vaccination performances. As he spectacularly vaccinated sheep against the then-ruinous anthrax 

epidemic, notoriously at Pouilly-le-Fort, “a staged experiment to convince investors– in confidence 

and later in money,” (Latour 1983, 152) he persuaded the French public of the reliability of his 

framework for vaccination.  

The scope of Pasteur’s legacy hardly needs comment, though it impressively spans many sectors 

including commercial dairy where it is particularly pronounced. “Pasteurian practices” of which 

pasteurization is most widely distributed, “configure microbes as elements to be eliminated so that 

human polities might be cultivated” (in Paxson 2008, 17).  Implicit in this ethos is an assumed 

antibiosis belonging to the human; norms in the post-Pasteurian world have tilted to construe 

microbes in general as our foremost antagonists. While, with microbes, Pasteur confirmed the 

biological basis of fermentation, wars waged with this other form of life were to dominate 

paradigms of health during the 20th century (see Sinsheimer 2018).  

The spatialization of microbial life implicates a sense of origin; disease originates with 

pathogenic microbes in this framework, as does a process like fermentation when delineated to 

these micro-actors. This relation between space and origin is a determining characteristic of the 

perspectives on health which would both target and re-cast yogurt as a popular biopolitical 

object. Likewise, spatializing process on the micro-scale would directly contribute to the 

scalability of commoditization which would see yogurt production ramped up and regulated 

across wide geographic space. To begin to expand and make clear the relation between the 

spatial and temporal logics explored here, we return momentarily to the origin of this chapter.  

Conclusion: Locating Processes and Conquering Distance  

Chekhov himself succumbed to illness in 1904 after a long-term struggle with tuberculosis. A 

significant portion of his final years were spent at a koumiss sanitorium under a prescribed 

medicinal retreat in the Kazakh steppe lands (McGuire 2017). A fermented dairy product related 

to yogurt, koumiss is often depicted as its progenitor or as a more antiquated form of dairy 
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preservation hailing from Central Eurasia – but that’s an origin story for another time (specifically: 

Chapter Five).  

As his health declined, Chekhov – himself a medical practitioner – was confronted by his doctor: 

he would have to choose between death or the “koumiss cure” (McGuire 2017, 500). In the 19th 

century, it had become commonplace for medical institutions in the Russian empire to administer 

koumiss sojourns to the Central Asian territories. Patients sent to koumiss sanitoria would be 

obliged to follow strict dietary regimens of koumiss-only consumption lasting days, weeks, or 

months. Though it is experiencing a soft revival today (Erdem and Gündoğdu 2018), the koumiss 

cure fell from its fashionable heights after Chekhov’s death, an era which would then witness a far 

more persistent fad with the introduction of yogurt to wider audiences. That Chekhov’s doctor was 

able to leverage death against koumiss ingestion is to say that it had become a cultural biopolitical 

object. By way of its consumption, life itself was a domain of intervention and management (see 

Goodman et al. 2017; Puumeister 2019; Vint 2011). Like koumiss, yogurt has become a foremost 

biopolitical object – a sociocultural vector through which a certain framework of health is 

transmitted popularly. This will be elaborated in the following chapter with a consideration of how 

it was positioned upon the Pasteurian premise of “managing microbes.” 

At present, this chapter reaches a conclusion by way of comparison between the two ferments. In 

Chekhov’s time, the full potency of the koumiss cure was only achieved by travel to the sites of 

its cultural production; the path to health required that he undertook the considerable distance to 

the Kazakh provinces of the then-Russian Empire. The promises of health proffered by yogurt, 

however, have been re-spatialized. That is, neither distance, location, nor environment are typically 

relevant aspects to the nutritional claims accompanying the product. Suffice to say, despite its 

Turkic origins the term has been thoroughly naturalized in languages as different as German, 

French, Croatian, and one may only have to travel to the supermarket or refrigerator to indulge in 

a momentary retreat. On a preliminary measure, then, the nutritionalist attitudes which have 

underwritten yogurt’s rise to a worldwide commodity have had the effect of erasing distance along 

with environmental particularity.  

I suggest in this chapter that this negation of environmental context in the socio-economic spread 

of yogurt is embroiled in a particular scientific milieu reinforced by Pasteur. His mode of locating 

processes in discrete objects is paramount to a negation of space – both the negation of space 

between actors enabling the process (such as in a multi-agential phenomenon as fermentation) as 

well as a negation of context or, crucially, environment. Pasteur’s approach to fermentation, like 

many of his contemporaries, followed a model of molecular reductionism, or practices (discursive 

and material) which privilege explanations of complex systems by exhibiting knowledge of their 

constituent parts (Dupré 2010; 2012; McAfee 2003; O’Malley and Dupré 2005). Elsewhere, 

scholars have connected the link between such reductive practices and the ethos of scalability 

implied in the economics of capital, whereby molecular reduction “serves [the] transformation of 

living organisms into identifiable commodities and objects of regulation” (Valve 2011; see also 

Carolan 2010; Castree 2008; McAfee 2003).  

Erasing the space-in-between enables the scaling up of some constitutive objects over others, 

which in turn facilitates increases in production and distribution corroborating the famous dictum 

of commodity production contributing to the “annihilation of space by time” (Marx 1993, 539; see 

also Harvey 1989; 1990; 1999). But what of time? Certainly, the negation of spatial constraints 

follows readily when the time of reproduction and distribution is expedited; it is certainly more 

efficacious to reproduce, regulate, and distribute individual objects than entire ecosystems across 
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expansive geographies – not to mention the degree of change normal within relational systems, a 

volatile factor for distributive networks shaped by ambitions to growth. However, the next chapter 

builds to a consideration of time in a slightly different sense to view the space-annihilation entailed 

within and in relation to modern yogurt. Building on the theme of origins introduced here, Chapter 

Two closely assesses the temporal narrative – the Origin Story of Progress – which propelled the 

foremost popularizer of yogurt to administer mass prescriptions of health.  

 

` 
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Chapter Two: Positively Probiotic: The Politics of Exile, Extractivism, 

and Transcendence   
 

Acts of spatial negation – such as Pasteur’s erasure of the space between actants in the 

fermentation context – are not necessarily delimited to the conceptual or paradigmatic, and can 

have the effects of spatial re-configuration elsewhere. Conceptual framings contort material 

matters as, incontrovertibly, “previous scientific selections thus change the conditions of further 

selections” (in Zammito 2004, 155). Pasteur’s molecular reductionism, as I will outline in this 

chapter, contributed to both micro and macro spatial re-configurations associated with yogurt. 

Yet there is hardly a better testimony to how spatial-negation can also serve to re-shape space 

than Pasteur himself. His spectacular exhibitions would see him canonized in France, carving out 

new geographies in the nation and its imperial locales. Among the smallest of French villages, it 

common to stumble upon a Rue de Pasteur, and the network of institutions founded in his name 

now boast a global public health network comprised of 32 sites around the world.13 More 

crucially, Pasteur reshaped the geography of science, redefining its points of contact and 

diffusion between public audiences and institutions. However, it was his immediate successor to 

the Institute Pasteur who would take the “theater of proof” to new heights. At the turn of the 

century, elite Parisians would queue at the famed Théâtre du Vaudeville to witness Élie 

Metchnikoff (1845-1914) deliver lectures on provocative subjects such as old age, death, and 

immortality (Vikhanski 2016; Cavaillon and Legout 2016). Metchnikoff’s scientific theater 

would also be point zero for the dissemination of yogurt through Western Europe and, 

eventually, the world.  

Élie Metchnikoff has since joined his contemporaries in the halls of science history with an 

impressive number of accolades. For some he is the Father of Immunology or Cellular Immunity, 

for others he is the Father of Gerontology, and many more still the Father of Probiotics. In 1908 

he was awarded the Nobel Prize in Biomedicine for his phagocytic theory, which would steer 

important directions in immunological research over subsequent generations. For all of the 

enduring acclaim, however, little attention has been given to Metchnikoff’s personal body of 

published writings, in which he sought to craft a holistic philosophy bridging together 

materialism, history, biology, and a transcendental ambition to overcome death. Accordingly, 

this chapter is guided by Metchnikoff’s “Optimistic Philosophy” to identify critical aspects 

steering both his allure to yogurt, and the ways by which he represented the substance to wide 

audiences. Building on the last chapter, this excursion into his Optimist Philosophy extends the 

theme of origins. Metchnikoff’s adherence to the Origin Story of Progress interfaced with the 

nascent norms of molecular reductionism and frameworks of health which would converge in the 

cultural uptake of yogurt. I introduce the notion of probiotic biopolitics as characteristic of 

Metchnikoff’s health program as it has been transmitted popularly through commercial spheres. 

Descendent of the Pasteurian paradigm whereby processes become spatialized through object-ive 

location, here I elaborate the concept to suggest that it entails a particular ecological 

hierarchialization giving way to patterns of reproduction, distribution, and spatial organization.  

 

 
13 Institut Pasteur: pasteur.fr.  
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Origins in Exile  

Metchnikoff’s canonization in the history of 

biomedicine is typically told through his own 

origin story or, rather, the origins of his most 

esteemed intellectual contribution. Hailing from 

the Ukrainian provinces of the then-Russian 

empire, Metchnikoff found himself in political 

exile by the 1880s. Upon leaving his position as a 

Professor of Zoology in Odessa (Gordon 2008), 

Metchnikoff and his family resorted to the 

Sicilian coastal town of Messina, where he would 

stumble upon his pivotal discovery.   

By the time of his remove from the Empire, 

Metchnikoff had already long been in scientific 

allegiance with the group of thinkers associated 

with Pasteur in France. The era of pathology was 

influenced by a strong nationalist divide between 

French and German research centers. The former, 

bolstered in conviction by the praise bestowed 

unto Pasteur, adhered to a cellular paradigm of 

pathology, assuming a framework whereby 

responses to disease and infection were taken to 

be located in the cells. This was in opposition to 

the German school, which maintained 

inclinations towards humoralist theories, 

depictions of disease mitigation and response as a 

factor of bodily fluids and tissues (Silverstein 

2009).14 Metchnikoff’s own position as an 

affiliate of the French institutions would naturally 

condition his own research programs. With a makeshift laboratory in Sicily, he devised an 

experiment not only determinant for his reputation as a scientist and for the direction of 

biomedicine but also, as I will elaborate here, ideas of health as they have been propagated 

through yogurt. In what is now a famous diary entry from 1882, Metchnikoff described a 

decisive moment, incited by a reflection on the prospects of cellular immunity:  

…a new thought suddenly flashed across my brain. It struck me that similar cells might 

serve in the defense of the organism against intruders. Feeling that there was in this 

something of surpassing interest, I felt so excited that I began striding up and down the 

room and even went to the seashore in order to collect my thoughts. I said to myself that, 

if my supposition was true, a splinter introduced into the body of a starfish larva, devoid 

of blood vessels or of a nervous system, should soon be surrounded by mobile cells as is 

to be observed in the man who runs a splinter into his finger. This was no sooner said 

 
14 As Silverstein (1979, 209) outlines, the humoralist paradigm can trace its lineage back some 2000 years to the medical thought 

of Hippocrates and Galen, a view which was in turn compatible with Aristotle’s sketch of the 4 basic essences (water, earth, air, 

fire). 

Figure 2. 1 

A 1908 caricature of Élie Metchnikoff by Hector Moloch 

(Institut Pasteur) 
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than done. …I was too excited to sleep that night in the expectation of the results of my 

experiment, and very early the next morning I ascertained that it had fully succeeded. 

That experiment formed the basis of the phagocytic theory, to the development of which I 

devoted the next twenty-five years of my life.15 

Metchnikoff had executed a grand civic stunt for the French nation and its laboratory institutions, 

eventually leading to his Nobel Prize in Biomedicine.16 The mechanism of “defense” witnessed 

in the starfish larva was proposed as proof that a body without humors – without a nervous 

system or blood flow – could have a mechanistic cellular response in the event that a mock-

pathogen (see Cooper et al. 2002). Metchnikoff named the infantry of mobile cells “phagocytes,” 

stemming from the Greek term “to eat,” as these mobile cells seemingly ingested the intruding 

matter.  

Metchnikoff swiftly presented his findings to the leading pathology journals in Western Europe, 

subsequently generating spirited debate within the nationally-aligned institutions and, in several 

instances, dismissal of the credulity of his findings (Vaughan 1965). Nonetheless, his encounter 

with the starfish larva has been retroactively championed in biomedicine as the inspired origin of 

immunology (e.g.: Cavaillon 2011; Gordon 2016; Stambler 2015; Vikhanski 2016). 17 In a small 

but important intervention, Arthur Silverstein (2011) has noted that the term cellular immunity 

did not appear until 70 years after Metchnikoff first posed his theory of phagocytosis.18 Such 

posthumous designations are certainly common in the history of science. Still, the distinction is 

crucial as Metchnikoff’s project was based in an ethos counter to the idea of a cellular immune 

response. Specifically for Metchnikoff, while the response was located within the cells, immunity 

was not taken to be a property of cells in themselves but of a hosting organism. The cellular 

response he identified with phagocytes were effectively perceived as a service to safeguard the 

integrity of the host. In short, immunity was taken to belong to “higher-order” organisms, while 

smaller entities like phagocytic cells were seen as conscripted to this end (cf. Podolsky 1998).  

This subtlety relates to the impact of Metchnikoff’s contribution to immunological studies, 

which extended far beyond either its role in the creation of a sub-field of biomedicine or mere 

support for the frameworks impressed by a cohort of French intellectuals. Metchnikoff’s 

rendering of cellular defenses amounted to a conceptual overhaul of immunity itself, and 

accordingly to spatial configurations of health with respect to the human body and its 

environment. The influential predecessors to microbiology, namely Pasteur and Koch, had 

already begun to build a popular imaginary of microorganisms infecting the boundaries that 

delimit the human (see Juelskjær and Schwennesen 2012, 18); Metchnikoff built upon this base 

with his phagocytic theory by suggesting that while microbes do infect the human, so too do 

certain cellular beings work towards its defense. The human body, as Ed Cohen (2009) has put it, 

became a "body worth defending.” 

 
15 Taken from the biography written by his wife, Olga Metchnikoff (Metchnikoff 1911).  
16 In what was perhaps a gesture at ideological compromise, the prize was shared between Metchnikoff and Paul Ehrlich of 

Germany, who studied antibody (humoral-response) aspects of immunity. 
17 This was not the case in his own time. Apart from key allies in the Pasteurian circles of his day, Metchnikoff’s phagocytic 

theory was hotly contested and regarded by some as a fringe contribution from a zoologist who had little credibility in pathology 

or physiology (Silverstein 2009). 
18 Silverstein (2011, 409) locates this coinage with tuberculosis researcher Arnold Reich, whose studies of pathogenesis– the 

emergence of infectious disease– required that he make conceptual interventions with regards to immunological studies; in other 

words, cellular immunity was crafted as distinct from innate or natural immunity posed by Metchnikoff, despite contemporary 

conflations.  
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In other words, a novel twist in an ages-held bias towards human exceptionality is ensnared in 

Metchnikoff’s rendering of immunity. While the concept has emerged on occasion in the history 

of medicine,19 its primary conceptual tenure has been almost exclusively as a juridico-legal term 

(Cohen 2009; Weasel 2001). Derived from the Latin munus, referring to the range of social 

obligations, practices, and services which compose civic life (the communitas) (Cohen 2009, 41; 

Esposito 2006, 27), im-munus denotes a condition of legal recusal to what are otherwise 

universal imperatives.  

Locating the soldiers of immunity with phagocytic cells was a move parallel to Pasteur’s location 

of the fermentation process with yeast cells. However, the geopolitics of pathology studies adds a 

decisive layer to Metchnikoff’s contribution, pitched as he was against thinkers associated with 

humoralist theories of health and disease. It would be impossible to capture the diverse medical 

philosophies which have propagated under the veil of humoralism since the time of Hippocrates 

and Galen (and likely prior) in countless regions around the world (indeed the spread of this 

doctrine had something of a globalization pattern similar to the designation of “western 

medicine” today). However, a common thread for this broad paradigm is that health and disease 

mitigation were factored upon a premise of calibration between elements in overlapping systems 

– such as human or more-than-human ecologies (see Acar et al. 2019). In practice, humoral 

approaches sought to configure balance across systems. In short, humoral theories tend to be de-

centered – that is, both illness and correctives to it were factors of things “out-there” in the 

world, with which the body needed to synchronize.20 Disease mitigation, prevention, and 

treatment prior to the late 19th century therefore have often been articulated through paradigms 

more closely resembling environmental science (Al-Attas Bradford 2021, 65). 

By contrast, Metchnikoff, like others in the molecular age, veered towards representations 

underwritten by a logic of atomization. The implication was no less than a reformed biological 

conception of the human, a tightening of the corporeal frontier. Tracing this shift, Ed Cohen has 

remarked that immunity – the ambition to set oneself apart from the onset of disease – shifted to 

regimes of boundary maintenance. He writes:  

…until the end of the 19th century, the modern individual’s atomized body does not 

accord with prevailing scientific theories that apprehend living organisms as contiguous 

with, rather than fundamentally distinct from, their lifeworlds… only with the advent of 

biological immunity does a monadic modern body fully achieve its scientific and 

defensive apotheosis.21 

The human body, then, was taken to occupy a state of privileged exile, a mandate of remove 

from other ecological conditions. Metchnikoff’s phagocytes were the cellular agents charged 

with securing the boundary. In this way, Metchnikoff’s recursively-esteemed finding might be 

taken as vestigial of the Pasteurian antibiotic paradigm – wherein phagocytic cells ward off other 

biotic invaders, whilst both occupy a different biotic stratum than the human. Paradoxically, 

however, Metchnikoff’s legacy is marked most profoundly as the innovator of modern 

probiotics. Yogurt, as popularized outside of its endemic areas by Metchnikoff, was the pro-

 
19 See Al-Attas Bradford (2021) for an overview of the concept of immunity as it has appeared in historical intersections of 

theological study and western medicine.  
20 Like in many sectors of the natural sciences, 19th and 20th century disciplinary binaries are increasingly experiencing 

integration in both theory and practice. Humoral immunity today is a holistic compliment to cellular perspectives on immune 

system dynamics as a whole and refers to immune responses which are located in extracellular fluids. 
21 2009, 7-8. 
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biotic prototype. To begin to contextualize this positive shift, we must turn to what Metchnikoff 

viewed as his holistic project, what he called Optimistic Philosophy. Metchnikoff’s rendition of 

the positivity entailed in biological exile, I suggest, follows from his faith to the Origin Story of 

Progress.  

Things Have Always Looked Up: Metchnikoff’s Philosophy of Optimism  

“Medical thought,” wrote Michel Foucault, “has always been engaged in the philosophic status 

of man” (Foucault 1977 in Braun 2007, 13). Élie Metchnikoff explicitly wove together his 

medical pursuits with a lofty existential project; his personal philosophy was oriented towards 

the extension of human life, if not the outright elimination of death. Eccentric and eclectic, he 

combined his background in zoology with the immunological and molecular perspectives 

steering the intellectual milieu of his contemporaries. Metchnikoff’s philosophical ambitions 

have nonetheless been largely ignored in his canonized profile as one of the most influential 

scientists in modern medicine. This section primarily draws on three of his texts, including two 

book-length works which might be collectively considered as his manifesto: The Nature of Man: 

Studies in Optimistic Philosophy (1903) and The Prolongation of Life (1908), and a 1910 article 

diffusely titled “The Sting of Death: The Slow Growth and Premature Decay of Man – The 

Blunders of Nature and the Relics of Apehood – Shall We Conquer the Pains of Death?” 

Together, these texts attest to Metchnikoff’s historicity guided by the Origin Story of Progress 

and inform how his gaze was directed to yogurt.  

Optimism, perhaps naturally, was devised from what Metchnikoff diagnosed as a chronic and 

widespread plague of pessimism clouding modern life. His polemics targeted pessimism as he 

considered it apparent in all sectors of human life: from religion, to folklore, scientific 

methodologies, and even our biological condition (1908, vii; 1903). As a contemporary with 

Émile Durkheim, Metchnikoff was attuned to the rising rates of suicide in the industrialized 

west. It was an epidemic Élie knew intimately well, having attempted to take his own life twice 

(Metchnikoff and Lankester 1921). Unlike Durkheim, however, Metchnikoff did not see the 

problem as connected to social phenomena such as labour conditions or the rapidly reconfiguring 

of community structures in the industrializing world (Durkheim 1897). Metchnikoff’s Optimism 

rested upon a strict delineation of the biological and the social, and suicide was taken to be a 

biological symptom. “Animals and children” he described, “are generally cheerful and of 

optimistic temperament” (1908, 247). According to him, when children and animals fall ill, they 

are in pessimistic spirits until recovery. Man in his adult stage, that is, advanced stage, has 

biologically degraded to the point of existing in more regular state of pessimism. This 

interpretation led him to conclude that “we may infer from this that an optimistic view is 

correlated with normal health, whilst pessimism arises from some physical or mental disease” 

(1908, 247).  

Underlying Metchnikoff’s optimistic/pessimistic framing of biological ailments, as Scott 

Podolsky (1998) has shown, is a peculiar vision of the relationship between ontogeny and 

phylogeny compared to other biological thinkers of his time. In other words, Metchnikoff drew a 

unique relationship between the development of a single organism (ontogeny) and the 

evolutionary development of a species (phylogeny). Much of this construal has to do with a 

developmentalist temporal structure; for both the developmental history of individuals and a 

species taken as a whole, the origins of life were taken to be fundamentally more primitive, and 

therefore more firmly rooted in the biological, which he aligned with a state of harmony or 

optimism. For Metchnikoff, the development of a human individual mirrored the evolutionary 
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history of the entire species, in that advancement would steer one out of the realm of the purely 

biological and into the socio-cultural. For this reason, as suggested in the quote above, children 

could occupy a state of optimism while cognitive development would yield increased pessimism. 

All the while, Metchnikoff’s paradigm was rooted in the assertion that the modern human 

retained vestiges of the biological functions enabling development, though these were taken to be 

at odds with the stage of modern socio-cultural progression. Modern man, in his view, occupied 

a state of inherent disharmony with her biological realities (Podolsky 1998; Metchnikoff 1908). 

He therefore took as his mission the formulation a program he called orthobiosis – strategies 

which were not centered on a return to harmony but precisely the overcoming of disharmony.22   

The distinction is central to Metchnikoff’s worldview and implies a specific temporal arc. What I 

identify as his adherence to the Origin Story of Progress should ring reminiscent of the 

Rousseauian telos described in the previous chapter. Indeed, Metchnikoff was a reader of the 

Frenchman, and his article “The Sting of Death” began with the following epigraph:  

Jean-Jacques Rousseau started his Émile with the following words: ‘All that emanates 

from the Creator is good, but everything in the hands of man degenerates.’ Today we can 

assert exactly the reverse and say; ‘Man is by nature badly designed for life, and culture 

alone permits him to become better.’ To prove this statement, it is necessary first of all to 

consider the origin of human nature.  

Despite his attempt to “modernize” Rousseau’s proclamation, Metchnikoff’s formulation should 

be read as an extension of it. The base presumption is maintained: the progressive advancement 

of Man necessitates increasing detriment. His slight twist, however, is rooted in his lifelong 

fascination with longevity. His framework for approaching the problem of longevity adds a 

dimension of literality to the idea that “man is by nature badly designed for life”– for the 

prospects of life increase, his writings suggest, when man steps out of nature, moving towards 

pure culture. Confidently, he wrote of his belief for humans that “natural death must indeed be 

very rare” (1908, 190). In almost every instance except the most extreme, he concurred that most 

causes of human death or senescence were preventable if the biological “site” of decay could be 

located. Death, he assumed, was a phenomenon to be transcended.  

Metchnikoff drew on his zoological expertise to substantiate this position. His rationalization of 

longevity is guided through comparative anatomical studies between organisms, with 

considerable weight given to the average life span observed in each respective species. He 

dismissed theories which had received notable traction in his time, such that longevity could be 

correlated to an organism’s size, fertility patterns, or other factors in lifestyle (see 1908, 40-70). 

