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Ten Theses on the Subject of Biology
and Politics: Conceptual, Methodological,
and Biopolitical Considerations

Samantha Frost

Introduction

Recent findings in the life sciences trace how social and material elements of
our environments shape human growth and development. In the fields of
endocrinology, developmental systems biology, immunology, epigenetics, and
neuroscience, among others, researchers are finding that humans are not sim-
ply embedded in their lived environments but that they compose and recom-
pose themselves biologically—at molecular and cellular levels—in response to
them (Cole 2014; Keller 2010, 2015; Robinson et al. 2005; Slavich and Cole
2013). Interestingly, the dynamics between embodied self and lived environ-
ment that scientists have begun to trace have been anticipated over the past
decades in efforts by feminist theorists and social and political theorists to
explain the phenomenon of subject formation—the processes through which
a human organism comes to be recognized as and to see him- or herself as a
specific person within a historically and geographically particular community
(Foucault 1982). Although the modes of knowledge production mobilized by
life scientists and social and political theorists are distinct, the logics and con-
stituting forces of the movements between environment and self they analyze
resonate quite profoundly.

The aim of this chapter is to develop a set of concepts and methodological
principles that researchers might draw on as they try to elucidate the processes
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by which the engagement of humans with their social worlds, material envi-
ronments, and historical cultures results in the formation of a self in subjective,
corporeal, as well as biological dimensions. The idea here is not finally to
reconcile findings in the life sciences with theories promulgated by critics of
social and political life along the lines proposed, for instance, by Edward
O. Wilson (1999). Rather, the idea is to forge a conceptual language and rules
for analysis that will enable scholars to negotiate productively the commonali-
ties, similarities, and tensions in converging accounts of how the social norms,
lived environments, and power relations through which people develop a
sense of self are bound up with the processes through which biological organ-
isms compose and recompose themselves over time.

In this chapter, then, I will begin with a sketch of a conceptual map of the
points of provocative contact or resonance between life science and political
theoretical understandings of the social and material processes through which
people develop. This map will situate—conceptually and logically—the sub-
sequent unfolding of ten theses. In providing such a map and set of theses, the
chapter will not present a survey of the history of these scientific and theoreti-
cal developments or of the burgeoning literatures on this topic—a project far
too unwieldy for the task at hand (Meloni 2016; Meloni and Testa 2014;
Pickersgill et al. 2013). Rather, the chapter will provide a conceptual—and in
many ways ontological—foundation and related guidelines for studying
humans conceived as biocultural creatures.

The Map

The theoretical insights that anticipate and help us make sense of the scientific
findings about biocultural humans are many; here, I draw brief attention, in
particular, to two. The first is the insight, articulated well by Judith Butler,
that the subject does not pre-exist the linguistic and cultural forms through
which it represents and symbolizes itself (1992). When social and political
theorists make such a claim, they mean that an individual does not become a
person and then, subsequently, use language or enjoy culture. Rather, indi-
viduals become persons only through using some form of language and being
acculturated and acknowledged in some form of community with symbolic
means of self-representation. This first insight tells us, then, that symbolic and
representational forms, as manifest through language, cultural practices, insti-
tutional imperatives, economic, social, and political activities, and forms of
self-understanding, together shape behavior, identity, and desire, making us
who we are.
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The second insight to which I draw attention is the relatively recent move
by a range of theorists to refuse the posture of human exceptionalism
(Agamben 2003; Braidotti 2013; Grosz 2011; Wolfe 2010). This refusal takes
aim at the notion that humans are possessed of some quality—rational, will-
tul, linguistic, moral, cultural—that exempts them from the forms of condi-
tioning, dependency, and vulnerability that attend living life as a creature.
Through analyzing and refusing what Agamben (2003) calls “the anthropo-
logical machine” or the desperate (and ultimately futile) effort definitively to
distinguish humans from animals and from the material world of their sup-
port, theorists call into question moral, political, and economic ideas that
derive human prerogative or privilege from humans’ putatively exceptional
status. The corollary of this refusal of human exceptionalism is an insistence
on foregrounding humans” animality, embodiedness, fleshiness, and material-
ity, their embeddedness in very particular social and material environments,
as well as their dependence upon various technologies (Alaimo 2010; Chen
2012; Grosz 2005, 2011; Haraway 2012; Hird 2009; Ingold 2000; Stiegler
1998). This posture of refusal, combined with the insight that subjects are
constituted, paves the way for political theorists and cultural analysts to con-
ceptualize subject formation not just in terms of language, culture, and poli-
tics but also in terms of embodiedness, creatureliness, and the material and
technological elements of the environment that make living possible.