Of the vertebrates, two species demonstrated profound capacities for long life. There were the 

reptiles, such as the great tortoises – already by his time a Darwinian-inspired emblem of “the 

ancients” persisting to the evolutionary present. And then there were birds. Metchnikoff 

rehearsed a string of historical anecdotes referring to birds of remarkable long age: an 

Amazonian kingfisher aged 82, a Viennese vulture at 118, a Norwegian falcon deceased only 

after 162 years (1908, 53). 

 
22 My interpretation on this point differs from Podolsky’s (himself one of the few scholars of medical history who has attended to 

Metchnikoff’s philosophy), who suggests Metchnikoff’s philosophical and therapeutic suggestions were in pursuit of a return to 

harmony. As I argue, this interpretation contradicts Metchnikoff’s temporal bias, which is evidently developmentalist and 

progressivist in character.   



 39 

From these observations, Metchnikoff combed out what he saw as the essential trend: “longevity, 

therefore, is reduced as we ascend the scale of vertebrate life. We find a still greater reduction 

when we turn from birds to mammals” (1908, 54). That there is a scale for Metchnikoff is 

revealing. Organismal development for him followed a clear telos; evolution had a storyline with 

mammalian life at the top. Throughout his writings Metchnikoff makes apparent his faith to a 

developmentalist narrative, reflecting the position of those who “treat biological phenomena at 

various levels of scale by analogy to individual ontogeny,” despite this being “a view that 

Darwinism abandoned fairly early in its career” (Depew 1998).  

Nonetheless, for Metchnikoff the objective was to find a point of intervention – the specific 

anatomical location of biological disharmony such that it might be reconfigured and overcome. 

Weighing the differences between the advanced vertebrates and these supposedly lower forms of 

life was an exercise, he suggested, which could account for the material factors contributing to 

differences in lifespan. He noted:  

that the duration of life in mammals is relatively shorter than that in birds and the so-

called ‘cold blooded’ vertebrates. No indication as to the cause of this difference can be 

found in the structure of the organs of circulation, respiration, or urinary secretion, or in 

the nervous or sexual apparatus. The key to the problem is to be found in the organs of 

digestion (1908, 125).  

To this end, and like Pasteur before him, Metchnikoff turned to the question of fermentation. 

Inconsistencies color the history of science, however, and while Pasteur was adamant that 

fermentation was not a process of “putrefaction,” for Metchnikoff it corresponded to processes of 

both biophysical and moral decay.23 This is evident from the role of value judgements in 

Metchnikoff’s anatomical catalog; animals and their parts were taken as either “badly” or “well” 

developed, while “positive” biological development in humans were taken to accelerate moral 

decline. Metchnikoff presented what he had sniffed out as the anomalous locus of mammalian 

detriment when compared to birds: “one comes to the striking fact that mammals are the only 

group in which the large intestine is much developed” (1908, 125). Positing that the bulk of 

human digestion occurs in the stomach and small intestine, Metchnikoff concluded that the large 

intestine is effectively useless, a mere reservoir of discard. It is “the accumulation of waste 

matter, retained in the large intestine for considerable periods, [which] becomes a nidus for 

microbes which produce fermentations and putrefaction harmful to the organism” (1908, 137). 

Such was the keystone of his theory of autointoxication, the suggestion that biological activities 

within the organ would actually compromise the overall health of the host and her prospects of 

vitality (Bested et al. 2013; Cavaillon and Legout 2016; Stoilova 2011). 

To the question as to why mammals would have enlarged intestines compared to others in 

Animalia, Metchnikoff lends a droll and flattering testimony to our “high” development – one 

which has likewise been the cause of our own detriment. “I have formed the theory” he wrote 

“that the large intestine has increased in mammals to make it possible for these animals to run 

long distances without having to stand still for defecation. The organ would simply have the 

function of a reservoir of waste matter” (1908, 134). It was our accelerated ambition which set 

mammals apart, though to the consequence of our interior corruption; in our liberation from 

other forces of nature we retain the most profane. Birds of flight, on the other hand, have an 

“undeveloped” large intestine, and their digested matter does not stay with them for long. Interior 

 
23 See page 27.  
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putrefaction is not a factor in their physiology, and for Metchnikoff this equally meant that they 

do not harbor “rich” microbial flora – that is the affliction experienced by developed forms of 

life. His developmentalism is once again apparent – wherein some organisms are purer though 

“less” development and vice-versa – when he considered the case of terrestrial birds, which 

“have come to resemble mammals” (1908, 135). The assumption, again, is rooted in a directional 

and progressive view of evolution with mammalian life as the highest order. Without providing 

evolutionary evidence, he posited that terrestrial birds have lost “the aerial mode of life”– 

literally fallen from the graces of the sky just as man fell from divine graces when tasting the 

forbidden fruit of knowledge. The consequence for such fallen animals has been their acquisition 

of “a huge large intestine in which microbes can abound, [such that] their duration of life is 

diminished” (1908, 135); infected with Progress, in other terms.  

The modern state of pessimism, or disharmony, then, was taken to be derived from the vestigial 

remnants of our evolutionary development. As Metchnikoff presented it, the project of Optimist 

Philosophy was to integrate this teleologically-informed biological image of man with scientific 

instruments such that the limiting effects of these vestiges could be overcome. Whereas re-

harmonization would be a reversion to a more primitive state, Metchnikoff presumed the 

potential of engineered transcendence for the state of disharmony shackling modern man. From 

this, he sought to formulate a therapeutic remedy capable of transformative intervention in the 

long intestine – the locus of both Progress and decay. The quest would lead him to yogurt.  

Immortalist Anthropology and Other Consumption  

Metchnikoff’s writings on the nature of man contributed notable anthropological dimensions to 

his project of Optimism. Theologian Aminah Al-Attas Bradford (2021) has diagnosed this as a 

particular strain shared by many early molecular scientists, one which she labels “immortalist 

anthropology.” It pertains to an ontological position which is “presumptuous, believing that 

human creatures ought to be spread the instabilities of material creaturehood” (2021, 97). 

Immunity and immortality, then, converge to form Metchnikoff’s image of Man relative to 

nature.  

However, just as institutional geopolitics steered biases underpinning his research program, 

geopolitics of another sort contoured his immortalist anthropology and the pursuit of a longevity 

elixir. What anti(/post)colonial scholars have identified as a “geopolitics of knowledge” 

(Maldonado-Torres 2004; Mignolo 2008; Quijano 2000) underpins Metchnikoff’s elaborate 

response to combat the degrading effects of the biological trajectory to Progress. As his assumed 

historicity was derived from a complex built upon ideas of natural purity and civilizational 

progress, human cultural groups were likewise ranked in a corresponding temporal scale. 

Differentials in human cultures, in other words, were not only spatialized geographically but 

temporalized upon a spectrum of civilization.  

This complex directed Metchnikoff to execute a comparative anthropology in a parallel fashion 

to his zoological studies. Whereas anatomically he sought out the presence of an organ signaling 

both evolutionary development and moral(/biophysical) decay, amongst human groups he sought 

to schematize patterns of longevity. In The Prolongation of Life, he compiled lists of “lower 

races” around the world known for harboring impressive amounts of centenarians, considering 

instances in the Americas, the African Continent, Caucasia, and, finally, the Balkans (1908). He 

weighed and dismissed a number of factors easily attributable to life extension. Mere locality, for 

Metchnikoff, was not a suitable cause, for in this case the “keen air” of the Swiss mountains 
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should foster long life – observably not the case as “the noble mountain country” was “notable 

for the rarity of centenarians” (1908, 150). The text lends a moment of consideration to other 

lifestyle factors; the peasant populations exhibited in his study were depicted as maintaining a 

“long, sober existence” (Mackowiak 2013, 1) and daily activities which included balances of 

mental stimulation, physical labor, and “moderate in food and drink and all other physical 

pleasures” (1908, 220).  

Metchnikoff, however, was determined to unearth a substance, a locatable material or object 

capable of neutralizing the putrefying factors of the long intestine. In no instance do endemic, 

sited medicinal philosophies or nutritional theories of his study groups appear in his analysis. 

The “geopolitics of knowledge” he carried forth precisely omitted the possibility of knowledge, 

instead presuming that unwitting acts of cultural reproduction were the sanctum of an underlying 

substance – a material which could be identified, isolated, and applied to overcome supposed 

biological disharmony. 

Ultimately, the probiotic diamond was to be mined in Bulgaria. Through the Institut Pasteur 

Metchnikoff became affiliated with a young Bulgarian researcher, Stamen Grigorov, who led 

him to observe that “in Eastern Europe, although its civilization is not very high, contains many 

more centenarians than Western Europe” (1908, 176). It was Grigorov who would suggest to 

Metchnikoff the common denominator of the notable trend of long life in the rural Balkans: daily 

consumption of yogurt (Stoilova 2011, 128; see also Czeranko 2014; Ozen and Dinleyici 2015). 

Metchnikoff wrote:  

it is clear that agents which arrest intestinal putrefaction must at the same time ameliorate 

old age. This theoretical view was confirmed by the collection of facts regarding races 

which live chiefly on soured milk, and amongst which great ages are common.24 

Grigorov had been working to isolate the bacterial strains present in his Bulgarian yogurt 

samples, an endeavor supported by Metchnikoff (Ozen and Dinleyici 2015; Stoilova 2011). The 

former eventually located a lactic acid producing bacterium that he suggested was the primary 

actor in the transformation of milk into yogurt (Stoilova 2011), and Metchnikoff, accordingly, 

correlated the bacterium to the registered old age. The bacteria, eventually named Lactic Bacillus 

Bulgaricus in honor of Grigorov’s home country, would become the basis of Metchnikoff’s 

sensational “bacillus therapy” (Ozen and Dinleyici 2015; Podolsky 1998).  

The early years of the 19th century would see Metchnikoff promote the therapy to elites of Paris 

and then swiftly across the Atlantic (Podolsky 1998). The rationale of his longevity elixir rested 

upon the effects of lactic acid made available by the Bulgaricus bacterium:  

The general interpretation of the benefits gained from the use of lactic acid ferments is 

that they depend solely on the action of lactic acid which they produce in preventing the 

multiplication of the microbes which cause putrefaction.25 

In other words, lactic acid was promoted as the product of microbial metabolic labour which 

could neutralize the otherwise harmful outputs of diverse intestinal microorganisms. Incidentally, 

yogurt as a macro-product more or less irrelevant for Metchnikoff; the substrate of milk was 

 
24 Metchnikoff 1908, 185.  
25 Metchnikoff 1908, 309.  
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important insofar as it provided the nutritional content (i.e., sugars) necessary for the bacteria to 

accomplish their task of secreting the age-defying lactic acid (1908).   

To be clear, Metchnikoff’s purported innovation was not with the idea of implanting bacteria as a 

therapeutic measure; clinical trials according to that hypothesis had already been undertaken by 

the bacteriologist Christian Herter in 1897 (Kendall and Haner 1923; Sangodeyi 2014). Herter’s 

ambition had been to devise therapeutic regimens for cases of gastrointestinal disorder by 

implanting cultured bacterial colonies otherwise endemic to the colonic environment. His 

program was restorative in nature, to revive optimal bacterial demography once present in the 

intestinal tract. The promises of Metchnikoff’s bacillus therapy, to the contrary, rested upon the 

introduction of a foreign bacterium towards the objective of altering the intestinal environment 

entirely. The distinction follows Metchnikoff’s commitment to his framework of Optimism, 

whereby transcendence of biological constraints (and not merely return to calm biological 

circumstance) was the objective.  

In his published writings and popular lecture series, Metchnikoff enacted his “theater of proof” 

for the bacillus cure via yogurt consumption by appealing to a common historical narrative:   

From time immemorial human beings have absorbed quantities of lactic microbes by 

consuming in the uncooked condition substances such as soured milk…In the Bible 

soured milk is frequently spoken of. When Abraham entertained the three angels he set 

before them soured milk and sweet milk and the calf which he had dressed (Genesis xviii 

8). In his fifth book, Moses enumerates amongst the food which Jehovah had given his 

people to eat “soured milk of kind and goat’s milk, with fat of lambs and rams of the 

breed of Bashan, and goats with the fat of kidneys.”26   

 

Legitimation of his claims were formulated between an ambiguous sense of prehistory and the 

modern instrumentation which enabled him to observe microbial life and its effects. The health 

claims he espoused were dependent on this relationship between implied primitivity and 

technological developments. Lactic Acid Bacteria, and specifically the Bulgaricus species, 

checked the boxes for the project of Optimist Philosophy: Man does not simply return to a 

harmonious state of nature, though scientific instrumentation enables a calculated means to 

overcome the modern state of disharmony.   

Posthumous Immortality: The Legacy of Probiotic Biopolitics 

Metchnikoff’s bacillus cure gave a particular temporal bias to the historical endurance of yogurt 

and its associations with health. Take, for example, a number of opening remarks from popular 

histories of the product:  

Yogurt holds the secrets behind good health and nutrition, which have not been completely 

understood even after 5000 years of consuming it.27   

It was not until the 20th century that researchers provided an explanation for the health 

benefits associated with yogurt consumption.28  

 
26 Metchnikoff 1908, 260.  
27 Yildiz 2016.  
28 Fisberg and Machado 2015. 
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The use of probiotics stretches back into a time before microbes were discovered. Fermented 

milk products were pictured in Egyptian hieroglyphs, and fermented yak milk has 

traditionally been used by Tibetan nomads to preserve milk during their long treks. The 

apparent health effect of ingesting quantities of fermented milk products was noticed by 

scientists in the 1800s, but the reason for these health effects remained undiscovered.29  

In short, we are given the impression that our ancestors didn’t know what they were doing. Nor 

have historical inquiries considered how diverse production practices would have coincided with 

situated medicinal or materialist philosophies – topics worthy of historical investigation for one of 

the most consistently produced, culturally significant foodstuffs. This presentation is consistent 

with the telos of Metchnikoff’s Optimism which would see such questions negated from historical 

inquiry, as yogurt appeared in the historical record in a time of amorphous if not primitive harmony 

– the pre-reflective state of nature. In this view, while the association of health with yogurt has 

been noted for millennia, it is suggested that it was not until the 19th and 20th centuries that 

researchers began to ask why this might be the case and began compiling answers for how.  

Metchnikoff himself hasn’t received quite the same treatment in the historical record; to the 

contrary, his posthumous attributes tend to be far more flattering and somewhat inflated. As 

outlined above, his role in immunological studies is colored by notable conceptual deviances and 

his popularization of yogurt was dependent upon the field and laboratory work of Grigorov – 

which some scholars remark as having gone largely unrecognized (Ozen and Dinleyici 2015). 

Additionally, Metchnikoff has been bestowed the title as the Father of Probiotics – although the 

term was actually first introduced by German bacteriologist Werner Kollath in 1953, some 40 

years after the Metchnikoff’s death (Kollath 1953 in Vasiljevic and Shah 2008).  

Nonetheless, it is Metchnikoff’s profile which is attached to the concept of “live microorganisms 

which, when administered in adequate amounts, confer benefits on the host” as today defined by 

both the World Health Organization (WHO) (McFarland and Elmer 1997; Reid et al. 2003). Like 

the concept of immunity, probiotic as a term also extends to antiquity, and perhaps Metchnikoff’s 

credit of innovation is best placed with the conceptual refashioning of both terms. The concept is 

from the Greek probios, meaning simply and expansively that which is “for life.” The legacy of 

Metchnikoff and the undercurrent of his philosophy to popular renditions of health, then, is laden 

in this change, wherein the broad qualification of that which is “for life” which was given 

direction flowing between discrete actors (microbes deployed for the benefit of a host).   

This depiction of probiotics – substantivized and made unidirectionally consumable – has 

decidedly shaped the role of microorganisms in public health imaginaries. Meanwhile, over 100 

years since Metchnikoff’s proposal, the presumptions structuring his bacillus therapy have been 

the topic of ongoing critique.  As early as 1923, Arthur Kendall and Cordelia Haner performed a 

bacteriological survey of Metchnikoff’s star bacterium and presented thorough evidence against 

the viability of Bacillus strains surviving in the human gut without additional nutritive measures. 

Their case rested upon the lifeway of the bacteria itself prior to ingestion; in the endemic 

environment where the bacteria are cultivated – domestic Bulgarian dairies – the bacteria are 

fostered intergenerationally in a “casein ball,” a semisolid starter integral to yogurt production. 

The authors wrote of the process:  

 
29 MacFarland 2015. 
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Between milkings, it is kept in a dark place, wrapped to prevent evaporation; cast into 

freshly drawn milk, it seeds the entire volume with rapidly growing lactose fermenting 

microbes, which quickly raise the acidity to a point at which putrefaction organisms 

cannot develop. When the milk is thoroughly soured, the casein ball, rejuvenated 

meanwhile, is withdrawn and kept until the next milking. The essential fact to be 

recognized is that the cycle of the lactic acid bacilli in the Bulgarian complex is from 

milk to milk; in no instance do the bacteria circulate between the alimentary canal of the 

peasant and the milk pail.30 

 

The authors’ central point is that the bacteria, even in their endemic context, are foreign to the 

intestinal environment – an ideal aspect for Metchnikoff’s project. Yet in order for their 

purported effects to be realized in the human gut, other dietary measures must be taken and the 

authors suggest that the Bulgarian diet featuring carbohydrate and protein sources engendered a 

positive intestinal environment in which the bacteria could thrive. The bacteria cannot be 

expected to maintain its metabolic qualities in an environment where it has not cultivated 

response mechanisms. Moreover, for the bacteria to survive there are the technicalities of human 

care required in the production process, such as the storage, maintenance, and rejuvenation of the 

bacterial culture. A crucial element is the fact that intergenerational cultures are used in the first 

place. In other words, environment and context are essential to the vitality of the bacterium and 

any viability of health claims associated with it. This would necessarily include human relations 

and situated knowledges. Such relations were negated, and this legacy survives today in the 

popular imaginaries around this time-tested production, leading to a recurrent fallacy in historical 

narratives: while generations have “unwittingly” reproduced yogurt and gleaned its health 

benefits, it wasn’t until the advent of the molecular sciences that the locus of health was 

identified and extracted.  

Furthermore, the location of yogurt’s health association with a sole bacterial species has met 

challenge and frequent dismissals. Later research has demonstrated that the survival of the 

Bulgaricus bacterium – renamed in 2014 to Lactobacillus delbrueckii subspecies bulgaricus – is 

dependent on a symbiotic relationship with Streptococcus thermophilus. As Sieuwert et al. 

(2008, 5000) demonstrate, both species are able to live individually in milk environments, but 

their survival in these instances is fragile and limited. The production of yogurt essentially 

represents a mixed-culture paradigm (see also Chen et al. 2017; Conway et al. 1987; Kulp and 

Rettger 1924; Tamine and Robinson 1985). Growth and lactic acid production are the outputs of 

mutual assistance between the species, and the yogurt environment typically hosts many more 

species besides.31 The crux is that the integrity of the probiotic concept is compromised so long 

as it is delineated to bacterial isolates, as Metchnikoff proposed. Even in bacteria-centric 

therapies, then, any effects to which health claims might be attached must still be calculated 

 
30 Kendall and Haner 1923, 90.  
31 Sieuwert et al. describe this in action as each of the species accommodating the metabolic deficits of the other, and lactic acid 

production is the result of a series of such “trade-offs” occurring in stages. For example, S. thermophilus has fewer nutritional 

necessities than L. bulgaricus, and typical yogurt culturing is initiated with the growth of the former. As S. thermophilus grows, it 

digests and excretes a number of nutritional acids (formic, pyruvic, and folic), which then become available for L. bulgaricus’ 

consumption (Sieuwert et al. 2008; Crittenden et al. 2003). For its part, yogurt-based L. bulgaricus tend to be proteolytic– 

meaning that they breakdown proteins in raw milk– and S. thermophilus nonproteolytic or, at best, weakly so. As L. bulgaricus 

grows it digests proteins, turning them into amino acids and peptides which then become available for S. thermophilus– 

stimulating the latter’s growth once more (Courtin and Rul 2004).  
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relationally – calibrated at multiple ecological scales in many ways evocative of the humoralist 

paradigms Metchnikoff and other molecularly-inclined pathologists sought to displace.  

Still, the intellectual movement within which Metchnikoff was situated cast a salient perspective 

of human-microbial relations, rendering what Heather Paxson has called microbiopolitics, 

qualified as “the creation of categories of microscopic biological agents; the anthropocentric 

evaluation of such agents, and the elaboration of appropriate human behaviors vis-à-vis 

microorganisms” (2008, 17). Certainly, the Bulgaricus bacterium was subject to this paradigm, 

evaluated for its anthropocentric utility.  Microbiopolitics draws on its inspired Foucauldian 

biopolitics, in that its anthropocentrism also maintains anthropologically-contingent aspects. 

While Foucauldian biopolitics manifests as power geometries ordering and disciplining the 

corporeal-ities of human subjects, microbiopolitics seeks to make docile microorganisms in line 

with human desires. Modes of classifying differentials in human populations find reflection in 

the ways microorganisms have also been classified and rendered utile. Paxson writes: “dissent 

over how to live with microorganisms reflects disagreement about how humans ought to live with 

one another” (2008, 16).  

I have suggested that a telos derived from a Rousseauianesque Origin Story of Progress 

underpinned Metchnikoff’s classification practices for biological life. His classification of 

human populations influenced his mode of taming microorganisms towards his agenda of life 

extension. Rendered null were the production practices associated with Bulgarian yogurt making, 

as was other crucial context like nutritional complements enabling bacterial lactic acid 

production. To include such considerations would have been to entertain endemic rationalities – 

situated knowledges – pertaining to nutritional or medicinal attitudes or philosophies. Instead, 

Metchnikoff and his contemporaries positioned cultural Otherness on a temporal spectrum 

corresponding to degrees of civilization, wherein instances of old age in a cultural Other was 

presumed to be derivative of lower civilizational development and therefore closer a harmonious, 

if arational and unreflective state of nature. For Metchnikoff, areas with frequent rates of 

longevity were, quite literally in the case of yogurt-producing locales “culture-producing and not 

knowledge generating regions” (Mignolo and Tlostanova 2006, 215). This “geopolitics of 

knowledge” (Mignolo 2008) intersected with the structural authority to order microbial life and 

make claims concerning it; any association with health, it was assumed, could only be rendered 

rational (and visible) with the molecular instrumentation available to the imperial scientific 

institutions.  

The Metchnikovian telos adds another dimension to microbiopolitics, however, beyond the mere 

classifying and ordering of microbial life. Evident with both his contributions towards immunity 

and the bacillus therapy, and furthermore conditioned by his Philosophy of Optimism, 

Metchnikoff’s pursuits in medicine were thoroughly transcendental and this affected his models 

for ordering the microcosmos vis-à-vis the human. Specifically, his paradigm implied a direction 

now captured in the official definition of probiotics: microorganisms to the host. Health claims 

articulated in the probiotic register follow this trajectory. Additionally, his development of 

phagocytic theory devised a notion of immunity which bounds and positions the human as 

increasingly distinct from her environs. Finally, Metchnikoff’s personal philosophy had an 

objective: transcend. As distinct from and with no intention to return to the environment (or to 

the implied state of harmony), the human was to be at increasing remove; with the bacteria at the 

service of this goal, this lent his applied Optimism an accumulative motive. These aspects 
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compound into Metchnikoff’s personal brand of microbiopolitics, which I call probiotic 

biopolitics.  

Probiotic biopolitics is a rendition of (micro/)biopolitics informed by Metchnikoff’s Optimism, 

which in turn is commensurate with the practicalities of commodity production. This 

compatibility is derived from the Metchnikovian spin on positivity, wherein amplification to the 

cultural mythos which place Man in a state of privileged exile – being-outside, or immune, to the 

ecological communitas – is pursued with an accumulation drive via consumption. Context and 

environment are negated in the pursual of a transcendent program of health, underpinned by 

atomizing classification schemes. Certainly, bacterial isolates – classified as utile towards human 

ambition – are more amenable to reproduction at scale than multiagential production ecologies. 

Needless to say a far more daunting task would be to replicate and reproduce the ecology 

comprised of the Bulgarian yogurt makers, their casein ball, the dairy pastures, among any 

number of factors. The bios of this latter ecology is not bounded, for it is the relations between 

components which gather in the production of yogurt. By contrast, probiotic biopolitics renders 

the human story relative to the bios as positively bounded and with an increasingly vertical 

trajectory.  

The legacy of Metchnikoff and his probiotic biopolitics is far reaching. In market terms, the 

“probiotic sector” is reliably consistent with its own vertical trajectory. Therein, yogurt has come 

to be one of the most ubiquitous items in a marketplace valued at over 45 billion USD – with 

annual growth rates projected at an additional 7%  (Jackson et al. 2019; Yilmaz-Ersan 2020). 

However, comment on two interrelated aspects begins to unravel the more expansive scope of 

Metchnikoff’s impact. First, Metchnikoff’s proclamations substantially recrafted the product of 

yogurt itself; in other words, he contributed to redefining the substance to locate its value almost 

exclusively with select resident bacteria – a trend evident in other products flaunting the 

probiotic label. The substance, in other words, was essentialized by way of its perceived smallest 

components. 

Returning to the framework of Object Oriented Ontology, latent here is an ethical charge. OOO 

takes as a point of departure that any object – like yogurt – can be known and sometimes 

accessed at multiple and concurrent scales. Yet privileging one domain or level of knowledge – 

made manifest through power differentials – can alter the substance itself (cf. Campbell et al. 

2019). As remarked in the introduction, microbial biodiversity in commercial yogurts is 

incredibly limited compared to its traditional counterparts. Modern yogurt and its qualities have 

been instead essentialized by unseen signifiers, commonly advertised as: “billions of live 

probiotic cultures.”  

On a secondary note, the effects of probiotic biopolitics have had reorganizational effects on 

more macro levels. The probiotic boom has altered everyday topographies, from alimentary 

norms to its geographic dominance within supermarket spaces to accepted regimens for well-

being. Yogurt in its commodity form is a potent cultural vector testifying to the extent that 

“geopolitical constructs are reproduced through commodities” (Le Billon and Shykora 2020); 

reproduced is a construct of health based around a temporally-derived sense of purity. This 

temporal narrative was an undercurrent to a geopolitics of knowledge, which hemmed the 

knowledge of its sited production as irrelevant and illegitimate to the desired quality to be 

extracted: the supposed link to longevity. Such geopolitics of knowledge has been transmutated 

as geographies of commodity production, wherein the molecularization of yogurt has generated a 
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metabolic rift– a delocalizing “entailed in a thoroughgoing rupture with old ecological relations 

of production” (Wittman 2009, 808; see also Foster 1999; Moore 2011).   

Conclusion: Securing the Global 

To return to the global object concept, the distinction between yogurt as an artefact of global 

systems and as an analogy for them begins to disintegrate. As I have framed the historicization 

of the global object as beginning with factors leading to its commodification, modern yogurt 

likewise presents something of a commodity ecology in itself, gathering several commodities of 

which bacterial strains are but one (the other evident commodity ingredient being milk, only 

alluded to here). With regards to the networks entailed in globalization and its geographic 

imaginaries, commercial yogurt is simultaneously a product and a fractal iteration of this global 

geographic imaginary – evocative of Jason Moore’s depiction of capitalism as a “world 

ecology,” an ordering logos of space propelled by accumulative drives and the (re)production of 

natures reflective of this ambition (Moore 2011). With this perspective, such a global paradigm 

is not merely a social force administering its adverse effects unto nature, but an ecological force 

itself reshaping spaces of production and consumption (see Figures 1.1 and 1.2). As a global 

object, yogurt reflects the cultural ecology of the globalization paradigm.  

Yet, as this chapter has explored, a cultural mythos rooted in a distillation of culture and nature 

propelled this object towards its ecological configuration as a commodity – an object “outside 

us” corresponding to supralocal geographies of homogeneity and regulation. I have outlined here 

the contours of Metchnikoff’s historical bias and its role in making yogurt eligible for the scalar 

norms entailed in this geography, which had as its undercurrent an origin story directing 

Metchnikoff’s quest for a transcendental longevity elixir. This Origin Story of Progress 

compounded with the molecularization of yogurt as a progression of the temporal trajectory 

assumed in his historical imaginary. This project intersected the re-spatialization of the human 

underway in his contributions to biomedicine and interpretation of human-microbial relations, 

which configured health as a matter of security and separation from the environment (see 

Sangodeyi 2014) .  
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Part II: Generating Friction with Multispecies Encounters 
 

 

 

Prologue to Part II:  

Probiotic Biopolitics has established a terrain wherein yogurt bacteria have been “modularly 

simplified” across expansive geographic space (Tsing et al. 2019). The bulk of the biomass 

represented by modern yogurt then forms an ecology analogous to commodity geographies, 

populated by replicable and limited bacterial specimens. However, this paradigm is but one 

mode of representing, organizing, or enacting supralocal worlds. To investigate possible 

alternative shapes the “global” may take, Anna Tsing (2004) has suggested that we seek out 

points of friction. Part II follows this method, sharing stories of yogurt producers acting and 

making in the landscape sheared by probiotic biopolitics. Within this global landscape, however, 

I surface other modes of patterning and ordering “global” dynamics, particularly guided by the 

foremost Other crafted in the probiotic biopolitical realm: microbes.  

The three chapters structuring Part II therefore consider ontological categories underlying the 

probiotic biopolitical order, and chart how they change shape upon consideration of the norms 

and forms of the microcosmos. These are the relationships between: creativity and innovation, 

scale and stability, and temporal knowledge.  
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Chapter Three: Creating (with/in) Wasteworlds  
 

“Sometimes it’s a bit dirty, irregular, other times super polished. But when the rice 

changes, I have to adapt.” 

 

Elsa stands up and gestures towards the refrigeration room. She slides open the vault-like door 

and two sides of white, stainless-steel worlds are drained into one another. The climate-

controlled air pouring out into the rest of the laboratory hits quickly and harshly– like the mistral 

winds flooding southern France this time of year. But there is something playful about the 

chamber. Inside, industrial shelves are lined with rows of mostly-white jars, each one streaked 

with a different set of accenting colors. They contain a slow but perceptible movement. Together 

they have a kind of kaleidoscopic viscosity, making the walls feel as though they are lined with 

lava lamps. In the middle of this frigid, chrome-lathered sci-fi world, a lumpy organic presence 

cuts in. I turn to see a massive, partially slumped over woven bag: 50kg of Camargue rice.  

Elsa is the founder and producer of Crem’Riz, a small-batch, artisanal rice-yogurt company in 

the south of France. She leads me over to the storage hall in the food laboratory she shares in 

cooperation with two other small-scale fermentation artisans. We pass over a few flavors: 

hazelnut vanilla, sour cherry and ginger, orange blossom, chocolate buckwheat. She picks up two 

jars of citronelle – verbena flavored rice-gurt – for us to sample. Elsa and her project certainly 

exhibit a high level of creativity, and her plant-based yogurts are saturated with an innovative 

drive formulated at the intersection of biotechnical production and natural foods (see Grasseni 

2005). At a glance, her yogurts extend the legacy explored in Part I: a modern, calibrated micro-

nature ready for distribution to regional health food shops. Accordingly, this chapter considers 

what local creativity looks like upon the terrain set by Metchnikoff’s probiotic biopolitics – as 

well as within the commodity world to which it corresponds. However, the probiotic political 

landscape generates friction here with both Elsa as a local producer and with those actors upon 

which her project – like all commercial yogurts, large and small – depend: bacteria. Creativity, as 

this chapter outlines, takes different shapes under the guise of probiotic biopolitics, artisanal 

yogurt producers, and bacteria – shapes meeting with friction in the yogurt product. Following 

this friction, another theme emerges, coincidentally that topic which the Metchnikovian program 

of probiotic biopolitics sought to cast as diametrically opposed to biotechnical innovation and 

made its objective of evasion and eradication: waste. Accordingly, the friction explored in this 

chapter explores the possible ontological relationships between creativity and waste as they are 

cultured in yogurt. This friction ultimately proves generative, as I argue that bacterial 

perspectives provide us with a valuable framework for considering our entangled histories of 

production and innovation.   

Counterculture and Counting Cultures: Creativity in the Probiotic Biopolitical 

Milieu  

My encounter with Elsa occurred at the intersection of two different cooperatives. She is a 

member of TerraCoopa, an organization aiming to multilaterally support organic agriculturalists, 

producers, and entrepreneurs in the greater metropolitan area of Montpelier in Southern France. 

In contrast to the oft abandoned ruins or otherwise private cave cooperatives conspicuously 

dotting the area’s domineering vineyards –monuments to the collective agricultural landscape 

characterizing southern French viticulture in the first half of the 20th century (see Simpson 

2000)– the cooperative character of TerraCoopa is not focused on pooling physical capital or 
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other production-related infrastructure,32 but rather administrative resources which make small-

scale, organically-inclined businesses viable. The organization formed in response to two 

compounding dimensions – a multiscale policy landscape which favors individualized business 

ventures and the dismal decline of domestic agricultural livelihood in France – with upwards of 

200 farms closing per week (d’Allens and LeClair 2016).33 In addition to providing advice 

towards securing loans, management, mentorship, and experience, TerraCoopa likewise assists 

entrepreneurs in the cooperative with their distributive networks.34 For Elsa, this is primarily the 

terrain of BioCoop – a large national cooperative supermarket specializing in product featuring 

organic labels.35 It was from BioCoop shelves that I first tasted Crem’Riz myself and decided to 

reach out to Elsa. Like the organic concept, the shape of cooperative practices might either be 

shaped by countercultural movements or reformed by their supposed defeats (Belasco 2007; 

Edgington 2008; Turner 2005). Yogurt, and Crem’Riz by extension, are nonetheless emblems of 

cultural change.  

Elsa opens the two verbena rice-gurts she took from her refrigeration chamber, peeling off the 

colorful labels sealing the jars. There is an alert to customers that Crem’Riz is a live food, its 

texture and appearance should be expected to change with time. Elsa pulls out a handful of 

bamboo tasting spoons, a soft contrast to the latent clanging of the laboratory’s metallic surfaces. 

One sample is noticeably thicker, a testimony to the “thick and creamy texture of Bulgarian 

yogurt” as testified her product’s advertisements. The other is noticeably more watery, “a bit 

more like fromage blanc” she says, referring to the popular genre of uncultured, strained cheese 

made from fresh milk throughout France. As we sample, we agree this more liquid one is 

sweeter, while the firmer yogurt has more of a complex, acidic taste. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3.1 variance 

 

 
32 The organization does, however, run a farm incubator program, in which agricultural entrepreneurs are given a period of 

several months to 2 years on a plot of land owned and managed by the co-op. During this time, these incubates have access to a 

number of tools, resources, and shared equipment.  
33 From personal correspondence with Joseph LeBlanc, manager of TerraCoopa, in October 2021.  
34 See www.terracoopa.net.  
35 See biocoop.fr.  
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Variance is part of the craft for fermenters. When I asked Elsa if it is a cause of anxiety on the 

commercial side of things, she reiterated something that I would hear from many other yogurt 

producers. While changes are patently noticeable for her – taste and texture become timestamps, 

souvenirs of what it was like on a certain day in the lab – consumers don’t have the sort of long-

term perspective to register relatively small changes in-between products. Naturally, partaking in 

the production will affect how one views the product, and she doubts any of her clientele could 

be attuned to the differences. We speculate together that it’s likely that the market appeal of 

probiotic foods lends some extra security in its positive branding of change.  

Certain changes, though, are far easier to brand than others. Animal dairy and its traditions 

dominate unwaveringly in France. Elsa tells me she had no intention to attempt to sway such 

stubbornly firm consumer preferences. Instead, Crem’Riz has been formulated with specialty 

markets in mind. In addition to being an entirely dairy free product line, Elsa takes measures to 

exclude sugars or other additives in her plant-based yogurts. In our conversation, she calls to 

mind individuals with specific dietary constraints who have inspired her production – such as 

those with lactose intolerance or people undergoing chemotherapy, for whom probiotic foods are 

often prescribed as an important part of their dietary regimens. 

Plant-based yogurts increasingly form a significant slice of the global fermented foods and 

probiotic market, valued at 1.6 billion USD in 2019 with increases of 20% predicted annually 

(Craig and Brothers 2021). Popular health claims have certainly propelled the trend, often 

garnished with testimonies to environmental or animal ethics. For yogurt in this movement, what 

remains intact aside from the name is the bacteria, and plant-yogurts accordingly have emerged 

as one of the most prolific biotechnical frontiers in recent years (Montemurro et al. 2021). 

Streams of research have been dedicated to optimizing ratios of plant-derived media relative to 

“desirable” physiochemical, rheological, and other sensory properties evocative of a presumed 

“authentic” product (e.g. De Bellis et al. 2021; Pachekrepapol et al. 2021; Yilmaz et al. 2022; 

Ziarno and Cichońska 2021), many of which stitch associated values of language and market 

together (e.g. De Bellis et al. 2021; Craig et al. 2022; Sharma et al. 2022).  

While the Metchnikovian legacy left a deleterious signature for the bacterial ecology 

characterizing traditional yogurt environments (as outlined in the introduction), regional, 

national, and transnational regulatory frames typically require that any product labelled yogurt 

must contain the prototypical symbiotic pair – L. bulgaricus and S. thermophilus – in addition to 

other species contributing to gustatory profiles such as L. acidophilus, rhamnosus, or other genii 

such as Bifidobacteria (Sieuwert 2008, 5001; Yildiz 2010, 36).  

The bacterial demography in Crem’Riz has pulled Elsa into another cooperative context. Her 

cultures are derived from Nomad’yo, a venture begun by a French food engineer who has issued 

a formula to allow prospective entrepreneurs to culture local cereals into yogurt-like products. 

The Nomad’yo cultures are issued under a creative commons license; any plant-based fermenter 

may purchase and use the cultures in small-scale commercial endeavors so long as Nomad’yo 

cultures are featured in the ingredient list. Accordingly, the composition of Crem’Riz, following 

its constituting Camargue rice (23%), and water, is Nomad’yo cultures; behind the name is a 

colony composed of the genera Lactococcus, Lactobacillus, and Pediococcus.  

The Nomad’yo cultures come as packets of freeze-dried powder which Elsa activates with hot 

water as she begins her production process. The stability of the bacteria colonies enables Elsa’s 

plane of creativity to be the eccentric flavors offered by Crem’Riz – confitures placed atop the 
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rice medium. Today the production is focused on orange blossom and vanilla rose flavors. 

Helping in the food lab is Isobel,36 a high school intern partaking in a youth entrepreneurial 

program. Isobel’s ambitions lie in cosmetics. She hopes to continue her studies to eventually 

develop a line of natural beauty products. Every week she spends a few afternoons with Elsa 

assisting in the production of Crem’Riz yogurts. The apprenticeship will allow her to glean 

familiarity with aspects of running a small business: raw ingredient sourcing, connecting with 

consumer bases, logistics, branding, and, of course, the production itself. She ladles freshly-

cooked rice into a blender to churn it into the eventual culture medium, watching attentively as 

the pattering grains transform into a heavy, melodic mass.  

Biofilm: A Creative Challenge to the Probiotic Concept  

The transformation of any milk (goat or cow, rice or soy) into yogurt is not a mere outcome of 

these bacterial associations, but essential to the nature of the ecological relationships occurring 

within the substrate. Recall the etymology of yogurt from the Turkic yoğurmak, meaning that 

which thickens or coagulates. As the lactic acid bacteria (LAB) go about their mutual metabolic 

activities, they acidify their environment which has the effect of coagulation (Sieuwert 2008). A 

key factor in this transformation has to do with LAB consuming the proteins and sugars present 

in the culture medium. As they consume these elements, so too must they excrete them. These 

excretions form what is called an exopolysaccharide matrix – synthesized sugars (saccharides) 

which collect and consolidate outside the bacterial membrane.  

Another name for this matrix is biofilm. Biofilm is a substance universally produced by bacteria 

and can be formed from any mixture of biopolymeric substances coagulating outside bacterial 

cells (Flemming and Wingender 2010; Lopez et al. 2010). Biofilmic production is central to the 

quality and identifiable characteristics of yogurt, namely the coagulation differentiating it from 

milk. Importantly, this matrix is not merely discard. It forms the basis of the immediate 

environment for most microorganisms (Davey and O’toole 2000; Flemming and Wingender 

2010). Put differently, these microorganisms dwell and persist within their most immediate 

biophysical productions – their waste.  

Though biofilms are “self-produced,” they are in fact produced by an aggregate of many selves. 

The biopolymer waste of a single bacterium would not yield any durable or resilient entity in the 

environment – and biofilms are perhaps one of the most resilient substances in nature (Davey 

and O’Toole 2000; Høiby 2017; McDougald et al. 2012). They are necessarily assemblages, and 

biofilms can be found either as single-species or multispecies communities, although the 

overwhelming norm in nature is the latter (Guillonneau et al. 2018; Kokare et al. 2009; Watnick 

and Kolter 2000). Moreover, the evolutionary importance of biofilm cannot be understated. The 

aggregation of multispecies communities has enabled widespread colonization of biotic and 

abiotic surfaces and the efficient transfers of genetic materials, enabling biofilmic life forms to 

diversify and find niche positions in new environments (Hansen et al. 2007; Kokare et al. 2009; 

Vasudevan 2014).  

With the community as the base unit for these robust structures of microbial life, innovation, and 

excreta, biofilm is an example par excellence of what Tyler Volk has called wasteworlds: 

systems of by-products and their effects (Volk 2004). The second aspect – the effects of biofilm 

– must be emphasized. More than simple aggregates of microorganisms suspended inert and 

 
36 First name pseudonym used. 
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sessile in their detritus, these structures are the media in, by, and through which lively 

community and ecological dynamics take place. Intercellular communication is carried forth 

through it, and strategies for mobility devised, adapted, and enacted within the matrix (O’Malley 

and Dupré 2007;  Solano et al. 2014). These robust community dynamics cultured within biofilm 

compound into its profile as a resilient force of ecological change and development. These waste 

worlds, then, are a worlding force, crucially giving structure to biotic resiliency. Biofilms are 

likewise integral vectors of differentiation and adaptation – creativity, in other terms.  

Waste, of course, is a category that is culturally-specific and ontologically malleable. Within 

uniquely anthropological parameters, waste is an evaluative description reflecting modes of 

consumption and expulsion (e.g. Douglas 2003; Duschkinsky 2013; Kazarian 1998; Nesbitt 

2005). Nothing of an ontological given, waste is a designation of “negative difference” (Kazarian 

1998), the byproduct of material ordering practices often positioning some matter as “out of 

place’ (Douglas 2003). Microontologically, the biofilmic wasteworld offers a contrast. Waste 

keeps things in place as much as it is a place-making medium.   

The microontological norm made apparent by biofilm furthermore lends a different shape to the 

probiotic concept. Upon its re-introduction in the beginning of the 20th century, it was individual 

bacteria identified with “the probiotic.” Considering bacterial perspectives, that which is “for-

life” is located with these coagulative, extracellular structures of biofilm. Contrary to the 

Metchnikovian formulation, biofilm is an effect of systems which have a relation as their base 

unit. Moreover, while Metchnikoff’s pursuit of a probiotic substance was carried out of a desire 

to biotechnologically extricate Man from waste, a microontologically-informed pro-bios testifies 

to the innovative, prolific potency of wasteworlds.  

The difference between these two depictions of the probiotic reflects divergent shapes that global 

paradigms may take. Biofilmic wasteworlds entail a material reciprocity; the material outputs of 

bacteria constitute their environmental context. In the global paradigm corresponding to the 

Metchnikovian probiotic, materials are consumed towards a voluntary exile from the environs. 

Following this friction, we might ask what conceptual shape creativity, innovation, and novelty 

might take in a microontologically informed environmental history.   

Innovating Tradition in Wasteworlds 

I ask Elsa if Camargue rice is well-known in France .  

“Extremely. It’s a traditional crop. Really, it’s the only rice grown in France. In this part 

of the Mediterranean, it’s mostly Spain and Italy producing rice.”  

My mind turns to encyclopedic images of risotto, paella, and I try to recall something 

distinctively French. Failed by my ignorance, Elsa continues to tell me about the grain profile of 

the country.  

“In the north, it’s mostly sarrasin [buckwheat]. In Bretagne, for example. There’s also 

some avoine [oat]. I experiment with sarrasin as well, and have some flavors for 

Crem’Riz. I’m trying to make a savory ferment for myself, at home, because Crem’Riz 

focuses on desert flavors. And the local rice is primarily what we use.”  

Elsa is undeniably a creative spirit. Prior to cultivating her entrepreneurial trajectory and her 

founding of Crem’Riz, she had a career as a freelance graphic artist and designer. Her foray into 

plant yogurt followed the decision to swap computer screens and the office setting for a craft 
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with more tactile dimension. The decision to use Camargue rice for her yogurts was came from a 

desire to utilize the local, traditional product towards an innovative spin on yogurt – itself a 

product swiftly traditionalized into Western European palettes and languages.  

Elsa’s laboratory is housed in a small unit, situated in the middle of a large commercial 

distribution park. The site is situated just a few kilometers away from the Camargue national 

park, a wetland formed by the confluence of the Rhône River with the Mediterranean. It is an 

area of natural conservation punctuated by flamboyant relics. The marsh is a sanctuary to over 

400 bird species (including the notorious flamingo), as well as the strikingly white Camargais 

horse. It is an idyllic landscape known throughout the country, evoking scenes of well-decorated 

gardians – a breed of French cowboy historically roaming the area’s dunes. Today, two sectors 

dominate the local Camargue economy; rice production is both roped into and overshadowed by 

a bountiful heritage-tourism, which projects the region as a site of timeless, untouched tradition 

and a quintessential French wilderness (Badone 2008; Gauvrit and Schaer 2019).  

Mingling within and underneath this postcard landscape, however, are stories of intervention and 

innovation, disaster production and mitigation. The Camargue, in fact, has long been a frontline 

of negotiation to a prolific wasteworld. Modernist schemes to “fix” the landscape have been 

responses to a perceived unruly environment, though these histories have largely been concealed 

by the pretensions of a “pure” wilderness (Pearson 2007, 138; Scott 2008). That rice has become 

a traditionalized staple in the Camargue at all is a testimonial relic to waste-evaluations, and the 

environmental history of the Camargue mirrors yogurt in two key ways. The first concerns the 

culturing together of “tradition” with modernity. For yogurt, the timeless, traditional product was 

able to be re-evaluated with the modernist tools and techniques which made microbes and their 

effects visible. The mythos of yogurt was made rational in an appropriately modern lexicon. The 

same development occurred inversely with Camargue rice. As a key component to a modernist 

planning scheme, rice has been recursively traditionalized. This movement is revealed by the 

second element of parity with yogurt’s 20th century history: the obsessive drive to eliminate 

waste. 

Carrying the torrents of glacial melt and sediment from the Alps, the Rhône River sculpted the 

Camargue delta through centuries of seasonal overflow and alluvial deposit (Pichard et al. 2017; 

Olivier et al. 2022). The yearly deluge is complimented by the geographic particularities of the 

Mediterranean: arid summers and assertive mistral winds. A contrast thus characterizes a long-

maintained pattern of the area, wherein water excess turns over to a water deficit, raising the 

aquifers in these dry months to generate plentiful salt basins. As both extremes are reliably 

inconsistent, the area long remained relatively untouched by imperial development, despite its 

position in between the influential trade posts of Marseilles and Montpellier, and its proximity to 

the city of Arles – a site of great importance to the Roman Empire.  

Efforts to tame the instability of the Camargue intersect with the earliest mention of riziculture 

(rice production) in the area, notably at the end of the 16th century by Maximilien de Béthune, 

the Duke of Sully under King Henry IV. Following the devastation of the Wars of Religion 

(1562-1598), Béthune devised large-scale plans for agricultural revitalization which included the 

construction of a canal to “drain the swamplands” seasonally plaguing the region (Jacquier 

2008). In 1593 he issued an ordinance for the production of rice in the Camargue. It appears that 

his orders resulted in negligible yields and rice would remain an insignificant crop for centuries. 

His agenda was reinvigorated in many ways by Napoleon I, who enacted nationwide projects to 

reclaim coastal marshes to carve out productive lands capable of feeding the empire (Pearson 
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2007, 137). This, matched with logistical demands, drove the eventual embankment of the Rhône 

– a project ultimately completed in the 1860s by the Ponts et Chaussées– the national hydraulic 

agency (Comby et al. 2021). The combined effect of the swampland drainage and river taming 

accelerated salinization, which threatened the Camargue with the prospects of total 

desertification. State planners turned to additional engineering schemes to reverse the effects; an 

elaborate system of sea levees and drainage pumps were implemented to restore the Camargue 

back to its ‘wetland’ status, “meaning that the environment has become ‘completely 

artificialized’” (Pearson 2007, 138). A central strategy to this end was to flood certain areas and 

make them agriculturally productive. Rice paddies proved sufficient to this end, a “modernized” 

iteration of agricultural technique increasingly familiar to the French as the empire expanded to 

its holdings in Indochina and elsewhere in Asia.   