As theorists have elaborated these theoretical insights together, they have
crept closer and closer to living flesh, seeing social norms, political impera-
tives, institutional organization, and symbolic forms of self-understanding
infuse the embodied subject to an extent that theorists talk of the embodi-
ment of norms, the materialization of power, or the corporealization of cul-
ture. These kinds of analyses show us, for example, that gender and race are
not merely socially informed modes of understanding that can be self-
consciously transformed through better information, but rather are solicitous
and coercive modes of social address and cultural and political practice that
shape social expectation, perception, encounter, and relation so thoroughly
that “gender” and “race” as socially and politically significant markers appear
to originate in the body as natural phenomena (Alcoff 2005; Butler 1992; Lee
2014; Weheliye 2014). Yet, as Birke (2000), Roberts (2007), Frost (2014),
and Wilson (2015), among others, have noted, in spite of manifold and theo-
retically rich efforts to trace how the forces constituting subjects make us
inhabit, move in, and experience our bodies in particular ways, many social
and political theorists have been wary of exploring the extent to which the
biological processes and biological matter of the body might be shaped,
formed, or deformed by the vagaries of social and political life.
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This wariness about including biological processes in accounts of subject
formation has many causes, not least of which is the ongoing effort of social
and political theorists to challenge the use of biology as an index of social and
political status—and the corollary use of sex, race, and ability as the hinge
upon which political dignity and freedom rest. Elizabeth Wilson (2015)
argues that as theorists have pushed against a figuration of the biological body
as a phenomenon that could determine the contours of social and political
life, they have produced as a conceptual accretion of their refusal a figuration
of biology as “a passive substrate...that culture animates” (31). Which is to
say that, constrained by a sense of political danger, many social and political
theorists have cleaved to the terms of social constructivism to an extent that,
with the exception of the administration of pharmaceuticals or surgical inter-
vention, they have been reluctant to entertain the possibility that biology con-
ceived as the life processes of an organism might be shaped by or be a factor
in social and political phenomena.

It is only quite recently that social and political theorists have begun to
explore whether the concepts of “embodiment,” “incorporation,” and “mate-
rialization” that are intended to capture the processes through which bodies
are shaped by social and cultural factors might also have specifically biological
dimensions (Fausto-Sterling 2004, 2005, 2008, 2012; Grosz 2005, 2011; Lee
2014; Saldanha 2009; Warin et al. 2015; Wilson 2004, 2015). In this emerg-
ing genre of scholarship, biology is conceived not as a stable something that
subsists doggedly beneath its varied social and political guises but rather as a
collection of dynamic processes that are sensitive and responsive to the series
of habitats through which humans sustain themselves—and thus as a contrib-
uting element in the formation of humans as persons.