The 20th century bore more pronounced efforts to both modernize and tame the Rhône, though 

this paradoxically produced its simultaneous traditionalization. The stitching together of these 

two poles found its crescendo with the Vichy government during the Second World War. With 

the fall of France to Nazi Germany in 1940, the so-called zone-libre of the Vichy state was 

instantly cut off from 66% of the total cultivated land in France (Bonneui and Thomas 2010; 

Pearson 2007). Under the direction of its de facto leader Phillipe Pétain, the Vichy government 

animated an authoritarian economic plan to ensure the self-sufficiency of “free” France. The 

official agenda was a “war on wasteland” (Pearson 2010). Pétain’s administration took the stance 

that all land in the unoccupied zone be put towards productive agricultural activities; any 

uncultivated tract was seen as inexcusably wasteful.  

As with its historical precedents, the Vichy approach to the productivity of the Camargue ensued 

ideological conflict and contradiction. The interwar period witnessed the emergence of ardent 

conservation efforts in the region, which had branded the landscape as a relic of French history 

and identity – a depiction championed by the Société Nationale d’Acclimation de France 

(SNAF) (George 1990; Pearson 2007; Picon 1996; Woodward 2014). This was compatible with 

Vichy reactionism, which sought to bolster and inflate the idealisms of French identity. Pétain’s 

economic battle against wasteland, however, was a source of friction, as any agricultural 

development would compromise the timeless French ideal which the landscape had come to 

embody. The leader of the SNAF, Gabriel Tallon, remarked of the proposed reformation of the 

Camargue in a way reminiscent of the Rousseauian dregs of advancement: “the Camargue is 

extremely menaced by the degradations or simply the progresses of civilization” (Pearson 2007, 

146; Picon 1996).  

Both the conservationist and economic agendas found a point of confluence with Pétain’s 

mission to assainer – or purify – the swamp. Agricultural development was proposed as not 

meddling with the pure image of Frenchness proliferating in the swamp, but merely inflating it 

with modernist development. Rice production was an especially influential vector in this regard, 

as the Vichy state was facing blockades of imports from the colonies since occupation (Pearson 

2007, 149; 2008). Domestic production would engender economic stability as well as a 

purification of the product – rebranding rice as decidedly and unequivocally French.  

By 1943, 1000 hectares of rice paddies were added to the Camargue (Pearson 2007, 150). The 

production only grew in the postwar period, with the Marshall plan contributing to another 

16,000 by 1960 (Chauvelon 1998). In 2000, Camargue rice was awarded the status the Protected 

Geographic Origin (Indication Géographique Protégée) – fixing it solidly to a landscape of 

tradition and heritage (Gauvrit and Schaer 2019).  
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This is the backdrop of tradition against which Elsa’s creative ricegurt project has unfolded. Here 

too, as in the microcosmos the poles of tradition and innovation find expression in a wasteworld.  

Communicating and Creating (with)in Wasteworlds 

While the rice transforms in the blender, Isobel inserts a thermometer with fluent timing. Elsa 

and I sit on the other side of the laboratory, and I can feel a sort of synchronized anticipation as 

the activity of the blender raises the temperature.  

 After a couple of minutes, Isobel calmly yells over the machine:  

 Quarante-deux!  

Forty-two degrees (Celsius) is the critical temperature calculated for the fermentation process. 

The step of blending the rice essentially performs two tasks at once: in addition to making cream 

out of cooked grains, the kinetic action of blending the medium until it reaches 42° is also the 

method of pasteurization. Once the mixture reaches this point, Elsa can add the bacterial cultures 

“activated” in hot water. The next step is to pour the mixture into two sanitized stainless steel 

pots, about 20 litres each. Once the cultures are set in to the medium, the two pick up a pair of 

comically-large whisks:  

 “we’re going to help it thicken,” Elsa says.  

Elsa hands me one of the industrial-grade tennis racquets and instructs me to imitate Isobel’s 

technique. It’s clear that we have to approach the soon-to-be yogurt mass with a certain power 

stance. I try to interpret and mimic the combination of figure-eight and gerbil-wheel motions and 

am humbled by the resistance in the quickly thickening mixture. Before I can be totally taken by 

fatigue, though, a threshold is passed. In some measure of an instant, all that was seemingly 

becoming-solid gives way to a certain airiness. We then lumber the airy coagulates into the 

temperature-controlled room where they’ll finish the fermentation.  

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Assisted Coagulation 

The voracious blending not only distributes the bacterial cultures throughout the mixture, but 

also creates an airy environment conducive to biofilm formation. In this sense, Elsa and Isobel 

are integral members to the biofilm community formation underway in the Camargue rice yogurt 

base.  
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Biofilm formation, like the Camargue region, has its own political dimensions. The 

exopolysaccharide matrix generating this wasteworld is the essential medium of diverse 

articulations of micro-politics, the locus of interspecies communication, demography, and 

negotiation.  

A key mechanism of biofilmic living is called quorum sensing. Sometimes referred to as the 

“chemical language” of microbial communities, quorum sensing generally refers to practices of 

cell-to-cell signaling by which multicellular cooperation can occur in biofilm (Gao et al. 2016; 

Kokare et al. 2009; O’Malley and Dupré 2007). The basic morphemes (unit of language) of this 

intracellular communication are molecules (acyl-homoserine lactone or acyl-HSL), which are 

transferred and exchanged by cells to form aggregates which can alter the state of the biofilm 

community at large (Gao et al. 2016). The effects are wide-ranging, and can impact the 

metabolism of cells, protein, and genetic expression, as well as the coordinated movement of 

flagella – tail-like appendages which can contribute to the collective mobility of the community 

(Guttenplan et al. 2013; Kokare et al. 2009). Quorum sensing – much like quorum-protocols in 

direct democratic governance schemes – are density dependent, meaning that change is enacted 

through microbial or cellular aggregates in the biofilm community (Sadiq et al. 2021). 

Importantly, quorum sensing can be distributed over considerable space, and aggregate 

communities capable of enacting environmental change can be distributed with discontinuity 

across the biofilmic community (Gao et al. 2016).  

In a multispecies biofilm (which is the overwhelming norm in nature) quorum sensing also 

influences the distribution of species, in turn affecting the multi-dimensional structure of the 

matrix. Accordingly, the medium might be thought of as a “city of microbes,” as described by 

Paula Watnik and Roberto Kolter (2000). Their model represents a “differentiated, multicultural 

community” where mobile, communicative organisms “stay and leave with purpose” (2000, 

2675). As microorganisms find their niches, so too do they find their neighborhoods. They may 

experiment with new places, move locations, or, on occasion, leave or even be exiled from the 

biofilm community (see McDougald et al. 2012; Watnik and Kolter 2000). Though from our 

typical macro-perspective, biofilms may look to be a homogenous and undifferentiated slime, 

lingering within are dimensions of multiplicity: multispecies coordination at multiple intersecting 

scales.  

From a microontological perspective, biofilms are then a material example of what Donna 

Haraway has called naturecultures (2003; 2007); the substance foundational to their environment 

is also the cultural medium through which all of the stability and change of socio-biological life 

occur. It is a medium of multiagential response and change. Biofilm can be reduced no further 

than the necessary constituting relation between organisms. With regards to the ecology of this 

study, yogurt is not yogurt without biofilm formation. In contrast to the Metchnikovian position, 

which suggested that what was “essential” about the product was an isolatable entity, yogurt 

essentially depends on its multispecies relations. How then might our historical narratives of this 

product change when we adopt a biofilmic lens, positioning our narratives within multiagential, 

multiscalar naturecultures?  

The implication of this question is to abandon the pursuit for singular origins of yogurt, a drive 

which still colors the popular historical imagination of the product. Still, Elsa’s plantgurt product 

represents an identifiable moment of creativity, an origin of novelty contingent on the many 

actors entangling in her local wasteworld ecology. To extend a biofilmic lens methodologically 

would be to work towards a decentered history of production, which attends to the relations 
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between actors on multiple and concurrent scales, a method suited to global environmental 

histories.  

Already alluded to are examples of this perspective as applied to the multiple time and spatial 

scales – such as the wasteworlding entangled in Elsa’s Camargue rice base. Yet a micro-example 

will suffice as further testimony to an applied account of biofilmic creativity. Yogurt, of course, 

is contingent upon the histories of co-development between bacteria, human digestive ecologies, 

and milk environments. In their environmental history of the Lactobaccilus species, Duar et al. 

(2017) have noted that the bacterial genus is rarely found on plant substrates in natural settings. 

The exception is if notable damage has been exerted to the tissue such that complex and simple 

carbohydrates have been made available – elements more readily accessible in animal milk 

environments. When Elsa and Isobel synchronically transform the Camargue rice, they are 

essentially grooming a suitable habitat in which the species can thrive. Though plant-yogurt is an 

innovative iteration on its “traditional” equivalent, its production depends on the rebalancing of 

co-eval interspecies relationships. What is innovated, in other words, is the mutualistic 

relationship between humans and bacteria in ways analogous to the cooperation animating 

biofilm communities. The biofilmic relation can be metaphorically extended to encompass these 

different species at different scales. Biofilmic entanglement, I argue, therefore serves as a 

generative framework for cultural-environmental histories.  

Moreover, biofilmic models contribute towards alternative formulations of the relationship 

between creativity, innovation, and tradition, as a sense of complimentary synchronicity 

underwrites the apparent contrast. Tradition and creativity, in other words, mirror the mutualisms 

latent in the relation between the two. Since “mutualism is often increased in specialized 

symbioses that are stably maintained over evolutionary times” (Herre et al. 1997), innovation 

depends on specialized relations, on those novel articulations of wasteworlding practices.  

Conclusion: Integrative Genesis 

I ask Elsa how she would rationalize the health claims associated with yogurt and probiotic foods 

in general.   

“Oh, it was put well by this woman, I read some of her books in the ‘90s. I forget her 

name. I think she’s American…But she’s written some really wonderful things about 

bacteria and evolution and how we relate…”  

We play a quick game of recollection ping-pong, though it doesn’t take too long to figure out 

who Elsa is alluding to. In the late 1960s, biologist Lynn Margulis reinvigorated a concept which 

has long remained fringe in the field: symbiogenesis.37 Margulis propagated the term after 

studying the evolutionary histories behind the emergence of eukaryotic cells. This class of cells 

are defined by the presence of organelles – interior components with bounded membranes, such 

as nuclei, mitochondria, and chloroplasts. They are contrasted with prokaryotic cells, which do 

not contain organelles but rather “free-floating” genetic material inside their cell walls (O’Malley 

2020). Eukaryotic cells, then, form the evolutionary baseline for animals, plants, algae,38 and 

fungi – the typical cliques of “complex-life.” Through her studies, Margulis found evidence that 

“three fundamental organelles: the mitochondria, the photosynthetic plastids, and the basal 

 
37 The term symbiogenesis was introduced at the turn of the 20th century by the botanist Konstantin Mereschkowski, whose 

hypothesis was later tested experimentally by biologist Ivan Wallin (Garg et al. 2016). Both scientists, like Margulis, also employ 

the term endosymbiosis.  
38 Some algae are, however, prokaryotic. 
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bodies of flagella were once themselves free-living (prokaryotic) cells” (Margulis 1967 in Gray 

2017). In other words, the distinguishing feature of the cells of so-called higher orders of life–the 

presence of interior, compartmentalized organelles – stems from a process of integration of what 

were once entities external to the cell. Symbiogenesis, then, refers to the norm of complexifying 

life processes – the internalizing of Others out-there in the environment.   

Elsa elaborates that she has been drawn to a configuration of health based on of Margulis’ 

theory, that a kind of maintenance of our longstanding relationships with bacteria can be 

beneficial. Coincidentally, key to Margulis’ account for the symbiogenesis of eukaryotic life is 

the mechanism of phagocytosis. Recall from Chapter Two that Élie Metchnikoff formulated 

phagocytosis as the base for his theory of immunity after “infecting” an unsuspecting starfish 

larva with a rose thorn. Yet under his gaze, phagocytosis was interpreted as a mechanism of 

attack and defense: a strategy for self-maintenance. Through this legacy, classical immunology 

has implicitly and explicitly been imagined as “the science of self/nonself discrimination” (Klein 

1982 in Roughgarden et al. 2018; Schneider 2021). By contrast, symbiont theory suggests that 

the emergence of the eukaryotic cell is derived from phagocytotic integration of environmental 

components into the cell. The environment is “consumed” to produce an entirely new kind of 

organism – as is the wasteworld of the Camargue in Crem’Riz (see Hird 2009, 126).  

This chapter has sought to follow the friction generated by probiotic biopolitics as it encounters 

both an innovative producer and the bacteria so essential to the modern telling of yogurt history. 

The probiotic concept has grown and mutated since Metchnikoff’s time, in tandem with our 

familiarity of the norms and forms of the microcosmos. This chapter highlighted the challenges 

and shortcomings of a probios modelled on discrete and isolatable entities. To the contrary, 

evident in the unmatched prolific potency of biofilm is that a more reliable base unit is the 

relation between organisms. With this, I have suggested that if we are to locate an archetypal 

probiotic structure, it should be with biofilm. Biofilm formation likewise engenders a framework 

to consider de-centered, multiagential processes and therefore, I propose it as an extended 

metaphor for historical approaches to our naturecultures. This has implications for ontological 

categories such as time. Under the objective of this thesis to follow friction towards other models 

of the “global,” this chapter has attempted to apply a microontological perspective to disclose the 

evolutionary and environmental importance of wasteworlding practices and systems of relations. 

In this timespace or global paradigm, the relationship between tradition and innovation takes a 

different shape, not with the latter seeking to transcend the contingencies of history and nature, 

but rather a re-articulation of it. Adjacent to this reformulation is an alternative origin story. As 

the Metchnikovian historicity rested on the origins of complex life being at increasing remove 

from the environment, bacterially-informed histories open to us another account of genesis: 

symbiotic environmental integration.  
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Chapter Four: Space, Scale, (in)Stability   
 

The whole moon and the entire sky are reflected in dewdrops on the grass, or even in one 

drop of water.  

— Dōgen, Genjōkōan (1233) 

 

When we contemplate the whole globe as one great dewdrop, striped and dotted with 

continents and islands, flying through space with other stars all singing and shining 

together as one, the whole universe appears as an infinite storm of beauty.  

— John Muir, Travels in 

Alaska (1915) 

 Everything is everywhere, but the environment selects. 

— Lourens Baas-Becking,  

Geobiologie of Inleiding  

Tot de Milieukunde (1934) 

We return to the Cévennes in France, to Ferme de la Raïole where, in the introduction, Rachel 

proclaimed of yogurt: you find the same thing everywhere. We sit in the kitchen sheltering from 

the white mist totalizing the rocky plateau outside. Her mild antipathy for yogurt colors the story 

she tells me of how their artisanal dairy came to carry the product. Rachel and  her partner 

Vincent operate exclusively with a direct-market model, traveling weekly to village farmers’ 

markets dotting the rolling gorges characteristic to the region. Market research and market 

activity are one in the same for them, and the demand for yogurt came from face-to-face “data” 

routinely gleaned from their clientele. Rachel pulls a small book from a kitchen shelf as she tells 

me it wasn’t so difficult to adopt yogurt into their production, which had primarily focused on 

artisanal cheeses and charcuterie. She flips through the pages – a standard catalog for laitiers – 

passing through prototypical images of cheese wheels while telling me: “It’s basically a recipe 

book.” She lands on the page she was looking for – yaourts de brebis – yogurt made from ewe’s 

milk. The catalog outlines basic proportions for a wholesale starter culture blend and pasteurized 

milk quantities, and Rachel gestures to a 1kg bag of the freeze-dried cultures sitting on the 

kitchen counter.  

Two weeks later, the sharp cliffsides concealed by late winter mist have transformed into modest 

hills as I find myself at Biobruni, a small-scale farm specializing in goat yogurts in Piedmont, 

Italy. Here I meet Sam, who is quick to apologize for the rushed atmosphere in what is otherwise 

a conspicuously idyllic setting. He’s just scheduled a last-minute meeting with a vet who has to 

do some checks on his goats in accordance with export policies; Sam is flying to Dubai in a 

couple days, anticipating the finalization of a sales deal for his goat yogurts in the UAE. He soon 

guides me to a brightly-lit office space, and swiftly shares with me the same dairy catalog I saw 

back in France.  

This chapter is about geographies of stability. It approaches the question of multiple globalities 

by considering the relationship between stability and scale. Biobruni and Ferme de la Raïole, 

though considerably distant geographically, occupy nearly the same biogeography through their 

respective yogurt productions. Their practices rest upon similar if not clonal bacterial ecologies. 

The legacy of probiotic biopolitics is thus reflected in the fact that the Metchnikovian selection 

and valorization of certain bacteria over others has contributed to the creation and normalization 
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of novel geographies of production and consumption. Accordingly, the friction to be followed in 

this chapter comes from microontological perspectives concerning the patterns of bacterial 

continuity in the commercial geographies of modern yogurt.  

On Universal Cultures  

The geography through which yogurt producers are united by way of shared microbial ecologies 

reflects the extent to which the Metchnikovian legacy – much like with his predecessor Pasteur – 

was capable of remaking macro-space. Metchnikoff de-, and then re-territorialized corporeal 

geographies through a paradigm of biosecurity with his conceptual iteration of immunity, a 

doctrine bent on securing the body from invasive molecular “invaders.” On the molecularization 

of political geographies, geographer Bruce Braun has outlined the effects of perceived instability 

of the microcosmos vis-à-vis the human corpus. “Molecular life” he remarks, “has been recoded 

as inherently unpredictable, as always, in a sense, ‘uncanny.’ Human life, in turn, is said to be 

thrown into or exposed to this world of molecular change” (2007, 17; see also Bradshaw 2020). 

Accordingly the operating modus of probiotic biopolitics has been to scale up the replication of 

certain utile molecular organisms for consumption while eliminating variance, the vector of 

unpredictability (see also Massumi 2002; Rose 2001). In turn, this has crafted the commodity 

geography within which yogurt is produced and circulates, one where segments of microbial life 

are rationalized as secure through norms of homogenization.  

In her ethnography of global connection, Anna Tsing construes globalization as a socio-cultural 

paradigm which “encourages dreams of a world in which everything has become part of a single 

imperial system” (2004 in Briggs et al. 2008, 625). This is a dream elaborated from imperial 

practices of classification, rooted in early colonial botanical missions aspiring to compile a 

universal catalog of Nature. The successes of these projects engendered practices of upward 

scalar production for those biota identified as utile and desirable, such as the bacterial species 

under the Metchnikovian probiotic biopolitics. Tsing writes of another effect of these 

classification norms which have exacerbated upward scalar drives: generalized compatibility.  

…generalization to the universal requires a large space of compatibility among disparate 

particular facts and observations…compatibility standardizes difference. It allows 

transcendence: the general can rise above the particular. For this, compatibility must pre-

exist the particular facts being examined; and it must unify the field of inquiry. The 

searcher for universal truths must establish an axiom of unity – whether on spiritual, 

aesthetic, mathematical, logical, or moral principles.39  

Metchnikoff’s Philosophy of Optimism was certainly articulated on such an axiom of unity with 

its presumptions of the developmentalist trajectory entailed in the Progress of Man and her 

transcendental remove from a Nature otherwise classifiable. Certainly, his probiotic biopolitics 

has contributed to generalizing norms such that yogurt starter cultures and formulas are 

compatible with the localized particularities – such as climate, milk, and animal breed – in 

disparate places. Within the multinational regulatory frameworks to which they are bracketed, 

yogurt ecologies – even for artisanal producers – bespeak nearly universal bacterial ecologies.40  

 
39 2004, 89. My emphasis.  
40 See Figure 1 on page 7.  
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Stabilizing to Scale Up or Scaling Up to Stabilize?  

Latent in this universalizing paradigm is a notion of security that is transmutable to macro scales. 

The promise of individual biosecurity delivered by yogurt is reflected in national or 

multinational geographies of security. To the relationship between models of national or regional 

security and security as a commodity form, Mark Neocleous writes “in order to be ‘productive’ 

for capital, security first has to undergo the reification universally applied…security must first 

be translated into the materiality of the commodity” (2007, 349). The multiscalar formulation of 

yogurt and its national/regional geographies of regulation then rests upon a configuration of 

security as positioned in a constellation with productivity. In other words, the tacit logic of 

security rendered in commodity geographies is oriented towards growth. This model of growth, 

rooted as it is in classification schemes, is oriented towards growth of an already-identified 

entity. Growth in this sense is replication of a frozen (or freeze-dried) particular, scaled up to 

become general.  

How does this nexus of security-productivity-growth fare for farmers and yogurt producers? To 

what degree is this formulation of security itself compatible with stability? What friction arises? 

On certain scales, the Cévennes and Piedmont regions are notably similar. Resting at the same 

latitude (44°), both experience coastal effects mediated by nearby mountain systems, placing 

them in a climatic threshold between Mediterranean and continental patterns. The varied terrain 

of the Cévennes limits settlement size, with hamlets often found on tight riverbanks of the area’s 

gorges. The landscape of Piedmont, by comparison, is certainly more open as the ranges of the 

Alps and Apennines are wedged by the Po River Valley. Though here the punctuation of rolling 

hills and narrow valleys constitutes a network of small-scale farm holdings, and select hilltops 

speckled with small villages. The common theme between the two regions is overwhelmingly 

decentralized agricultural communities.  

In Piedmont, the agricultural scene follows the contours of the terrain; vineyards on modest 

slopes alternate with cereal production in accommodating valleys (see Caffaro and Cavallo 2019) 

– a quiltwork of parceled land. By contrast, the steep gorges of the Cévennes have historically 

been poorly suited to cultivated crops, although the highland plateaus form attractive 

pasturelands. As a result, animal husbandry traditions are a longstanding economic foundation. 

The harvest of chestnut forms the other key node of traditional agriculture in the Cévennes and is 

woven into the pasturing cycles. The breeds of sheep and cattle which are considered both 

endemic to and emblematic of the area spend the winter months grazing in chestnut groves when 

the weather in the highlands is too extreme. Of these breeds, we find the raïole sheep, the ewes 

whose milk is used for Rachel and Vincent’s products – which among yogurts includes a line of 

hard and soft cheeses. Over in Italy, Sam’s goats – though inconspicuously tucked away in a 

concealing valley – are something of an anomaly in the landscape dominated by cereals and 

viticulture. His breed – Camosciata delle Alpi, or the Chamois colored goat– finds its origin not 

in Piedmont but the alpine zones of Switzerland.  

Early in both of my visits to each farm, the producers are quick to relay the same sentiment: 

“It’s one of the most important things to bring in new blood” says Sam.  

“We collaborate with other farmers in the area to bring in new rams regularly” Rachel 

tells me.  
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What they both convey, of course, is a basic principle of husbandry and agriculture more 

broadly. A healthy breed and stable flock depends on some level of difference. Biodiversity is 

the current of resilience and endurance.  

Ferme de la Raïole, Rachel and Vincent’s farm, mirrors this principle of stability through 

diversification. After his studies in agricultural polytechnics, Vincent came to the farm in 2004. 

He purchased the land through the Groupement Agricole d’Exploitation en Commun (GAEC) 

scheme, an agricultural civil society framework lending market support to enterprises run as 

“family farms”– loosely defined. Prior to his purchase, the land had been in the same family 

since the 14th century.41 Vincent’s original herd had only two of the traditional raïole breed, 

though it was after them he would name the farm. The raïole sheep has been in alarming decline 

in the Cévennes, though in collaboration with wider herding networks he was able to eventually 

build the population to the nearly 150 ewes he and Rachel work with today. 

Scaling up the breed allowed Vincent and Rachel to have a stable milk production base, which in 

turn enabled them to enter the production network of a wholesale cheese producer, the Roquefort 

Société– an enterprise with a national reach in France. However, EU agricultural reform 

implemented between 2013-2014 pressured the couple to reconfigure their business model. In 

short, the reformed Common Agricultural Policy (CAP) decoupled subsidies and other national 

payments from production outputs or, in the case of the dairy industry, milk quotas. Instead, 

payments were then calculated based on hectares of productive land worked and maintained with 

environmental standards (see Latruffe et al. 2013; Anania and Pupo d’Andrea 2015). Compared 

to larger enterprises, the security of farms operating with few hectares (like Ferme de la Raïole) 

was rapidly compromised. In response, the couple shifted to undertake the processing of their 

ewe’s milk themselves into the various cheeses and yogurts they sell in the Cévennes region.  

In contrast to Rachel and Vincent, Sam’s goat dairy at Biobruni carries only yogurt and the 

related product kefir, though the principle of diversity is manifest through the colorful flavors 

carried by the line: walnut, blueberry, pear, coffee, and honey. The last flavor is a nod to the 

history of the farm, which was started by Sam’s father Osvaldo, an apiculturist. Osvaldo and his 

wife Rita moved to the area in the 1980s. Committed to an early wave of the organic movement, 

Osvaldo and Rita would come to hold one of the first certificates for organic honey in Italy. 

Although the organic current would position the pair into a niche, it also connected them to a 

widely dispersed network of health-food shops across Italy. Osvaldo’s path into yogurt 

production unfolded in a way similar to Ferme de la Raïole: direct customer demand.  

After many years of cultivating relationships through his organic honey trade, many of their 

clientele shops came to know that the Osvaldo and Rita had acquired goats. For the couple, this 

development was equally out of interest as it was a practical measure to employ some assistance 

in managing their farmland. By this time, the health-food and organic movements of the 1990s 

were ripe to ferment opportunity. This era was a crescendo in the probiotic boom of the 20th 

century, though at the time organic yogurts – especially goat-based products – in Italy were 

almost exclusively imported from Austria or France. With a nudge from their customers, the 

family expanded their herd of Chamois goats. Biobruni began with producing yogurts and 

eventually formulated a recipe for kefir, a product which had long interested Osvaldo. Biobruni 

now remains one of the exclusive few in the country producing these goat products. This small 

change in the landscape of Italian dairy is compounded exponentially with diversifying consumer 

 
41 See http://ferme-raiole.fr/.  
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interests. Sam tells me, “it’s still a relatively small market, but in Italy, we basically are the 

market.” Scaling down to a hyper-specialized niche has allowed the family to scale up to unique 

ascendency.  

Now the farm has nearly 200 of the Chamois goats, who today must pass a series of biometric 

standards tests to secure the growth of the Biobruni domain to its Arabian market enclave. He 

tells me how yogurts and kefir have been growing in popularity in the UAE for their associated 

health benefits, and that the cultural value of goats in that region has made Biobruni an attractive 

business for investors. Because Biobruni boasts an Italian label, it is all the more fashionable as 

an import. I ask Sam if he anticipates introducing any new flavors, given that several in the 

Biobruni line are based on ingredients with notable profiles in the Piedmont region. He’s not 

sure, but does tell me that product development is a relatively quick process. The base of the 

yogurt, is secure – a reliable recipe established years ago by food chemists utilizing wholesale 

bacterial cultures.  

In the yogurt business, growth and security are derived from regular, induced diversification at 

multiple scales – with products, animals, and consumers – a principle which does not, however, 

apply to the microbial actors involved in the production process. Evident here is a big bias. This 

is reflected in prevailing onto-epistemological attitudes in the sciences which Lynn Margulis 

(1997a) has identified as a “big like us” scalar bias (see also Hird 2009, 59; O’Malley and Dupré 

2007). The diagnosis concerns the reification of ontological norms based on patterns observable 

within macro forms of life – animals and other “big” biota like humans. Moreover, despite being 

the enduring and dominant form of life on the planet, standards of the microcosmos fall to 

tendencies projecting them as embodying uncanny exceptions, not time-tested ecological norms 

(O’Malley and Dupré  2007; O’Malley 2010; Shapiro 1997; Skillings 2016; Suarez 2018). This 

biological bias intersects with the commodity geographies with a shared presumption that the 

macro is the scale of stability. More precisely, growth of stable macro-entities is taken to bolster 

security. Is it inevitable that stability is located within and formulated with big things? How 

might the perspectives from the microverse meet this notion of stability with friction?  

The Moon in a Dewdrop: Microontological Scales of Planetary Stability 

To approach stability microontologically we must first zoom out before we can zoom in. For all 

the variation between the gorges of the Cévennes, the hills of Piedmont, or indeed anywhere else 

in the world, these terrestrial differences are united under longstanding atmospheric norms. Our 

planet has experienced many different phases in its 4.5 billion years, many of them quite 

tumultuous. Yet for the last half billion years, despite significant terrestrial events – glaciations, 

temperature fluctuations, and extinctions to name a few – our atmosphere has retained a 

fortuitous composition, notably maintaining a constant percentage of oxygen at around 21% 

(O’Malley and Parke 2020; O’Malley 2013). The oxygen cycle stabilizing this percentage is 

interdependent with other biogeochemical cycles, including those of nitrogen and carbon. These 

somewhat divine ratios are what have supported the bulk of life on earth, yet they did not appear 

out of nowhere – we have microbes to thank.  

Biogeochemical cycling is, in short, “the complex processes by which elements and compounds 

move between different sources and sinks” (King 2009). The movement implied in these cycles 

governs the relative stability of our planetary atmospheric composition. The early atmosphere of 

the planet was driven primarily by geochemical cycles. Frequent volcanic and tectonic activity 

emitted gases and particulate matter into the atmosphere and scientific consensus has it that this 
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early atmosphere was anoxic – largely deprived of oxygen (Fenchel 2012, 229). Despite a 

drastically different profile than the earth we know today, the early earth was still teeming with 

life. Specifically, the earth of some 3.5 billion years ago was dominated by anerobic microbial 

lifeforms which, while sustaining themselves via photosynthesis, did not produce oxygen as a 

waste product of their metabolic activities (see Schopf 2014).  

This changed about 2.5 billion years ago, when a then-minority species of bacteria began to 

develop new metabolic pathways which allowed them to catalyze inert gases in the atmosphere. 

These were cyanobacteria, and their novel modes of photosynthesizing had a consequential by-

product: the excretion of oxygen into the atmosphere (O’Malley 2014). As the earliest evolved 

oxygen-secreting photoautotrophs, the growth of cyanobacterial populations resulted in an 

epochal event for life on this planet. Called The Great Oxidation Event (GOE), the relatively 

sudden outpouring of oxygen into the atmosphere (in geologic time, at any rate) was catastrophic 

for the life forms which relied on anoxic conditions. While the Great Oxidation Event is 

contested in the scientific community as an extinction event, it did result in a large percentage of 

lifeforms perishing or finding refuge by forming specialized environmental niches where anoxic 

conditions were still the norm (see Schopf 2014; Sánchez-Baracaldo and Cardona 2019).  

The oxidation of the earth’s atmosphere enabled the development of more “complex life” 

(Sánchez-Baracaldo and Cardona 2019) or “macrobes” (see O’Malley and Dupré 2006). 

Oxidation accelerated even further some 800 million years ago in what is labeled the 

Neoproterozoic Oxidation Event (NOE), stabilizing the atmosphere to levels we experience 

today (Alcott et al. 2019; Sánchez-Baracaldo and Cardona 2019). Norms and stability are not so 

clear-cut, however. Atmospheric stability corresponds to cycles and fluctuations in geologic 

time. The oxidation of the atmosphere has been linked to cooling, and subsequently the 

emergence of glaciation events which have come and gone (Catling 2014). Additionally, the 

oxygenated world enabled diverse metabolic pathways to develop, guiding the emergence and 

extinction of countless biotic forms. All these changes and many more have paraded with and 

without pattern under the consistent atmospheric blanket which was established in the NOE 

(Lyons et al. 2014; Sánchez-Baracaldo et al. 2022; Sánchez-Baracaldo and Cardona 2020). 

While the atmosphere is certainly “out-there” relative to each of us, perhaps perceived as a 

macro-entity, its origins and maintenance must be located in microevolutionary histories, 

presents, and the metabolic outputs of microorganisms. The scales necessarily go together; 

“Earth’s redox state,” that is, its average norms across the terrestrial, oceanic, and atmospheric 

domains, “is an emergent property of microbial life on a planetary scale” (Falkowski et al. 2008, 

1034; see also Fenchel et al. 2012).  

To evoke Zen Master Dōgen, if the entire night sky is to be located anywhere, it is with bacteria 

– significantly smaller than a drop of water. From a microontological perspective, the sentiment 

of the macro as generated from the micro seems to be a rather accurate approximation of the 

state of things – especially the atmospheric state upon which macro forms of biotic life are 

contingent and dependent. The conquest of cyanobacteria was not only a consequential global 

event on a fundamentally micro-scale, but also a globe-making event. 

Cyanobacteria are not denizens of the yogurt ecology, but their role in global history certainly 

attests to the general aptitude of bacteria to engineer their environs, a point worth considering 

with yogurt and its bacteria as an analogy for global patterns. Though Lynn Margulis reminds us 

that “one hundred percent of organisms alter their surroundings 100 percent of the time” 

(Margulis and Joseph 1991, 7 in Hird 2009), bacteria are a stratum of life deserving of particular 
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emphasis. Margulis’ sentiment finds fitting physical representation with biofilm – detailed in the 

last chapter as both an essential component of yogurt production, as well as a simultaneous 

product of and environment for resident bacteria.  

Selective Ubiquity: Is Everything Everywhere?  

To reiterate, the modern commercial geography of yogurt has generated expansive, regulated 

biogeographies wherein the distribution of species is ubiquitous across national and regional 

spaces. However, ubiquity can be structured atop different schematics, in turn producing 

universalities which may take different shapes (Parry 2021). This is perhaps best illustrated by 

the third epigraph introduced at the top of this chapter: everything is everywhere, but the 

environment selects. The phrase is conventionally credited to Dutch botanist Lourens Baas-

Becking (1895-1963), though his articulation was an attempt to express ideas formulated by his 

predecessor and mentor, microbiologist Martinus Wilhelm Beijernick (1851-1931). Long taken 

as dogma within the molecular sciences, the hypothesis concerns the ubiquity for microbial 

distribution – the diverse and innumerable taxa capable of far-reaching geographic distribution in 

lieu of distributive barriers affecting more macro forms of life. In other words, because of their 

size and ease of mobility, microorganisms are presumed to have potentially universal 

biogeographies.  

Certainly, microbes as a whole bespeak far more cosmopolitan geographies than macro forms of 

life. A quick example is illustrative. Recent years witnessed widespread claims in artisanal food 

circles about the microbial “terroir” of a given product, whether it be a sourdough bread, wine, or 

yogurt. The popular idea was that a “taste of place” could be chalked up to the presence of 

indigenous species or strains unique to a specific locale (Trubek 2008; Gilbert et al. 2014). 

Recent advances in sequencing technologies have challenged this depiction, however, as many 

species common in “specialty” food environments have been demonstrated to be present in many 

locales around the world (Bowen et al. 2014; Gobbi et al. 2022; Pascual 2021). For example, 

after sequencing a highly-sought after artisanal sour bread in New York City, researchers 

determined its characteristic bacterium – Lactobacillus sanfranciscensis – is widely found on 

nearly every continent (see Sinsheimer 2018, 95; Robertson 2013). Similarly, artisanal cheeses 

sequenced in the US, the UK, and the French Pyrénées were found to host nearly identical 

multispecies communities (Wolfe et al. 2014; Percival and Percival 2017). The implication of 

such findings is that any particularity of taste is not due to “unique” indigenous flora. Instead, in 

tune with the extended metaphor of biofilm introduced in the previous chapter, what is unique 

about a product’s profile is dependent on the technique used by a producer in concert with 

resident species. A renewed definition of terroir informed by these nearly ubiquitous 

biogeographies must then include the human component to mean “the sum total of the decision 

that…any food artisan makes, which cumulatively produce a product tied to a distinct place” 

(Sinsheimer 2018, 90). Humans and their practices, together with microbes, produce their 

environment – a collective gustatory sense of place.  

However, to the extent this is taken as support for the “everything is everywhere” hypothesis, we 

are confronted with an immediate contradiction. Given the environment-making faculties of 

certain microorganisms outlined above, the Baas-Becking axiom produces a confusing image 

wherein the thing produced (the environment) is the selecting force for significant members of its 

production (microorganisms). Increasingly, advances within microbiology have likewise 

challenged the notion which maintained a dominant position for much of the 20th century. 

Maureen O’Malley (2008) has credited much of the endurance of the “everything is everywhere” 
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hypothesis to frequent re-instantiations of the big-like-us bias, which tend to ignore modes of 

distribution and specialization particular to varieties of microorganisms. Relegating observable 

differences to mere environmental selection is, as she and others argue, merely a form of 

determinism. The bias evades attunement to social factors differentiating distribution amongst 

many microbes, including “the frequency and promiscuity of lateral gene transfer” (O’Malley 

2008, 320; see also Doolittle 1999; O’Malley & Boucher, 2005) and niche specialization 

contributing to local variation (Cho & Tiedje, 2000). In short, differences in geographic 

distribution should not be allotted to a merely deterministic environment but rather selective 

responses occurring between microorganismal lifeforms.  

Adherence to the Baas-Becking hypothesis would then render patterns in microbial biography to 

the determination of environmental factors. With regards to the ubiquity of regulated yogurt 

ecologies, the determining factor is then taken to be the human selective force, enacting the 

utilitarian selectivity of probiotic biopolitics – a big bias.   

Fixing Yogurt, Fixing the Sky: Making Machines Out of Microbes  

There is a dissonance between two underlying senses of ubiquity. The general biogeographies of 

microbial life, widely dispersed, foreground a sense of planetary norms and stability. The 

ubiquity of yogurt ecologies derive from an asymmetrical selective grooming based on human 

interests and beliefs. While the former has an underlying formula for stability based on 

biogeochemical cycles, which is to say movement, the latter bases stability on freezing, or rather, 

freeze-dried cultures.  

The human determinism which has infected versions of the everything-is-everywhere hypothesis 

is potentially replicated even in acknowledgements of the role of microorganisms in creating a 

habitable earth. Falkowski et al. (2008), for example, have celebrated microbial lifeforms as the 

core “biological machines” which drive and normalize the planet’s biogeochemical cycles. 

Similarly, von Helmholtz pays tribute calling them the “backstage machinery that actually 

produces the show” (CBC 2008 in Hird 2012). Here I suggest that the big-like-us bias still 

lingers in these testimonies, with implications for our models of stability.  

Poststructuralist accounts of machinic beings do potentially ameliorate such scalar biases. For 

Gilles Deleuze and Félix Guattari, the language of machines is qualified by two entangled 

dimensions: matter and engineering (Welchman 1997). With this language, they craft a heuristic 

window through which we are invited to think of machines as “engineered matter” – although in 

this account “matter [is] engineered by nothing other than matter itself” (Welchman 1997, 211). 

Taken in this sense, machinic thinking finds resonance with the microontological perspectives 

shared here. The extended metaphor of biofilm is a machinic assembly, wherein matter engineers 

its environment, foregrounding the ecological contingencies for further acts of creative 

engineering. Extended even more, the atmosphere itself can be seen as a machinic assemblage, 

as can other productions engineered by human-microbial assembly, such as cheese, bread, wine, 

and yogurt.  

Machinic thinking likewise allows us to side-step binaries between brute matter and culture, as 

creative cultural acts are recognized as an enlivened potential of matter and mattering entities 

(see Bennett 2010). In other words, machinic thinking enables a broadened sense of agency 

(Barad 2003); engineering and machinic production are not exclusively delimited to the human 

domain. This perspective allows us to see agential acts in any number of phenomena by listening 

and looking out for recombinant moments of “mattering” and “re-mattering” in nature (Barad 
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2003; 2010). Microbes invite us to see the stuff of the Earth as teeming with creative force. If by 

labeling microbes as machines we are also recognizing them as (quite literally) prolific 

engineers, then this view is consistent with the microontological account and its corroborators 

across the natural and evolutionary sciences.  

However, I have doubts that the somewhat obscure posthumanist framework developed by 

Deleuze, Guattari, and others is animating most of the talk of microbes as machines. In lieu of 

the novel poststructuralist vocabularies pertaining to the more-than-human, machines are largely 

imagined as entities both serviceable and at the service of another entity, typically the human. 

More concisely, proclamations of microbes as (non-agential) machines might reflect a general 

wariness to consider their capacities as engineers. In turn, this may posit them as ambient cogs in 

the environment – the tinkering of which is taken to be reserved for macrobes like humans.  

Bacteria, as Myra Hird writes “are the biosphere’s most prevalent and prolific actants” (2009, 

18) and demonstrate far more durable adaptive capacities and resilience to environmental factors 

than so-imagined “complex life” (O’Malley 2009; O’Malley and Dupré 2006; O’Malley and 

Parke 2020). To make the point slightly differently, processes of waste-worlding always produce 

patterns of adaptation which “stabilize and spawn new entities” (Hird 2013, 115), the general 

track record in evolutionary history has demonstrated that micro-forms of life have proven much 

better at this than macrobes.  

At stake is a risky hubris in the asymmetrical, privileged acknowledgement of agential 

engineering capacities to the human. James Fleming has used the term “fixing the sky” to speak 

about modernist impulses to geoengineer entities as macro and heterogenous as the climate and 

“weather” (Fleming 2010). This chapter has outlined the notable ways in which a historical sense 

of global stability is located within the micro. Therefore, interventions which seek to order the 

microverse should be thought of as acts of geoengineering. In this sense, the ordering power 

probiotic biopolitics also manifests as a form of geopower (Grosz et al. 2017; Luisetti 2016; 

Yusoff 2018) or geontopower (Povinelli 2016). With yogurt as both a product of and analogy for 

global systems, with it we may raise the question: what are the implications of stabilizing our 

stabilizers?  

Banking on Culture: Hybrid Scales of Stability  

I ask Rachel what she makes of the health claims associated with yogurt.  

“Well, I think that’s made it quite popular,” she says, taking a moment to suppress a half-wince 

before revealing to me, “To tell the truth, I’m not so fond of yogurt myself.” She gestures to the 

bag of freeze-dried cultures on the counter with a quick remark that it reminds her of some 

promise-fortified protein powder. “I don’t know, there must be something good about the 

bacteria.”  

When I ask Sam the same question, he is quick with certainty: “Absolutely, the bacteria break 

down the lactose, it’s easier to digest and absorb the nutrients” though he soon hops from yogurt 

to the product which started his family’s ferment enterprise: kefir. “Kefir is a lot more robust, 

there are more species present, yeasts too. Their digestion essentially makes it a lactose-free 

product, there’s almost none left after the fermentation.”   
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Much like the casein ball used in traditional Bulgarian yogurt production,42 kefir is  produced 

from a substance called kefir grains. The subject of much lore, these cauliflower-like, spongey 

granules have been mythologized as being passed from the Prophet Mohammad to mountain 

dwellers who have sustained the cultures ever since, reinvigorated in each batch of kefir 

production (Farnworth 1999; Margulis 1997). Legend aside, these grains have long mystified 

scientists. Kefir grains have been notoriously impossible to reproduce in laboratory settings. The 

mass is a highly robust biotic community and a prolific, reliable starter culture which cannot be 

reproduced in lieu of time. In the context of citizen science and folk-fermentation, it is widely 

accepted that kefir grains can only be sourced from someone with an existing mass, with some 

claiming that it is the essential component of the substance; kefir is not kefir without the 

inoculation of these grains (Al-Kalifawi 2015; Nielsen et al. 2014; Păucean 2009).  

Sam shares with me the technical sheets used calibrate his small-scale commercial production of 

kefir. The wholesale company he uses has been able to source some kefir grains, listed on the 

sheet unspecified as “microflora di kefir in granuli.” The recipe likewise includes a mixture of 

lyophilized, or freeze-dried species common to yogurt and kefir, listed, more specifically as: 

Lactococcus lactis subsp., Leuconostoc subsp., Lactobacillus subsp., Streptococcus thermophilus 

(see Figures 4.1 and 4.2 below). The kefir technical sheets thus represent a quite literal iteration 

of what Latour (1991) has called a “hybrid culture” (see also Canclini 2005). The kefir granules 

have been unable to be translated, or “purified,” to the scale corresponding to the rationalization 

of isolate, atomized bacterial strains. Therefore, the two scales and their corresponding 

rationalities are stitched together: the grains (living, multispecies community units) and 

lyophilized bacterial strains (dormant, isolate, atomized individual units).  

Sam also shares some correspondence he was given by the wholesale starter culture company, a 

requisite if not a careful disclaimer about the use of kefir grains (Figure 4.1). Use of the grains is 

something of an anomaly in commercial dairy, where norms are based on the use of fully 

sequenced, identified bacterial strains not meant to live more than a generation in the milk 

environment (that is, the bacteria are not intended to mutate or change). Though still revered in 

the commercial contexts, the scale and un-sequenced environment embodied by the grains 

represents potential instability in this paradigm. In a geography where everything-everywhere is 

completely classified and freeze-dried, a living community and its unknown change vectors 

codes uncertainty as unstable – despite the fact that kefir has culturally endured past and present 

precisely through the rational scale of these grains.  

 

  

 
42 See Chapter Two, page 43. 
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 Figure 4.1: Some clarification on impure (hybrid) cultures 

 

 

Figure 4.2 Scalar anomalies: compositions of kefir and yogurt 

In contrast to the kefir grains, use of lyophilized bacterial cultures is a product of the intersection 

of the varying scales of commercial dairy with microbiological research centers or mBRCs. With 

institutions found in many European cities, many of these centers can be traced back to the 

establishment of a European Union Microbial Resources Consortium (EMbaRC), an initiative of 
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the Organization for Economic Cooperation and Development (OECD), also in consultation with 

a transcontinental organization– the Global Biological Resource Center Network (Smith 2009). 

Taken as a whole, two interests guide the activities of these networks: the preservation of 

microbial biodiversity (through classification and storage) and building collections of culture 

banks which can facilitate research and development of bio-industrial applications (De Vero et 

al. 2019; Stackebrandt et al. 2015). Most of the 250 collections held in the European network 

(about 1.2 million strains) have been sourced by corporate members of the mBRC consortium 

(De Vero et al. 2019, 684). Chiefly, the strains in these collections and culture banks support the 

development of industrial culture mixes, such as those used by the Biobruni and Ferme de la 

Raïole.  

 

 
 
“Isolated strains constitute the basis 

for microbial systematics as well as 

for numerous applications in 

biotechnology, pharmacology, 

agronomy and public health. 

Microbial resource centers 

(mBRCs) are institutions capable of 

safeguarding, maintaining and 

distributing authenticated microbial 

strains, their genomic DNA and the 

associated data in a quality-

controlled manner.” 

— Jörg Overman 2015 

    

 

 

 

Figure 4.3: Freeze-dried Geography European Consortium of Microbial Resource Centres (EmbarC).43 

As mBRCs are oriented around isolates, they represent something of an inverted geographic and 

scalar relationship in contrast to that entailed in the microbial geographies embodied by kefir 

grains. That is, in the former isolate microbial strains correspond to macro, aggregate 

communities such as the EMbaRC network, or the EU regulatory frameworks.44  To the contrary, 

kefir grains in themselves represent micro aggregate communities – the continuation of which 

depends on highly localized practices (the re-culturing of the grains across batches).   

Conserving Cultures: Perishable Logistics 

These two geographic relationships in turn represent different models of stability. With regard to 

the microbial geographies associated with culture banks, stability is articulated through the 

register of preservation, or more generally as an ethos of conservation. Banks reflect ex-situ 

models of conservation, wherein biotic phenomena are taken out of their endemic context for the 

 
43 Map adapted from: embarc.eu/partners 
44 See page 7. 
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sake of preservation, research or other functions. The focus on isolate strains represents a 

practical limit to the ex-situ approach to conservation. Culture banks, in effect, are unable to 

store “mixed cultures, microbial consortia, or microbiome samples” (De Vero et al. 2019, 685). 

A central driver of current research agendas is precisely to devise methods of hosting consortia 

in ex-situ (Becker 2019, 4).  

Research around pure culture isolates has surely yielded innumerable benefits, such as increased 

knowledge of pathogenicity and genetic composition of individual species (Smith et al. 2008). 