Intriguingly, the effort by such theorists to consider biological processes in
non-reductive, creatively variable terms is being met by developments in vari-
ous fields of the life sciences—especially epigenetics as it is pursued through
many disciplines (Cacioppo et al. 2013; Cole 2014). In a review of contem-
porary studies, George Slavich and Stephen Cole (2013) note a trend among
scientific researchers in which the “deeply engrained...perception of biologi-
cal stability and impermeability” is being challenged (331). They recount that
according to findings in fields such as neuroscience, immunology, and endo-
crinology, the molecular and cellular scale composition and work of the body
is increasingly seen as a function of “the physical and social environments we
inhabit,” with “people’s subjective perception of their social environment”
having more transformative effect than “the ‘objective’ features” (331). Evelyn
Fox Keller (2015) similarly explains that the genome is increasingly recast as
an “exquisitely sensitive and reactive system” (10) that responds to “the con-
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stantly changing signals it receives from its environment” (25). So, as scien-
tists explore how social and material factors shape the composition and
recomposition of biological bodies, they are abandoning the notion that bio-
logical bodies are relatively closed off from the world with their inner work-
ings impervious to and protected from the environment (Landecker and
Panofsky 2013; Lock 2013; Meloni 2014; Niewohner 2011; Rose 2013).
Instead, genes, proteins, cells, and organisms are viewed as open to the envi-
ronment, as constantly changing in response to the environment (Jablonka
and Lamb 2005; Lewontin 2002; Rabinow and Caduff 2006; Robinson et al.
2005; Slavich and Cole 2013). And stupendously, the environment here is
construed not simply as chemical or material but also as social, representa-
tional, symbolic, and imagined, including such phenomena as family dynam-
ics, workplace inequalities, perceptions of social inequality, anticipated loss of
a relationship, and the daily micro and macro politics of living in a racialized
polity (McEwen 2012; Muscatell et al. 2016; Robinson et al. 2005; Romens
et al. 2015; Rose 2013; Slavich 2016; Slavich and Cole 2013; Thayer and
Kuzawa 2011). I cannot emphasize this last point enough, since it is here that
findings in the life sciences are beginning conceptually to meet insights in
social and political theory: through tracing the particulars of how felt psycho-
social experiences evoke various biochemical shifts that affect gene transcrip-
tion and reverse transcription—and thereby the making of the proteins and
such that enable our bodies to function—scientists are beginning to assay the
ways that experiences of social interaction, and the anticipation and imagina-
tion of social interaction, have a constituting effect upon the biological body.

Before going any further, I want to clarify that the openness of bodies to
their environments identified by scientists is not just an expansion of the fac-
tors to which bodies respond, that is, an increase in the number of factors that
provoke transformations in the biological functioning of bodies. More, as
Guthman and Mansfield (2013) explain, this openness to the environment is
one through which bodies are “active in [their] own remaking”—an openness
through which environmental factors provoke transformations in the composi-
tion and recomposition of bodies, in the ways they are produced and reproduced
on a daily basis as well as across life times and generations (497). I emphasize
this point because, in some areas of the social sciences, it is fashionable to try
to capture the relation between environment and body through invoking the
notion of interaction, as if human subjects are a product of a kind of push-
and-pull encounter between biological and cultural factors. Under such a
rubric, the aim of studying biology along with culture is to sort out which
factors are biological, which cultural, and how they come to some productive
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balance (e.g. Alford et al. 2005; Kandler et al. 2012; and contra Beckwith and
Morris 2008; Charney 2008, 2012; Charney and English 2012).

There are a couple of problems with this interactionist framework to draw
out here. The first is that the idea of interaction presumes a coherence and
integrity to the living subject that it brings to an encounter with a habitat, as
if the subject were not ensconced in a habitat all along (Keller 2010; Latour
2004; Oyama 2000). That is, it presumes a subject effectively unencumbered
by a habitat who, with a fixed genome and fully grown—with a settled “con-
stitution” as Fowler and Schrieber (2008) might put it—stumbles into an
environment to which it proceeds to respond. The second is that, as noted
above, in presuming such an unencumbered extra-environmental subject, its
encounter with an environment is conceived as provoking a response that
changes how the body works, but has no effect on how or with what the body
is made (Guthman and Mansfield 2013).

The problem with the conceptual framework of interaction is similar to the
problem identified in cultural and political theory of positing the existence
and features of a subject anterior to its action in a field or context. In working
around this problem, theorists point out that social ideas, cultural norms, and
disciplinary imperatives are not just representational (i.e. painting a picture of
a thing that is zhere), but are also constitutive (i.e. actively involved in the for-
mation of the subject through inciting and delimiting the identifications,
attentions, and desires that make the subject intelligible to and able to navi-
gate in its social and political situation).