Yet insofar as conservation is framed by objectives of pure research and then extended to matters 

of biodiversity, there are clear limits given the seemingly inherent relationship between 

microbial consortia and their sited context. It is estimated that less than 0.1% of the total micro-

population on earth is represented in the massive aggregate of collections across countries 

(Sharma et al. 2018). Moreover, contamination is a common occurrence in ex-situ banks, often 

resulting in the discard of specimens (Mirjalili et al. 2005).  

The logistics of ex-situ storage dictate the common practice of lyophilizing or freeze-drying 

bacterial strains. This practice essentially induces a state of dormancy for the bacteria. Dormant 

states are likewise common in in-situ micro-ecologies – that is, in nature. Many microorganisms 

enter periods of dormancy in response to environmental stress factors, which may induce periods 

of slowed metabolic activity during which the dormant organism dwells in a host-associated 

ecosystem (Lennon and Jones 2011; Locey et al. 2017). In these instances, dormant 

microorganisms form their own kind of “banks,” or “reservoirs of diversity” which can be 

reanimated once ideal environmental conditions (such as nutrient supply or microclimate) are 

met again (Locey et al. 2017). Accordingly, an important difference between ex-situ and in-situ 

conservation strategies has to do with environmental context. For the latter, a dormant organism 

is still exposed to environmental factors, a context which can still foster response mechanisms. 

Indeed, dormancy itself is a responsive tactic to environmental conditions (Stolpovski et al. 

2011). Overall, resiliency may also be a factor from ongoing embeddedness in multispecies 

consortia (Dubé and Griot 2015). For microorganisms conserved in ex-situ banks, they are 

suspended inert and removed from microbial community structures as well as change vectors in 

the environment. Though Shade et al. (2012, 10) remind us that there may not be a “one-size-

fits-all” model for the relationship between diversity, stability, and (community) resilience, they 

and others speak to the generally observable rule that in-situ conservation displays higher 

resistance patterns than isolates maintained ex-situ (Jensen et al. 2012).  

Nonetheless, for producers the ex-situ conservation ethos with which their practices are 

intimately interwoven manifests as operational logistics – what Heather Paxson has called 

“perishable logistics” (2021). For Rachel and Vincent, the geographic reach of Ferme de la 

Raïole’s products is ultimately a factor of the time the two can spend transporting their products. 

Rachel tells me that she knows there could be lucrative opportunities in some of the urban 

centers further away, and if she and Vincent could somehow manage the time their yogurts could 

fare the journey – given stable environmental conditions along the way. I ask Sam what will be 

entailed in the secure transport of Biobruni products to the UAE. He is confident in the efficient 

simplicity of the yogurt shipments, telling me that he has invested in specialized storage units 

which will allow the fermentation to finish while the products travel via plane to Arabia. Once 

there, they will be distributed to climate-controlled rooms of boutique markets.  

In short, the geographies of yogurt’s commodity production and distribution generate a paradigm 

of stability based on stabilizing both the resident bacteria and their environments. Instability is 



 73 

then figured as anything incommensurate with or outside of these infrastructures. This 

conception of space and stability is directly descendent of probiotic biopolitics and its 

inheritance of Pasteurian practices. Pasteurization “clears” the field of the cultural medium such 

that all microbial life is eradicated, after which desirable isolates are re-cast, its modes of 

“modularly simplifying” the environment (Tsing et al. 2019). In this simplified matrix, variation 

is depicted as a “feral proliferation,” a destabilizing force only in the context of radical 

simplification (see also Motarjemi 2013).  

Conclusion: To Freeze Living  

Paralleled in growth by the success of the health claims attached to yogurt in the post-probiotic 

biopolitical landscape are accounts of skepticism. Rachel’s hesitancy in ascribing health 

associations with yogurt is mirrored by floods of studies questioning or denying correlations of 

the product’s consumption to observably positive effects (e.g. Plataforma SINC 2015; German 

2014; Negowetti et al. 2022). Concerns have been raised about industrial biases underpinning 

scientific research agendas (e.g. Donovan et al. 2012; Lamberti and Lettieri 2011; Jones and Jew 

2007). Regulatory differences between North America and the EU reflect a lack of consensus: 

while in North America health claims associated with probiotic labelling schemes are evermore 

commonplace, in the EU it is strictly prohibited to market associations of health with “probiotic” 

goods, although the association is still strong within public perception (Foligné et al. 2013, 286; 

Annunziata and Vecchio 2011).  

How might the probiotic concept itself be subject to processes of re-/de-stabilization upon 

considering different geographic imaginaries? This chapter has outlined the general role of 

micro-strata of life in the history of planetary stability. A microontologically-informed picture 

suggests that divergent paradigms of stability exist, contrary to presumptions implied in the 

probiotic biopolitical context. Positioning the probiotic concept between these paradigms means 

to render a version as biotic, that is, part and parcel of living systems, and, another (as has been 

executed in the probiotic biopolitical milieu) as static. Stability-as-stasis is represented 

biophysically as systems in equilibrium. Equilibrium, write Fenchel et al. (2012, 222) requires 

systems that are isolated or in contact with a single reservoir at a fixed temperature, neither of 

which is characteristic of ‘real’ systems on Earth” (see also Prigogine and Stengers 1984, 129). 

With yogurt as an analogy for global systems, the implication is this: an account of the probiotic 

rendered with an objective of equilibrium is rather anti-biotic after all.  

Antibiosis is negation of the environment, a bias extended in the transcendental picture of health 

promoted by Metchnikoff and others. We might think of freeze-dried cultures as emblems of this 

transcendental mission, then, as Todd May writes “transcendence freezes living, makes it 

coagulate and lose its flow” (2005, 27).  However, the next chapter suggests that a biotically-

informed account of the probiotic – one critical of transcendental motives –  should not be so 

quick to dismiss coagulation.  
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Chapter Five: Coagulation Through Time, and a Case for the Probiotic  

There is a saying in Turkish, kimse yoğurdum ekşi demez– “nobody says my yogurt is sour.” It’s 

an amusing sneer at a mercantilist persona, a word of caution towards the dishonesty often 

accompanying people out to sell something. The potency of the jab rests upon a comedic double 

meaning. Given that sourness is such an intrinsic characteristic of yogurt, the idea that a 

salesperson would boast of its absence admits their lack of familiarity with the substance and 

reveals a level of remove from their relation to the good and its production.   

This chapter follows perhaps the most obvious though easily forgotten source of friction with 

yogurt as a global object: its name. To follow this friction, I therefore employ tools and methods 

from comparative historical linguistics and historical anthropology to surface traces of 

materialist philosophies which have been cultured alongside the substance prior to its worldwide 

commercialization. Avoiding essentialist claims, I do attempt to provide historical anecdotes to 

consider how this product, widely revered across cultures, has been a surface of knowledge 

production. Bringing forth some anecdotes of the situated knowledges associated with yogurt – 

in the form of materialist and medicinal philosophies – allows us to compare the different shapes 

of the probiotic hitherto explored. Accordingly, I draw on one of the oldest surviving documents 

mentioning yogurt: the Dīwān Lughāt al-Turk or Compendium of the Turkic Dialects (DLT) 

compiled between 1072 and 1074 by Mahmud al-Kashgari.45 While the explorations of the 

previous chapters opened up consideration of ontological categories pertaining to waste, scale, 

space and stability, the historical-linguistic analysis undertaken here introduces the theme of 

temporality. Situating the linguistic profile of yogurt relative to some of its coeval vitalist 

philosophies enables a consideration of temporal models associated with health. Therefore, a 

discussion on the epistemological dimensions associated with yogurt and its history as a global 

object is elaborated. In turn, this chapter provokes a different temporal model which may emerge 

from global paradigms alternative to commodity globalization. This chapter explicitly re-

surfaces the critical zone observatory concept, and builds an argument for historiographical 

applications of aesthetics towards the project of “giving depth to surface.”  

Recursive Mystification and Mystical Commoditization  

Previous chapters have outlined how a particular origin story – Man’s corrupting remove from 

nature in her march towards Progress – underpinned the identification and extraction of yogurt as 

a commodity item. A transcendental cultural mythos incited the drive to reform the product as a 

biotechnical therapy against ecological constraints – a project which sought to simultaneously 

juxtapose and incorporate yogurt’s association with the pre-modern and its connotations with 

purity. This historicity underwriting this cultural complex temporalizes the possibility of 

knowledge as contingent on a presumptuous model of civilizational development. This temporal 

paradigm, distinctively “modern,” “affects reason itself and thus leads to the historicization of 

reason, transforming the epistemic order” (Hühn 2020, 174). Ensnared in imperialist drives, this 

cultural complex produces a “geopolitics of knowledge” wherein reason is spatially located in 

certain areas whilst others represent arational culture (Mignolo 2008); rational knowledge has 

 
45 The extracts from the Dīwān Lughāt al-Turk used in this section are based on the 1982 translation by Robert Dankoff and 

James Kelly.  
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developed in some areas along with civilization, while others are taken to be “stuck” in time, 

which is to say stuck in “pure culture” (Fabian 1983).  

This historicity reflects what Kenneth Pomeranz has called the “origin story of modernity” 

(2013) and what I have called the Origin Story of Progress. Similarly, Ulrich Beck, Anthony 

Giddens, and  Scott Lash (Beck et al. 1994) have discussed how a coherent narrative of 

“modernity” is produced a posteriori with processes they identify as “reflexive modernization.” 

Knowledge claims about temporality itself animate these mechanisms, through what Barbara 

Adam identifies as the “five Cs”: the creation of time to human design, the commodification of 

time, the compression of time, the control of time, and the colonization of time (2003, 59). 

Implied in the relations between these “Cs” is the global paradigm corresponding to commodity 

geographies considered in this thesis. Any given temporal model, then, corresponding to time as 

an ontological category, produces epistemic constraints and horizons.   

I argue that historical cultural materials like yogurt, when roped into processes of reflexive 

modernization, are subject to a parallel mechanism of “recursive mystification.” The concept is 

inspired from Robert Nichols’ development of “recursive dispossession” describing 

contemporary politics of recognition relative to Indigenous land relations in the Americas 

(2020). Therein, the process defines the mechanism by which dispossession is ameliorated by 

recognizing or sometimes re-instating property. However, with “property” being merely one 

form of land relation, politics of recognition enacted upon this premise reinforces colonial biases. 

In other words, many nations are depicted as being “dispossessed” of a category of land relations 

which is not relevant to indigenous systems or political philosophies (see also Turner 1997; 

2006). The importance of property is superimposed and deficiency artificially created from a 

colonial worldview. This contributes to what many anticolonial scholars identify as a “deficiency 

discourse” – wherein societies cast as temporal Others are engaged with on a basis of what they 

are presupposed to lack, without attending to relevant, localized knowledge systems (precisely 

because the possibility of local rationalities is omitted a priori) (Fogarty et al. 2018). The same 

mechanism affects historical biases in popular and specialist depictions of yogurt relating to 

health.46 While historical documents and cultural anecdotes testify to the extent that yogurt has 

been associated with health over generations, the possibility that rationales for how this might be 

the case is relegated strictly to the modern present.  

Enduring associations with vitality have therefore been recursively mystified as yogurt and its 

health claims were molecularized in the early 20th century (see Braun 2007). In other words, the 

historically recorded correlation (positive benefits with consumption) have been recursively 

subjected to a scale of rationality which has been irrelevant to the cultures where it has long 

histories of reproduction. The narrative under this reflexive historicity therefore takes shape: 

because sites of traditional (re)production did not have the instruments of molecular biology, 

they could not have explanations for the observed effects of consumption.  

This recursive mystification of past or traditional knowledge systems associated with yogurt has 

itself been enacted through “modern” acts of mystification. Mystification broadly refers to 

processes whereby knowledge claims are enacted and legitimated through obfuscating modes of 

representation; it is “the manipulation of epistemological and perceptual constraints” to enact 

divides across “all aspects of social, economic, and even material reality” (Benjamin 2020). 

Mystical knowledge is by definition undemocratic, in that the modes of perception and 

 
46 See Chapter Two, pages 40-41.  
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representation are not widely accessible or evenly distributed amongst a population. Yogurt, both 

as a historical and contemporary cultural product, is a provocative case. It is a widely accessible 

product and is promoted through any number of folk-medicine channels: traditional anecdotes, 

fashionable dietary trends, or everyday consumption norms. Yet the explanation of its associated 

qualities is relegated to technical devices decidedly inaccessible. Legitimized rationales 

concerning health associations travel through the “black boxes,” or “devices, practices, or 

organizations that are opaque to outsiders, because their contents are regarded as ‘technical’” 

(MacKenzie 2005). In other words, when Metchnikoff molecularized the long-standing health 

associations with yogurt, he did not clarify the concept so much as provide a new representation 

through an instrument of exclusive access. So long as whatever is taken to be meant by “health” 

is located exclusively with the molecular, there is a monopoly on perception by those with access 

to instrumentation enabling observation of molecular life.  

Such practices of mystification are compatible with the scalar practices implied in commodity 

production. That is, as commodities are “divorced from the context of their production” (Nations 

and Rebhun 1988), so too, scaled up and dis-located, are they divorced from any cultural or 

historical context. Notably, the material commodification of yogurt has emphasized reproduction 

on a bacterial scale, yet what has also been commodified is the very claim of health. The 

epistemological positions outlined in Part I suggested that paradigms of health changed from 

allocentric or ecological configurations to modalities privileging objective, isolatable location – a 

shift dependent on the negation of context. This corresponds to the discussion which unfolded in 

the previous chapter, wherein commodity geographies are rooted in tendencies to create 

universalist spaces. Commodities themselves are, it follows, created as universal equivalents 

(Bennett 2001; Graeber 2013; Washick et al. 2015; see also Pratt 2007). Accordingly, 

multifarious values associated with objects (time, technique, craft, metabolic activity, health-

benefits, etc.) are reduced to universally reproducible metrics. For yogurt, this has meant that its 

claims to health have been universalized by way of its conflation with bacterial bodies; bacterial 

metrics, in turn, become the standardized, universal currency of consumable health.  

The methodological value of Object-Oriented Ontology (OOO) and the new materialism broadly, 

(which have inspired my development of the global object concept), are their anti-reductionist 

and anti-essentialist metaphysics. For OOO specifically, different domains of knowledge 

necessarily study objects and their effects at different scales, yet the actual nature of material is 

taken to withdraw from our access; it precisely because multiple scales gather in objects that we 

can only ever approximate substances (Harman 2011a; 2011b; 2017; 2018). Molecular 

knowledge claims about yogurt and its health associations have undeniably generated valuable 

insights. However, to locate qualities associated with a whole by way of its smallest components 

is, as discussed, a fallacy of reductionism (Dupré 2017). Moreover, as microontological 

perspectives have suggested (perspectives of course enabled by the technical advances of the 

molecular sciences), qualities of resilience and responsivity are located with a microbial 

community as a base unit. As Metchnikoff sought a definition of health as tied to longevity, the 

compatible qualities of resilience and responsivity, microbially speaking, must be considered on 

a basis of the aggregate community. Yogurt, the aggregate microbial ecology with a rich history 

of human engagement as an object therefore represents a worthwhile scale in and of itself at 

which to consider situated rationalities concerning its health associations.  

Ultimately, my contentions raised here concern historical method. By reproducing epistemic 

biases which relegate the possibility of rationalization to “modern” frameworks, we dismiss 
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exciting questions about the philosophical, medicinal, and materialist paradigms which 

accompanied the cultural reproduction of this product. Among these are how more-than-

perceptible ecologies associated with yogurt have been engaged with, whether or not in the 

register of molecular biology. While past or traditional knowledge is often dismissed through 

appraisals of mysticism, the biotechnical reformulation of yogurt likewise entailed its own 

practices of mystification (see also Dupré 2004). This point is not introduced to reinstate binaries 

between “modernist” and “traditional” knowledges, however (cf. Kim et al. 2017; Mueke 2021). 

Instead, it is to assume a position wherein all modes of knowledge production are situated. In so 

doing, we can attempt to historically approach fragments of nonmodern epistemologies (Hird 

2009). Within this chapter, this entails probing long-held knowledges about yogurt and its 

attributes at the scale which it is conventionally known.  

Critical Zone Observatory: Speaking About Aesthetic Depth Over Time  

The Critical Zone Observatory (CZO) concept has remained largely implicit in this thesis until 

present, in that it has been deployed as a structural device. Recalling that critical zone 

observatories are “place based laboratories,” building interdisciplinary, synergistic approaches 

to global patterns as they gather in localized settings  (Anderson et al. 2008; Brantley et al. 2017; 

Guo and Lin 2016), they are also an appropriate framework for the project of global 

ethnographies, as the multiplicity of perspectives implied in CZOs can generate insightful 

friction – a guiding principle of this thesis thus far (Tsing 2004). In short, the slogan of critical 

zone observatories is to “give depth to surface” by compiling diverse methods of representation 

for what is beyond the surface. Thus far, this study has emphasized the molecular scale – both in 

its diagnosis of the episteme of probiotic biopolitics and by sketching patterns informed by 

microontological perspectives.  

However, as mentioned at the outset of this chapter, despite the epistemic and material 

transformations witnessed over the last century, the name yogurt has remained intact throughout 

its commercial expansion. Yogurt is the name to which enduring materialist philosophies and 

paradigms of health have been ascribed. The “past” as it gathers with yogurt at present is, as 

outlined, in part a factor of the historicity or origin story influencing the epistemological 

positions on its health attributes. Its enduring presence in antiquity is a significant ingredient in 

its modernization as a biotechnical functional food. However, this temporal blending is in 

another sense compatible with the temporal model of diffraction proposed by Karen Barad 

stemming from their familiarity with the microcosmos. In their commentary on the natures of 

“Quantum Entanglements,” they write:  

...it is not merely that future and past are not ‘there’ and never sit still, but that the present 

is not simply here-now. Multiply heterogenous iterations all: past, present, and future, not 

in a relation of linear unfolding, but threaded through one another nonlinear enfolding of 

spacetimemattering, a topology that defies any suggestion of a smooth continuous 

manifold.47  

Yet of course, what is decadently provocative about yogurt is its smooth surface. With this, we 

can pointedly ask: what are the scales and modes of epistemic representation attached to yogurt 

over time? How has depth been historically given to its provocatively white, homogenous 

surface?  

 
47 Barad 2010, 245.  
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To include historical perspectives in the project of yogurt as a Critical Zone Observatory, the 

remainder of this chapter will apply methods from historical linguistics, though this application 

is rooted in an aesthetic approach. Underlying in this method is a confluence with the critical 

zone framework and Object-Oriented Ontology. The latter’s metaphysical position that objects 

can only ever be approached partially and obliquely aligns with the CZO emphasis on 

representing the more-then-perceptible through collecting representations at multiple scales. 

Importantly, the objective of these composites is not to attempt exhaust the nature of the object 

(or surface) at hand. Instead, bringing these two frameworks together has epistemological-ethical 

implications, alluded to above, in that one scalar representation of multiscalar entities (in OOO, 

this is all objects or actants) cannot make totalizing knowledge claims over others. Aesthetics has 

a critical role in this framework, which I extend to my use of the CZO concept. For OOO’s 

founder and leading proponent, Graham Harman, aesthetics represents “first philosophy,” in that 

aesthetic engagement is phenomenologically prior in experience and it is around aesthetic 

judgements that other ontological categories – such as ethics and other valuative dimensions – 

orbit (Harman 2007). In other words, towards the objective of a multiperspectival project of 

“giving depth to surface,” we must have a superficial point of departure; aesthetic engagement 

with the surface is a common starting point.   

Moreover, as David Harvey has noted with respect to commodity geographies, “the field of 

aesthetics is that which is devoted to the spatialization of time” (1990, 13). To counter epistemic 

biases and  the modal monopolies by which temporality has been spatialized, an aesthetic 

approach is therefore appropriate. Certainly, my use of aesthetics here is expansive and 

intentionally broad. This framework is akin to Yuriko Saito’s “everyday aesthetics,” wherein 

aesthetic engagement is applied beyond normative and modern limitations to “fine” arts, nature 

or popular arts (2017, 2). Instead, everyday aesthetics denotes “the effect of physical properties 

of objects on the senses and the qualitative evaluation of those properties” which, as Elisabetta 

Di Stefano (2021) writes, has both historical precedent and historiographical application.  

To obliquely approach and include historical perspectives pertaining to yogurt and its enduring 

qualities in our Critical Zone Observatory is to consider aesthetic values associated with the 

product. In what follows, I consider these values – sourced from situated medicinal philosophies 

– vis-à-vis historical linguistic documentation. Ultimately, attendance to aesthetics provides us 

with a meeting point, albeit an inexhaustive one, with historical attitudes entangled in this 

enduring cultural product. To give depth to surface, we must first meet at the surface.  

Surfacing Globalities in the Dīwān Lughāt al-Turk 
A significant component of modernity’s self-narrative is that scales and concerns pertaining to 

translocal, “global” scales are assumed to be unique to its contemporary era (Pomeranz 2013). 

As mentioned in the introduction and elsewhere, modern global paradigms corresponding to 

contemporary globalization and commodity geographies are merely one possible kind of 

globality. Written between 1072-1074, the Dīwān Lughāt al-Turk is one intriguing document 

testifying to a premodern global geography. Compiled by scholar Mahmud al-Kashgari, the text 

is widely regarded as one of the first instances of a comprehensive comparative linguistic 

encyclopedia (Tojiboyev 2019), as well as one of the oldest surviving texts mentioning yogurt 

explicitly (Maskevich 2015).  

As his name suggests, our author hailed from Kashgar in present day Xinjiang province (Western 

China). The globality corresponding to al-Kashari’s time took the form of what some historians 

refer to as “overlapping cosmopolises,” wherein “global” cultural norms, structures of power, 
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and geographic political imaginaries were expressed through punctuated localities (Reid, 2015; 

Ricci 2010, 26; see Eaton 2018). The “macro”-cosmos, in a sense, took on tangible micro forms 

reflected in the local (Pickett 2020). Not all cosmopolises had the same prevailing 

characteristics, which meant multiple could be held together simultaneously. For example, 

certain cosmopolities would correspond to widespread linguistic norms; this was the case of the 

“Turkic world” inhabited and documented by al-Kashgari, whereas, like today, the far reaching 

Turkic language family produced relative consistencies over wide geographic space. 

Cosmopolises could also be defined by multifaceted cultural characteristics – such as the Arabic 

or Persianate cosmopolises, which historians use to relay the localization of trans-local spiritual-

political structures as well as literary cultures (Ricci 2010; Pickett 2020). A multi-dimensional 

cosmopolitan world was precisely the context in which al-Kashgari wrote the Dīwān Lughāt al-

Turk (DLT), as it was his mission to present norms and patterns of the Turkic language 

cosmopolis to the power centers associated with the Abbasid Caliphate of the Arabic cosmopolis 

(Tojiboyev 2019). 

As such, al-Kashgari’s project recorded not only linguistic data but far-ranging cultural 

anecdotes of the Turkic-speaking cosmopolis. As a Compendium of the Turkic Dialects, he 

compiled examples from diverse languages across Central Asia even into Siberia. Perhaps not 

surprising, as al-Kashgari’s cultural catalog sought to represent the vast and varying Turkic 

culture, examples of yogurt and relative cultur(ed/al) products abound. At its core, the DLT is a 

unique volume which allows us to view aesthetic precepts, cultural tropes, folklore, and proverbs 

together with linguistic data. In other words, as yogurt and related products are mentioned in the 

DLT we have some tools to historically approach levels of depth given to the surface.  

Arts of Ak– Substantivizing White Foods in a Trans-Eurasian Globality 

But what of the surface? Before considering the linguistic cases associated with yogurt in the 

DLT, it is useful to situate the product in relevant medicinal philosophies and paradigms of 

health. For considerable portions of the Turkic speaking world (particularly in Central Asia and 

Siberia), long held perspectives on well-being and health have emanated from a significant 

aesthetic ontological pole pronounced in vitalist philosophies – ak, or material whiteness 

(Logvynenko 2018; Bunn 2013).48 Though certainly present-day paradigms of ak have diverged 

since their representation in the DLT, the compendium documents some basic, enduring aesthetic 

values associated with whiteness in material phenomena as they interface with paradigms of 

health.  

Ak corresponds broadly to a cosmological ordering, wherein white materials are generally 

associated with the sacred, nobility, and balance. In predominantly Muslim regions, the aesthetic 

connotations with white materials corresponds and mixes strongly with the Islamic precept of 

cleanliness (tazalyk in Kyrgyz), though ak proliferates much more widely to non-Muslim regions 

of the Turkic-speaking world, often expressed through localized worldviews (see Bunn 2013). 

The aesthetic register of whiteness is thoroughly sedimented in cognitive and cultural 

landscapes, from the names of great leaders and epic heroes (e.g., Ak Kubek, Ak Han, Ak Ata) 

to toponyms and natural elements (e.g., Akdeniz, Akyul, Aksel, Aksu), to common names (e.g., 

Akgül, Akyildiz) (Logvynenko 2018). In Kyrgyz, a common farewell is to say “ak yol,” or “may 

your way be white” (Bunn 2013, 133). Notably, many Turkic healers and medicinal practitioners 

are strongly associated to the ak aesthetic register (also denoted as aq). In Kazakh, Kyrgyz, and 

 
48 It should be noted at the outset that ak, or whiteness as transcribed here does not refer to any racialized coding.   
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Uyghur, healers and shamans are referred to as baqsi, bakshi, or bakshi, respectively (Penkala-

Gawecka 2014).49 In Northern Turkic and Altaic regions, mythic origin stories tell that the 

development of human culture has been enabled and guided by Ak Samanlar, or the White 

Shamans (Logvynenko 2018).  

Throughout the Turkic languages, there is a widespread tendency for whiteness as an adjective to 

undergo substantivization – to become a noun. In other words, whiteness not only describes 

objects but objects embody its attributes – it is an aesthetic modality that is also a thing in the 

world. The most pronounced instance of this is with dairy foods (Gabysheva 2016). To extract 

just a couple of examples, whether ак тамак in Kyrgyz or ак чем in Khakass the designation 

“white food” is synonymous with whole cadres of dairy products, such as yogurt, koumiss, or 

versions of kefir (Gabysheva 2016; Bunn 2013). As Gabysheva (2016) demonstrates with their 

study of Yakut folklore, the semantic “color code” evidenced in white foods diffuses to other 

cultural domains– such as folklore, spiritual practice, and healing – such that they can only 

artificially be made distinct. Similarly, Stephanie Bunn (2013) points to the prescriptions of 

“white foods” made by healers to imply substantivization of a different sort. Through 

consumption– the absorption of a substance– the properties of “whiteness” can be subsumed by 

the individual (2013, 133).  

Certainly, the ak register is cultured within and around what might be described as mystical 

beliefs and practices. However, I wish to impart that measures of mysticism are not de facto 

related to assumed temporal positions. As the discussion above outlined, practices of 

mystification – pertaining to the relationship between perception, context, and representation – 

underpin both commodity geographies and norms of scientific representation (cf. Dupré 2012; 

Bennett 2001). Moreover, Part I demonstrated how the history of yogurt as a global commodity 

was rooted in Élie Metchnikoff’s own mystical beliefs about longevity and immortality. The 

point is that aesthetics, as a “first philosophy,” is a primary register which can foreground 

mystical engagement with materials and/or technical practice. The brief history of science 

outlined in this thesis is corroborated from anthropological perspectives. Therein, it has proven 

difficult to distill the mystical from the technical, as Alfred Gell has beautifully described: 

“magical technology is the reverse of productive technology, and that this magical technology 

consists of representing the technical domain in enchanted form” (1992, 59). Cultural claims to 

singularly holding one form of technology in lieu of the other are, as outlined, caught up in 

power imbalances of epistemic legitimation. With respect to historical methodologies, turning to 

aesthetic categories opens a terrain of relevant sense-making devices upon practices of technical 

reproduction and situated knowledges have been cultivated.  

Turning now to the Dīwān Lughāt al-Turk, this investigation considers linguistic patterns and 

anomalies attached to yogurt and other materials featured in the ak register. By bringing these 

linguistic fragments together with the context of this aesthetic precept, we can obliquely 

approach elements of the materialist philosophy accompanying yogurt throughout some of its 

history, as well as precepts contributing to its association for health.  

 
49 The term shaman is of Tungusic origin, the Tungus of Siberia forming a branch of the Turkic language family. Expeditions led 

by Russian researchers in Siberia during the 17th and 18th century popularized the term in Western Europe, where it propagated 

through popular literature to be widely described (and dismissed) as “devil worship” (Winkleman 2013, 48). The ultimate 

consequence was that the term was imported and superimposed on non-European areas of ethnographic study, generalizing 

diverse practices, beliefs, and epistemologies across the Americas, Africa, and Asia (Herrera 2018).  
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The Process of Substance – Compounding Wealth, Health, and Time   

Under the banner of ак чем, or white foods, not all dairy is equal. Koumiss – the yeast-enhanced 

cousin of yogurt introduced in Part I – was much more likely to be associated with ак чем in the 

Central Asian context than its raw milk counterparts, as has been the case for yogurt in Anatolia 

(Derks 1998; McGuire 2017; Zhukovskaya, 2008).50 In other words, there is an implicit 

gravitational relationship between fermented dairy products and the sacred nutritional attributes 

indicated by ak – which can therefore be extended to ethnomedicinal concepts of health and 

well-being.  

The foremost difference between raw and fermented dairy is, of course, the temporal dimension. 

Fermentation takes time, and can have varying degrees of active or passive processing. At this 

juncture we can consider the nature of the kind of substance which is yielded by fermentation 

and inquire on the relationship to both material whiteness and health. In many languages, it is 

common to translate fermented dairy products like koumiss or yogurt as soured milk. While 

soured items might connote similar concepts like spoilage or rot, sourness can be distinguished 

in important ways.  

As with yogurt, the Dīwān Lughāt al-Turk is one of the first known written sources documenting 

koumiss and lends intriguing clues to different modes of substantial transformation like rot or 

decay. Conceptual linkages with koumiss and yogurt are evident in the DLT, and al-Kashgari 

conflates the two on several occasions. In the DLT, koumiss is transcribed as qımız. Al-Kashgari 

describes the drink made and drunk by the Turks as “mare’s milk poured in skins, then fermented 

then drunk” (DLT, 184).51 However, as Marcel Erdal also points out, al-Kashgari also denoted 

qımız as an adjective when he recorded qımız almıla, or sour apples (DLT 184; Erdal 2009, 3). 

What is interestingly evident in this usage is the same type of substantivization affecting the 

category of “white foods” to which koumiss belongs; the distinction between noun and adjective 

with respect to koumiss is blurred. In other words, koumiss is not only sour, it is itself sourness.  

From sourness, we potentially find a hinge to whiteness with the example of  ačiγ (or aksig) 

given by al-Kashgari, which is denoted by the scholar as “anything sour (such as a sour 

pomegranate)” (DLT 135). We might compare this to another occurrence of sour in the Dīwān 

Lughāt al-Turk – ačitγān (DLT 170). al-Kashgari employs this term as an example to 

demonstrate a particle of a frequently recurring action (accomplished by the final suffix–γān), 

and gives the example of the following proverb: ol küp ol süčigni ačitγān (it is a jar which 

always sours something sweet that is poured into it) (DLT 170). This souring potency possessed 

by the proverbial jar is distinct from the adjectival sour expressed by the sense in which qımız or 

koumiss was used above. Notably, these forms of sour/ness/ing are distinct from other material 

transformations such as irig nän–anything which has rotted (DLT 110) – or bül – anything which 

has spoiled with time (DLT 265). These latter terms are more transitive; they explicitly refer to a 

state change that provokes a sense of degradation. Sourness, by contrast, is intransitive. It does 

not have direction between states, but is the qualitative state substantivized.  

 
50 Drawing on ethnographic data, Thomas Allsen states important differences between raw milk and koumiss: “If, however, the 

term is associated with horses it means kumiss, for nomads never "waste" horse milk or any other product. In general, nomads 

consume very little fresh milk except for tea and for children and ferment everything. It is revealing as well that in western texts 

the stock phrase describing the nomads' diet is typically ‘meat and kumiss’” (in Swartz 2019).   
51 Page numbers correspond to Dankoff and Kelly’s 1983 version.  
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With regard to sour things (ačiγ) al-Kashgari provides a particularly acute example of a 

consistent rule he observed in all the Turkic dialects. If such adjectives demonstrate a particular 

change in their suffix, it will indicate that the associated object (he noted that this rule was 

particularly pertinent to fluids) has undergone a change from its original material state to the 

respective quality. That is, there is a state change with a discernible direction. His example is the 

souring of grapes, wherein ačiγsädi changes to: üzüm ačiγsīdi (DLT 235). Literally translated, 

the phrase reads: the grapes became sour and the sourness overcame (lit. broke the essence of) 

the sweetness. As al-Kashgari elaborates, this suffix rule originates from the phrase sīdi nänni 

which means “to break the thing.” Breakage in this kind of material transformation implies a 

rupture of essence from an original state. Once again, it is transitive and has direction.  

By contrast, the form of sourness expressed by fermented dairy does not imply this kind of state 

change. Instead, we can reason that fermentation does not “break” the essence of milk, but rather 

that the sourness of koumiss is an essential state in itself. Fermented white foods (aк тамак) are 

not degraded, soured products deviant from the “original” state of milk, but occupy a valorized, 

exceptional material state as sour white foods. Related in the Turkic language family, the Turkish 

terms related to yogurt follow these similar language anomalies. The verb for fermentation 

applied to yogurt in Turkish is mayalamak. As with Koumiss in the Turkic languages catalogued 

in DLT, mayalamak is distinguished from other forms of souring and is reserved for yogurt and 

sourdough bread production. However, maya is thought to have been derived from Persian, 

where it denotes the “essence” of an entity. Therefore, applied to yogurt, fermentation is the 

essentializing of the entity. Once again, fermentation does not “break” an original essence. 

Transformation, without a discernible end point or direction, is the essential quality of the 

material.  

That fermented white foods are something of an anomaly with regards to material transformation 

– linguistically and otherwise – is corroborated by the etymology carried out by Marcel Erdal 

(2009). The word for fermentation is qor, and somewhat tautologically the Dīwān Lughāt al-

Turk uses the following phrase to speak of “the koumiss fermented”: qımız qorlandı (DLT 531; 

Erdal 2009, 3). This phrase does not follow al-Kashgari’s rule; if it did, the long a (alif) in 

qorlandi would be changed to an ī (ya) as in the examples above, wherein the essence of an 

original state was “broken.” However, an even more compelling and second reason for this 

comes from what Erdal traces as the lineage of the word qor. Drawing on ancient middle Iranian 

texts which refer to the fermented mare’s milk beverages of the Scythians and the Khotans of 

Central Asia, Erdal extracts the Pahlavian term hurā as designating a product analogous to 

koumiss. Following patterns of transmission between Iranian and Turkic languages, he 

convincingly suggests that hurā was adopted in the Turkic lexicon as qor (Erdal 2009, 4). In 

other words, there are two words for a “fermented” thing used together; the phrase qımız 

qorlandı could likewise be translated as “the ferment fermented” or the “sourness soured.” We 

must then ask what distinguishes the two words, and why they may have been used together.  

In the original middle Iranian, the progenitors to qor denoted the fermented beverage analogous 

to koumiss, while in many instances today as well as in al-Kashgari’s account it refers to the 

process of fermentation. There are exceptions which help make sense of the puzzle. In modern 

Turkmen, qor is a noun referring to the starter culture used for new batches of koumiss. This 
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sense of the term also appears in places in the Dīwān Lughāt al-Turk (Erdal 2009, 3).52 Adjacent 

vocabulary such as qorluq – the skin in which milk for koumiss is kept – also highlights the 

association with fermentation (DLT 353). In modern Kazakh, qor is used precisely to 

differentiate fermented koumiss from fresh milk (Erdal 2009, 3).   

The reason for the two terms, Erdal suggests, is that koumiss itself is also of Persian origin53 and 

was adopted later. This would account for why in many contexts qor has come to designate the 

starter culture and koumiss the fermented beverage. Yet this history demonstrates something of a 

plasticity between fermentation and the materials with which it is associated. Considering 

Erdal’s proposed etymology, qor has come to exist either as a verb or a nominalized noun. What 

I argue is that fermented dairy foods are substantivized in a way similar to that of white foods. In 

fact, I suggest that this could partially account for why fermented dairy products are more 

culturally and medicinally potent as white foods than their raw milk counterparts. The dimension 

of substantivization is an important element of how depth is allotted to the white surface.  

Recalling that substantivization implies the transformation of an adjective to a noun, it has to do 

with qualitative aspects of processes becoming objects. The influential Turcologist Vasily 

Radlov noted that Kazakh proverbs would associate qor – a koumiss starter culture – with 

richness and wealth (Erdal 2009, 4). This correlates with valuations of starter cultures explored 

in previous chapters and is an association readily observable in many other languages. For 

example, across languages in the Balkans, the same synonymous relationship between wealth 

and a ferment (starter culture) is commonplace (see see Jasarevic 2015). The same is true for the 

Mongolian khöröngö (Reichhardt 2021), and uses of the Turkish maya for the starter culture of 

yogurt.  

If we consider fermentation from the dimension of nominalization – the transformation from a 

verb to a noun – what is notable is the conspicuous lack of physical signs of material 

transformation. In other words, if raw milk evokes some measure of whiteness, then these 

elements are remarkably preserved and therefore made more potent through fermentation. The 

“essence” of material whiteness is not “broken” but its integrity is ensured and sustained, perhaps 

even enhanced. In fact, if there is an “essence” of koumiss or yogurt in the material 

transformation that is fermentation, the above evidence suggests that it is tied to the ferment 

(starter culture) itself. Therefore, the state change from milk to yogurt or koumiss does not break 

the quality of the former, nor negatively sour the end product. Rather, we might think of 

sourness in this instance as being the flavor of whiteness endowed with sacred properties – the 

aesthetic register through which health and well-being have been articulated. Given the linguistic 

symmetries between yogurt and koumiss, the same nominalization can be applied to the former. 

Recalling that yogurt derives from yoğurmak, meaning to coagulate, the object itself, as 

nominalized, becomes not something coagulated but is coagulation.   

The implications for the peculiarities of language tied to these products, vis-à-vis their paradigm 

of health and well-being, ultimately concern the relationship between process and object. With 

these examples, the unifying pattern is that the object literally embodies the process. Because ak 

does not lend application to raw milk products but specifically those fermented, there is the 

 
52 Erdal cites from al-Kashgari: qor is “the ferment of curdled milk. It is the remainder of curdled milk or of koumiss which is left 

in the bottom of the container; then fresh milk is poured over it so that the curdled milk will solidify, or the koumiss will 

ferment” (DLT 496).  
53 Erdal observes a similar product dubbed kamiz in Persian sources such as the Badā’i‛u ’l-Luġāt,  and shows that there is 

historical precedent for a transforming into i in translations from Persian to Turkic lexica (2009, 4).  
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indication that health is tied to materials which retain or even enhance their material integrity 

despite having undergone a substantial transformation. The  DLT suggests that for the process 

itself, fermentation does not “break” (spoil or decay) an object but rather is essential, or the 

realization of an essential state. Nominalized, or made into an object, the ferment is synonymous 

with wealth. Wealth, then, figures into a constellation of process, material integrity, and notions 

of health. This might be simplified by construing wealth as compounding time. In the form of a 

starter culture, this necessarily refers to the intergenerational work (of humans, microbes, 

animals, and other ecosystemic actors). Placed into any contemporaneous culture, ferments 

stabilize by being submersed in what is new.   

This mode of nominalization– the making of an object as process– contrasts to the ways in which 

processes were objectified as outlined in Part I. Recall there that the cultural complex dealing 

with fermentation qualified the process by locating the smallest unit– then taken to be a 

bacterium. Making an object out of process was a matter of identification and isolation through 

the available equipment. Pasteur and Metchnikoff both negated process through objectification. 

The difference, I propose, with the materialist epistemology attached to ak, or white things, has 

to do with the process-as-object embodying a sense of time. The process is not known by a 

smallest or isolated unit, but rather the time that is compounded in the object. This is true for the 

starter culture, qor, which connotes intergenerational wealth (which is derived from 

intergenerational production and metabolic activity). Likewise, this is the case for yogurt, which 

is not a thing congealed or coagulated but is congealment, coagulation. Situating these 

observations within the qualitative aesthetic register of ak, which is likewise the register of 

health, I suggest we can draw the following relation: health is not figured from the consumption 

of isolate objects, but rather the consumption and substantivization of compounding time.  

The Intransitive: A Case for the Probiotic 

In 1982, Michel Serres penned The Parasite, the philosopher’s attempt to craft a theory of 

equilibrium divergent from its biophysical definition, described in the previous chapter as 

denoting a state of stasis. Instead, he sought a metaphysics wherein natural change and 

encounters with new elements informed a conception of stability. Therein, he introduced an 

aesthetic principle resonant with the register of ak:  

The blank place is the place of the continuous cession. There is no blank white place, 

there are only the blank white ones who step aside. There is no blank place, there is only 

a blank step, the step of giving up a place, there is only the trace of a step, that white foot, 

exquisite, alive, in the midst of the noise.54  

Importantly in Serres’ native French, the translation for noise bespeaks a crucial double meaning: 

parasite. In Serres’ theory of lively equilibrium, all actors are framed as parasites with the 

implication that encounter with difference is the basis for change. In this figuration, blankness 

corresponds to equilibrium-as-stasis; it is where life stops. To the contrary, white-ness has 

dimension, it is the aggregate of ongoing encounters between actors.  

In this way, Serres’ place of “white noise” is akin to biofilmic environments. In Chapter 3, I 

suggested that biofilm, understood microontologically, offers a more durable representation of 

“the probiotic,” a model of that which is for-life which takes relations as a base unit, as opposed 

to atomized isolates. Biofilm is the setting where the life of its constituents cannot be made 

 
54 Serres 1982, 78.  
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distinct from the production of the environment – it is the space where dwelling is produced and 

carried forward.  

In his ethico-ecological project titled “the politics of dwelling,” anthropologist Tim Ingold raises 

conservationist ethics which are enacted through practices of “enclosing” sites of preservation 

(2005). From a “dwelling perspective,” he suggests, acts of enclosure are ultimately abiotic – not 

least because they further inflate divides among actors (e.g., human/more-than-human) which 

prohibit possibilities of ecological contact and change:  

ultimately, the protection of nature and the protection of place are incompatible because 

the former entails enclosure, and enclosure destroys place.55 

Place must be ongoing through enlivened interaction. To counter abiotic “ecological” ethos, 

Ingold suggests that we must adopt a “dwelling” perspective, an attitude which incorporates 

aesthetic values as well as modes of speaking about vital ecological dynamics. To this end he 

describes dwelling by contrast to adjacent modes of activity, notably that of building. When we 

build, we are typically building something. The verb is transitive, which is to say it necessitates a 

direct object, an outcome. As mentioned in the linguistic survey above, transitive modes imply 

unilinear direction. To the contrary, when we dwell, we do not dwell things directly, but always 

relative to other things56 – within, around, among, etc. Dwelling, therefore, is an intransitive 

mode of being. For Ingold, an ecological and therefore biotic politics necessarily must adopt 

intransitive registers. As the aesthetico-linguistic exploration undertaken above testifies, 

intransitive sensibilities have accompanied yogurt in its global, cosmopolitan histories and the 

ways by which it has been incorporated into situated medicinal paradigms. Its medicinal potency 

has been correlated with the temporal linguistic anomalies associated with it. It is not something 

coagulated, but is coagulation. Congealing together are intergenerational acts of production, 

metabolic activity, and change – that is, aggregate time – all of which is “stabilized” upon its 

white surface.  

Conclusion: Smooth Friction?   
…kimse yoğurdum ekşi demez– nobody says my yogurt is sour. In the end we are left to wonder 

if any salesman bemoaning such a statement is actually selling yogurt at all.   

This chapter discussed a prominent if neglected point of friction with yogurt as a global 

commodity: its name. Linguistically reflecting a substantivized quality of sourness, the temporal 

category associated with yogurt likewise denotes an intransitive biophysical process of 

congealment. With this linguistic particularity, I have suggested that the potency of yogurt as a 

cultural object imbued with medicinal potency is at least in part derived from this unique 

temporal case – one which has no outcome nor direction but represents compounded and 

ongoing ecological activity. Drawing on the cosmopolitan comparative linguistic account 

compiled by al-Kashari centuries ago, we have multiple and intersecting cultural testimonies that 

what is essential about the product is not any isolatable component, but instead its ongoing, 

enduring ecological transformation.   

With yogurt as a global object, then, we are presented with a different temporal representation 

than the sense of historicity which propelled the object into a global commodity. Yogurt’s 

commodity rise was largely due to its health-claims, which construed a sense of the probiotic 

 
55 Ingold 2005, 507.  
56 See the etymology of thing provided on page 3.  
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based on isolated, de-localized, consumable ecological actors. This was based on an origin story 

underpinning a “modern” cultural complex, in which Man was taken to be at increasing remove 

from Nature. To adopt a dwelling perspective, however, Ingold reminds us that “life… does not 

begin or end anywhere, but is rather carried on through the successive acts which punctuate its 

flow” (2005, 504).  

With her innovative approach to studying ethnographies of global connection, Anna Tsing 

(2004) suggested the generative exercise of looking for points of friction. Adopting a framework 

which adopts a position of inherently multiple global paradigms, points of friction may turn over 

to points of commensurability, perhaps momentary smoothness. This section has argued that the 

intransitive sensibility entailed in some of the historical aesthetic registers associated with yogurt 

and its assumed medicinal potency are in many ways compatible with a microontologically 

informed depiction of the probiotic. That is, what is for-life taken as referring to processes 

ongoing, with aesthetic qualities enduring without a directional telos. More precisely, 

coagulation in yogurt is derived from biofilm production – what I have argued to be the probiotic 

structure from a microontological account.  

The investigation undertaken in this chapter, in certain ways, resonates with what has been 

identified as the “linguistic turn” in poststructuralist scholarship. As AnaLouise Keating has 

commented, this turn can find grounding in material practices and sensorial engagement. In what 

they call “poet-shaman aesthetics,” “aesthetic words have causal force; words embody the 

world, words are matter; words become matter” (2012 ,52). This project intersects with Myra 

Hird’s ambition in formulating microontological frameworks: nonmodern epistemologies.  

So too, have epistemological implications been outlined with an aestheticized, intransitive sense 

of the probiotic. The beginning of this chapter outlined how the same cultural complex which 

contributed to the commodification of yogurt (underwritten by the Origin Story of Progress) 

enacted a process of recursive mystification on any past knowledge systems associated with this 

long-enduring cultural and medicinal product. This was done by imposing present 

technologically-assisted modes of perception onto the past thereby re-casting precedent 

perceptual modalities as deficient. The subsequent deficiency discourse has produced prolific 

historical biases which have dismissed situated rationalities associated with yogurt and its 

production. In raising the historical sources used in this chapter, complimented by anecdotes 

from anthropological research, I suggest a continued emphasis on situated knowledges rather 

than a notion of “traditional ecological knowledge” (TEK). In part, this position is informed by 

scholars identifying as indigenous and otherwise who suggest that TEK has often been deployed 

to be asymmetrically incorporated and therefore “validated” by modernist, imperial empiricisms 

(Gerhadri 2008; Simanden 2018; Goldman et al. 2018; Mignolo 2008; Vergara and Albanese 

2022).57 Instead, this chapter has drawn on the microontological perspectives introduced 

throughout to suggest a high level of commensurability with more ancient materialist positions 

cultured in yogurt linguistically. In short, a microontologically informed depiction of the 

probiotic – enabled by modern perceptual instruments – can be seen as in some respects 

compatible with a premodern mode of representing the ecological processes entailed in yogurt 

production.  

 
57 Walter Mignolo in particular outlines how the recouperation of traditional ecological or indigenous knowledge is often a point 

of departure for pharmaceutical corporations to identify potential new products, whereafter components are isolated and then 

scaled up without any value returned to the communities of origin (Mignolo 2020; see also Mignolo 2007; Green 2012; 

Schwarts-Marin and Fiske 2022). Certainly, yogurt has received parallel treatment.  
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The value of the critical zone observatory concept applied historically is then to gather multiple,  

situated knowledges. Yogurt is a global object because of its enduring presence as a cultural 

relic, as well as being an analogy for the globe itself given its micro-ecology. Provoked by the 

“politics of dwelling,” we ought consider what other historical and enduring perspectives might 

come to the surface of our contemporary global politics. 
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Part III: Re-Localizing  
 

 

 

 

 

 

 

Rather than remaining subject, in perpetuity, to the seductive efficiency of economic 

competition, we must reappropriate universes of value, so that processes of singularization can 

rediscover their consistency. We need new social and aesthetic practices, new practices of the 

self in relation to the other, to the foreign, the strange – a whole programme that seems far 

removed from current concerns. And yet, ultimately, we will only escape from the major crises 

of our era through the articulation of: a nascent subjectivity; a constantly mutating socius; and 

an environment in the process of being reinvented. 
 

– Félix Guattari, The Three Ecologies58 

 

  

 
58  2005, 68.  



 89 

Chapter Six:  

Making the Global Intimate: Worldmaking Geographies 

The concept of the global object implies a trajectory wherein a global commodity has the capacity to 

be re-localized. Yet a paradox is already evident given this definition’s conceptual grounding in 

critical geographic theory and microontological perspectives. The local, otherwise construed as the 

micro, already contains the global, or the macro, within it. To re-localize the global is therefore less a 

matter of scalar repositioning and more a concern of perceptual re-adjustment. It entails an aesthetic 

shift, configuring novel ways of representing and knowing global systems through localized 

engagement.  

However, these aesthetic readjustments of the ways in which the “globe” is perceived amount to 

world-making practices – they have material effects. This final chapter elucidates the ultimate 

“stage” of the global object by representing the ways in which yogurt is being re-localized by home 

producers and home fermenters. As yogurt was transformed from a general category of domestically 

produced good to a highly replicable commodity object, so too may it be localized in ways which 

may entail the un-doing of its commodity natures. The commodity form implies a simplification and 

therefore a loss of biodiversity. Practices of re-localization, I argue by contrast, amount to speculative 

acts of re-diversification. This concluding chapter is therefore guided by the experiences of home 

fermenters as they “meet microbes halfway” (Barad 2007) upon the surface of yogurt and engage in 
cultural acts of co-production. While this might at first imply that re-localization is a “final” stage for 

the global object, the microontological perspectives hitherto explored relay a different account of 

what is entailed in acts of “making the global intimate,” which is to say re-localized (Mountz and 

Hyndman 2006). To deploy the extended metaphor of biofilm raised in Part II, instances of biofilmic 

community production implicate the environment in which they are carried forth, an environment 

which cannot be made distinct from the actors associated to and within it. I therefore consider 

practices of home fermentation as proliferating vectors of micro-ecological change – ongoing globe-

making and mutating events. Fermentation amounts to intransitive practices of probiotic production.  

The global object trajectory recognizes that even spatial commodity regimes might precipitate the 
creation of new globalities. To re-localize in this sense is therefore not a matter of reversion nor 

reaction, but creative recuperation. I therefore discuss how home fermenters engage with yogurt as a 

critical zone observatory, a place-based laboratory wherein familiarity with micro-producers through 

a common cultural medium generates vectors of diversification. In effect, new geographies are in the 

making. Historical geography may still be applied towards a consideration of these future ecologies, 

however, a field which “lies exactly at that intersection between aesthetics and social theory” 

(Harvey 1990, 429).  With the metaphor of biofilm, the social assembly involved in creative 

production is extended – an assembly which finds its mode of communication through aesthetic 

encounter. The aim then is to consider how modes of apprehending more-than-perceptible ecologies 

align with practical reproduction, and to what effect. In confluence with an expanded multispecies 
social, aesthetic engagement then discloses the values through which ecologies are diversified, the 

natures of which we can speculate.   

Speculative Realism and Speculative Ecologies: The Global Object as a Site of Re-

Diversification 

The Speculative Realist movement in philosophy has emerged with the ambition to build a 

metaphysical program evading anthropocentric idealisms, accommodating “things, matter, science, 

and the real qua objects as important as (if not more so than) language” (Morelle et al. 2012). As 
one prominent branch of this current, Object-Oriented Ontology is based on the assertion that objects 
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– as multiscalar and multidimensional entities – can only ever be accessed obliquely by humans. As 

elements are always adumbrated from our perception, we cannot make totalizing claims about 

assemblages always partially available to us. With a dose of humility, we can only speculate, though 

we may do so realistically – informed by ecological patterns evident through attendance to more-

than-human actors, and by devising nonhuman ontologies (Prystash 2018; cf Hird 2009).  

Not dismissing the specific scales and modes of inquiry belonging to particular domains of 

knowledge production (i.e., the micro for the molecular sciences), OOO posits that philosophy in 

general cannot, for the reasons just described, make knowledge claims at singular scales. Towards its 

metaphysics, or general theory of substance, these movements suggest that relations amongst 

assemblages (in other words, ecological relations) must be aesthetic (Harman 2007; Shaviro 2014). 

Devising non or more-than-human ontologies likewise derives from aesthetic encounters which do 

not claim to foster knowledge outside of the environment of experience. An ecological imperative 

underwrites the aesthetic framing; “we must think of Nature without any residual anthropocentrism: 

that is to say without exempting ourselves from it, and also without making it in our own image” 
(Shaviro 2015, 216 in Rousell and Cutter-Mackenzie-Knowles 2020). Aesthetic engagement is 

environment dependent, situating the subject firmly within. In this way aesthetic engagement located 

with subjects as biofilmic bodies are practices of responsivity which also potentially change the 

environment one is always-already within. Therefore, aesthetic engagement with the nonhuman, such 

as with microbes through a shared culture medium like yogurt, corresponds to speculative practice. 

In turn, aesthetic activity may also be oriented towards speculation of the new ecologies capable of 

being produced upon attentive encounter (see Hey 2021). Fragments of such encounters amongst 

yogurt producers are presented below, and I suggest that aesthetic values emergent from these 

practices have generated vectors of ecological creativity, mutation, and re-diversification of the 

worldwide yogurt ecology. 
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Figure 6.1: Geographies of Universal Value (above). Representation of survey respondents and reported commercial yogurt 

and/or probiotic brands used as first generation starter cultures. The size of brand logos is relative to frequency of reported use 

amongst respondents, indicating the influence of certain commercial ecologies as the base of home production practices.  

 

Points of Engagement: Distribution and Structure 
Between June and July 2022, a 29-question survey targeted at practitioners of home yogurt 
production was advertised and distributed through a number of online outlets, including forums and 

message boards dedicated to resources for yogurt fermentation.59 An email generated for the purpose 

of the survey, posted on the questionnaire, garnered additional correspondence. Subsequently, the 

prospective study population increased as the survey was shared and distributed by a handful of self-

identified “fermentation activists,” “revivalists,” and social media influencers. By the conclusion of 

the survey, 68 respondents were reached. While it was posted in English, aforementioned social 

media figures were able to redistribute the survey to other language populations, notably to Spanish-

speaking audiences.60  

The questionnaire was structured with a mix of multiple choice, short answer, sliding and Likert 

scale questions (see Appendix III). Multiple questions were formulated to probe the degree that 
commercial yogurt ecologies interface with domestic practice. Only a small segment of respondents 

reported that they sourced their original starter cultures from a friend (4.5%) or a family member 

(1.5%) or other sources such as plant material (4.5%); the vast majority – 89.5% – of respondents 

started their yogurt production practice with commercial ecologies, with reported brands and their 

frequency represented in Figure 6.1 above. In line with the global object trajectory, this entails that 

commodity ecologies formed the base of their production. Re-localization in this instance implies 

that the modular and simplified environments can grow vectors of ecological change upon sustained 

fermentation practice.  

Speculative Mutation 
While the majority of producers have 

something of a common origin story with 

commercial yogurt ecologies, production 

norms amongst the respondents indicate 

that these base ecologies foreground terrain 

of high potential for mutation and genetic 

variance. 69.2% of respondents reported 

that they had been making yogurt for over 

2 years, while notable individual responses 
indicated production practices over 10, 16, 

and 40+ years.61 85.5% of respondents 

reported using backslopping techniques – a 

general term in dairy practice denoting the 

use of a previous sample  

 

Figure 6.2: reported age of starter cultures used with backslopping techniques (microscopy from Kalab (2011) and Sci-Inspi 

(used with permission).  

 
59 See Appendix II.  
60 I am particularly grateful to Neyda Fernandez in this regard.  
61 One respondent also wrote that they utilize cultures from the Yonah Schimmel bakery in New York City, which is reported to 

be over 100 years old.  
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of yogurt as the starter culture for a following batch – while 8.3% expressed interest in the method 

though refrained from use out of hygienic concerns. Only 2% of respondents indicated they had no 

interest in adopting backslopping methods, though 4.2% expressed that while they were inconsistent 

with technique, intergenerational backslopping had previously been incorporated into their practice.  

The DNA of single organisms is intrinsically unstable – posed to recombine in the wake of 

environmental factors or interspecies interaction. Mutation may refer to the “net result” of the 

changes to an organism’s DNA over its lifetime (Smith 1992), and certainly many genetic alterations 

are beneficial mutations (Selber-Hnatiw et al. 2017). As mentioned at the outset of this thesis, 

bacterial diversity in multigenerational (on bacterial and human scales) yogurt ecologies displays 

greater bacterial biodiversity (see Sayevand et al. 2018), which also imparts effects on the 

antimutagenicity of the microbial community as a whole – or its capacity to intervene in the wake of 

possible mutagens (see Nadathur et al. 1995; Pogačić et al. 2013). In settings where traditional 

production practices are maintained over generations (a form of macro-stability) – such as with 

controlled backslopping techniques – considerable degrees of anti-pathogenic patterns are observed, 
even when possible pathogens are detectable in the production environment (Demarigny et al. 2011; 

Nadathur et al. 1995). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.3: Materials in community coalescence. Red labels correspond to the reported types of containers used in yogurt 

production, blue for utensils. Image adapted from the Tacuina Sanitatis, 14th century. 
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Moreover, the unit of community response and resilience is not bracketed to the bacterial populations 

within the yogurt ecology. “Community coalescence” describes instances of community assembly 

and stabilization processes where “entire communities interact because the environments they are in 

are physically mixed” (Alekseeva et al. 2021). For home yogurt producers, community coalescence 
produces vectors of recombinant stability between the first generation bacterial ecologies, as well as 

microbiomes found in kitchen settings, an individual’s hands, or other utensils used in the production 

process (see Figure 6.3).  

We need not sequence each and every instance of genetic recombination to glean familiarity with 

ecological patterns of change and stability in the yogurt ecology. Through the substance, such 

patterns may be approximated and made intimate through aesthetic engagement. Half of the 

respondents (50%) listed variance as a positive factor in their home production in contrast to store-

bought varieties, while 18 participants directly correlated desirable tastes with their ability to tweak 

the production process. As vectors of change, aesthetic valuations may therefore drive the 

actualization of speculative, novel ecologies dependent upon interspecies signaling and familiarity 

through a common cultural medium.  

Community Coalescence: Implications Epistemological Exchange  

A central objective of this thesis has been to consider how the culturally-enduring object of yogurt 

can bring together diverse epistemes across geographic space and time – sometimes with friction and 

other times less so. Community coalescence may, then, be one more mechanism to gather upon the 

surface of our critical zone observatories as a framework for epistemological encounter and 

exchange. While culturally-specific knowledge practices should not be subjected to attempts of 

reductive translation (Latour 1993) –  a practice which can only ever be rendered unidirectional – 
enduring cultural epistemes might be able to find new points of contact, generative of mutual 

metaphors or frameworks for approaching complex ecological phenomena at multiple scales. 

However, while time is a significant factor in stabilizing coalescing cultural complexes, this may not 

always be the case.  

An example comes from my own experience 

with community coalescence. My encounters 

with other home yogurt makers through this 

study enabled valuable points of contact with 

producers carrying forth traditional practices 

and knowledge. A notable testimony concerned 
the practices associated with Hidirellez – the 

celebration of spring equinox which was 

described at the beginning of this thesis. During 

this time, early spring rains are said to be able to 

richly culture milk into yogurt as proficiently as 

a long-held starter culture. Enchanted by a local 

juniper tree at the time of Hidirellez, I decided 

to experiment the method which yielded a 

remarkably quick coagulation and, I must add, 

delightful flavor.  

Figure 6.4: Dewdrop Biome 1. 
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Raindrop biome research is fascinating new terrain 

in microbiome studies. Coincidentally, or perhaps 

not, rainfall, especially at times of seasonal shift, 

generates notable anomalies with the timespaces 
and scales animating microbial biogeographies. Van 

Stan II et al. (2020) describe these timespaces as 

“precipitation highways” between spatially distinct 

and distant microbial communities. Precipitation 

uniquely and swiftly connects diverse biomes 

between “the air, plant surfaces, soil, surface water, 

and ground water,” leading the authors to suggest 

that “it may be that precipitation events represent 

the only one which can connect all habitats” (2020, 

4). Cultured within this traditional method, then, is 
an alternative, though microontologically 

compatible, paradigm for the everything is 

everywhere-ness of the yogurt ecology.  

Figure 6.5: Dewdrop Biome 2. 

 

Social Aesthetics: A Constantly Mutating Socius  

Aesthetic judgements and creative engagement are acts of worldmaking inasmuch as they inform 

new social fields by carving out novel fields of perception. Ontological categories are subject to 
challenge and alteration through aesthetic engagement, as Michel Serres declared that “’through 

which we feel, touch, taste, and see the world’ is a philosophical exercise par excellence” (Serres 

2014 in Mosher 2018; see also Tucker 2011). Describing their imperative for a “social aesthetics” 

Martin and Merriman write that we might “use social space as an analog for geographic space when 

we attempt to examine how actors respond to affordances in their environment” (2015, 141). This 

thesis set out to consider the question of what other geographic paradigms of “the global” might 

emerge upon inclusion different ontological renderings of “everywhere.” By considering 

“everywhere” from microontological perspectives, I have suggested throughout the merit of 

attending to microontological beings’ incontestable status as constitutive actors in our social fields 

and social histories.   

When micro-actants such as bacteria are included in our social fields, responses to shared 

environmental affordances – such as those upon the surface of yogurt as a site of encounter – our 

responses to different environmental affordances become vectors for ecological change, vectors 

which are co-produced primarily through aesthetic engagement.  

However, social aesthetics implies not only description of others in the social, but, as biofilmic 

bodies, necessitate the relation as the base unit. The social is necessarily constituted by what is co-

present. Martin and Merriman specify:  

by focusing on attributions of co-presence, and attempting to experimentally manipulate 

these, we often miss what is essential about true co-presence, which is mutual exposedness.62  

 

 
62 2015, 143. 
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Figure 6.6 Mutating Value Vectors:  
Respondents were asked to describe the values they associate with sustaining their  home yogurt production. Painting  from the 

Surname-I Hümayun, 16th century.   
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In other words, instead of merely describing the isolate other, social aesthetics instead connotes 

responsive encounter. Aesthetic values emergent in yogurt production depend on attuned attention to 

the responses of bacteria and other microorganisms to instances of environmental change, which may 

take as simple of a form as tweaking a given recipe. As each producer attends to aesthetic 
preferences in their yogurt production (taste, flavor, smell, texture), this necessarily implicates 

considering the preferences of the species with which one is engaging in co-production. As Maya 

Hey has remarked, such interspecies communication and production occurs through the 

imperceptibility of microbes, not in spite of it (2021, 9). A shared cultural medium makes this 

possible – “the environments which make forms of exposure and concealment possible” (Martin and 

Merriman 2015, 142). We might add coagulation. 

 

 

 

 

Figure 6.7: Meeting at the Surface – Interspecies Signaling 
Responses to the question: “In your opinion, what are the most important "signs" and "signals" 

to look for in the fermentation process?” Painting from The Luttrell Psalter, 1320–1340. 

 

Conclusion: Processes of Singularization Discovering Their Consistency 

This thesis has suggested that an everyday, living object such as yogurt might be cast as a critical 

zone observatory – a localized site of engagement with global systems. Global history and patterns of 

ecological engagement are but fragments of these systems which have surfaced with this study. 

However, this study has also been an exercise in considering ontological presumptions associated 
with particular global apprehensions, which may vary upon expanding a sense of the social 

constituting our global geographies. I have outlined how omission of other actors from our social – or 

rather, the remove of Modern Man from her environment – has corresponded to geographies of 

modularity, simplification, and de-diversification. In response, I considered how other modes of 
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perception and representations of im/perceptible ecological actors lend towards nonmodern 

epistemologies: modes of knowledge production and material engagement which provoke lines of re-

diversification for speculative future ecologies.  

Traditional critical zone observatories seek to incorporate multidisciplinary perspectives upon a study 
of the earth’s surface, such that those worldly elements which are beyond immediately-perceptible 

may be collectively approximated. On the earthly scale, the planetary surface likewise bespeaks a 

social aesthetic: it is at once that which encloses and reveals the shape of things. The surface of the 

earth is otherwise known as its mantle. Across times and languages, mantles have carried a double 

meaning, referring to the “living skin of earth” in addition to being the word for garments, clothing, 

textiles, or veils (della Dora 2021). Mantles or surfaces, in other words, are those entities which at 

once conceal our being, while revealing our character to a context, a social world. So too, do cultural 

furnishings such as yogurt conceal and reveal our social world shared with molecular beings. 

Already, much about the nature of this social ecology is revealed at the surface: the environment 

which makes viable forms of exposure, concealment, and congealment. Yogurt, in a word.  
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Appendix I: Glossary of Conceptual Terms 
 

Biofilm: the extracellular matrix produced by the metabolic activity of microbial consortia, typically forming their 

immediate environment. Biofilm is introduced here as a framework for considering multispecies histories and acts of 

cultural production.  
 

Community Coalescence: the mixing and merging of microbial communities or microbiomes.  

 

Critical Zone Observatory (CZO): developed in the natural sciences as a framework for producing 

composite, multidisciplinary images of earth as defined by its critical zone – the soil, surface, and atmospheric 

layers where life actually occurs. CZOs now encompass multidisciplinary efforts to approximate the critical zone 

through modes of representation which “give depth to surface.”  

 

Global Object: defined and developed in this study as a global commodity with a high potential to be re-

localized. Part of this potential rests on the object’s capacity to disclose global systems and patterns, of which both 

commodities and global cultural items are artefacts. As a commodity capable of being re-localized, global objects 

necessarily contain potentials for engagement which re-organize the commodity nature of and adjacent to the object.   

 

Global Paradigm: a geographic imaginary (culturally-specific though not fixed) representing  supra-local and 

more-than-perceptible ecologies. Also referred to as globality and TimeSpace (May and Thrift 2003).  
 

Microbiopolitics: introduced by Heather Paxson (2008) to refer to modes of ordering and disciplining microbial 

life.  
 

Probiotic Biopolitics: refers to a specific mode of microbiopolitics, in which certain microorganisms are 

ordered towards utilitarian, anthropocentric ambitions. This mode of ordering microbial life vis-à-vis the human is 

rooted in “pure culture” epistemes and logics of biological isolation. Probiotic biopolitics is formulated based on a 

transcendental rendition of the “probiotic,” one which seeks the technological advancement of the human corpus 

through the negation of environmental context.   

 

Recursive Mystification: Processes by which past or traditional knowledge systems are discredited or 

depicted as arationale on a basis of deficiency with regards to modern instrumentation, tools, or methodologies. In 

many ways a complement to the notion of reflexive modernization developed by Beck, Giddens, and Lash (1994).   
 

Yogurt: derived from the Turkic yoğurmak, this product produced since time immemorial refers to the biofilmic 

process of congealment or coagulation, nominalized.  
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Appendix II: Yogurt Home Fermentation Survey Source Material   
 

List of Distributive Channels:  

 
Wild Fermentation Blog (wildfermentation.com) and 

Sandor Katz’s affiliated social media platforms 

(Facebook, twitter)  

Positively Probiotic: The Bacteria Blog 

Reddit Forums: r/yogurtmaking, r/fermentation Youtube: Neyda Fernandez 

 

Questions:  
Question Type 
First name Short answer 

 

Country Short answer 

 

Age Multiple choice, single answer (under 18; 18-24; 25-34; 35-44; 45-54; 55-54) 

 

 

 
 

 

What best describes the 

place where you live?  

Multiple choice, single answer (rural, urban, suburban)  

 

 
 

 

How long have you 

been making yogurt?  

Multiple choice, single answer (1-4 weeks; 1-6 months; 6+ months; 1-2 years; 2+ years)  
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Did you grow up 

consuming yogurt 

regularly?  

Yes/No  

 
 

How did you learn to 

ferment yogurt?  

Multiple choice, multiple answers (informational texts; taught by a family member; taught by a 

friend; online sources; fermentation courses and workshops; other–describe)  

 
 

 

How did you inherit 

your starter culture?  

Multiple choice, multiple answers (from a family member; given by a friend; from store-bought 

yogurt; from store-bought starter cultures; other– describe)  

 

Please specify any 

commercial starters use 

as your base:  

Short answer (represented in Figure 6.1)  

What kind of milk do 

you use as your culture 

medium?  

Multiple choice, multiple answers (bovine, ovine, goat, plant-based, other– describe) 

How old is your starter 

culture?  

Multiple choice, single answer (store-bought– use new each ferment; 1-4 weeks; 1-6 months; 6+ 

months; 1-2 years; 2+ years)  

 

 
 

 

 

Which best reflects 

your thoughts and 

practices on the 

"backslopping" 

technique (whereby a 

portion of previous 

ferment is used as the 

starter for future 

ferments)? 

 

Multiple choice, single answer (I use backslopping techniques; I am interesting in backslopping but 

have concerns about it in practice; I am not interested in backslopping; other– describe)  
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Have you ever shared 

your starter culture with 

someone else?  

Yes/No 

 
 

What is the desired 

thickness of your 

yogurt?  

Lickert Scale 1(liquid) – 5 (firm)  

 
 

What is the desired 

flavor profile of your 

yogurt?  

Lickert Scale 1 (sweet) – 10 (acidic) 

 
 
 

 

 

Which yogurt-relatives, 

if any, correspond to 

your preferences in 

texture and taste?  

 

 

Multiple choice, multiple answers (Ayran, Bulgarian-style, Filmjölk, Greek-Style, Kefir, Koumiss, 

Labneh, Skyr, Other–describe)  
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In your opinion, what 

are the most important 

“signs” or “signals” to 

look for in the 

fermentation process?  

Short answer 

 

(Represented in Figure 6.6)  

 

 

 

 

Have you ever had a 

“failed” ferment?  

Yes/No 

 

 
 

If yes to the above, 

what were the “signs” 

of a “failed” ferment?  

Short answer 

 

 

In the case of a “failed” 

ferment, did you:  

Multiple choice, single answer (discard the yogurt; discard yogurt and starter culture; attempt to 

“save” yogurt; attempt to “save” yogurt and starter culture; other– describe)  

 
 

 

In what kind of 

container do you 

ferment your yogurt?  

 

Multiple choice, multiple answer (glass; plastic; ceramic; wooden; other– describe)  

 
 

What kind of utensils 

do you use in the 

fermentation process 

(e.g., stirring spoons) 

Multiple choice, multiple answer (wooden; metal; plastic; ceramic; other– describe)  
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Please choose a 

response to the 

following: it is 

important to sanitize the 

fermentation utensils 

and container before 

and after each ferment 

Lickert Scale (1. Strongly agree; 2. Agree; 3. Neutral; 4. Disagree; 5. Strongly Disagree)  

 

 
 

Please briefly explain 

your response to the 

above 

Long answer text 

Please choose a 

response to the 

following: there are 

notable differences in 

flavor and profile with 

my home-produced 

yogurt compared to 

store-bought varieties 

 

Lickert Scale (1. Strongly agree; 2. Agree; 3. Neutral; 4. Disagree; 5. Strongly Disagree) 

 

 
 

Please briefly describe 

any noticeable 

differences between 

your yogurt and store-

bought varieties 

Long answer text  

Do you ascribe to 

health claims associated 

with yogurt?  

Multiple choice, single answer: (Yes; No; Uncertain)  

 

 
 

Please briefly describe, 

by your opinion, how 

yogurt consumption 

does or does not align 

with health claims 

Long answer 

Please share 1-3 words 

which reflect the value 

you find in producing 

homemade yogurt  

Short answer  
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