We have to do a similar correction when critically engaging the interaction-
ist framework. As Lappé and Landecker (2015) explain, “time and context
have come (in)to the genome” such that the genome is now conceived as hav-
ing a varied temporal horizon or a “life span” within which changes in envi-
ronmental provocations are registered at the level of chromatin (152). These
temporally and contextually sensitive dimensions of the genome mean that
biological processes do not pre-exist the environments in which they proceed
and persist but are constituted through responsiveness to those environments.
Thus, Landecker (2016) says, it is not simply the case that the body responds
to the environment but rather that the environment provokes the making and
remaking of “the responsive body” (95). If we keep this correction in mind,
we can see that, in contradistinction to the interactionist framework, biology
is not a substance antecedent to environment and culture whose existential
priority is the limiting condition for cultural and environmental effects.
Rather, cultural and environmental forces and phenomena together consti-
tute the enabling and provoking conditions for biological bodies to compose,
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decompose, and recompose themselves in ways that reflect and anticipate
those conditions.

What is remarkable about this moment in social and political theory and
the life sciences is that in both genres of research, scholars endeavor to articu-
late and trace the processes and mechanisms by which social and material
environments shape our development and growth as human persons, as accul-
turated subjects. Findings produced in the contemporary life sciences could
give social and political theorists the means to explore how ideas, culture, and
the vagaries of material environments shape living matter; how disciplinary
norms, cultural imperatives, and sinuous forms of power shape biological pro-
cesses at the same time as they constitute subjects. And the work that theorists
and cultural critics have been doing for the past decades giving spatial and
temporal depth and texture to the experiences of power, culture, and identity
could serve as a resource for scientists as they endeavor to trace how, as
McEwen (2012) puts it, the “social gets under the skin.” In other words, this
moment represents the possibility for informative, productive intellectual
exchange across research domains where heretofore there has not been much.

One of the things that hobbles such admittedly difficult interchange is the
lack of a common conceptual vocabulary and shared methodological princi-
ples for guiding research across zones of familiarity (Callard and Fitzgerald
2015; Pickersgill et al. 2013). Providing such a conceptual vocabulary and
sketching some such principles is the aim of the remainder of this chapter.
And again, the point of this project is not to facilitate a final reconciliation of
the sciences, social sciences, and humanities but rather to provide something
of a path, a way in, for researchers interested in developing more expansive
accounts of human development and subject formation.

To facilitate the use of this chapter as a waypoint on an interdisciplinary
trip, I will use a “thesis” format rather than presenting a continuous narrative
argument. For those looking for a fuller, more textured experience, many of
the points articulated here appear in long-winded form in my recent book
(Frost 2016). What I do here is refine and distill from that project discrete
claims or theses that can serve as discrete points of reference even as, at the
same time, each is a moment in the unfolding of the logic of a larger idea.
Being schematic in this way enables me to be concise in laying out an idea and
then to explain the theoretical and political significance of the claims along
with the logic that binds those points into a coherent conceptual map for
investigating humans in their world. In fact, it is the logic of the concepts that
underlies many of the prescriptive and proscriptive claims that I make along
the way.
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As a schema, the theses start minutely and somewhat abstractly, and then
they build step by step a concept of humans that demands different, and dif-
ferently detailed, figures of movement and interchange between body and
environment. Each thesis is substantively distinct; at the same time, each is
logically linked to the ones that precede and follow. I will elaborate the think-
ing that undergirds each thesis as I go. Note that theses 1 through 7 make
substantive (one might want to say ontological) claims, building a theoretical
picture of humans as biocultural creatures. Theses 8 through 10 address the
possibilities and cautions for research presented within a framework in which
humans are conceived as biocultural creatures. The earlier theses have concep-
tual and methodological implications, the later, methodological and
political.

The Ten Theses

Thesis 1 All living organisms, including humans, are porous. This thesis captures
the openness of living creatures to the material and social environments that
culture them and enable them to grow. The porosity, here, is meant in both
the metaphorical sense in which human subjects are constituted in and
through linguistic and cultural forms, and in the literal sense that living
organisms, including human subjects, are constituted and compose them-
selves with and through their engagement with their habitats (Alaimo 2010;
Fausto-Sterling 2012; Guthman and Mansfield 2013, Hoffmeyer 2008;
Landecker 2011; Lock 2013; Niewohner 2011). What is rejected in the stipu-
lation of this thesis are the suppositions, mentioned above, that the bodies of
living organisms are in some aspect closed to their environments, that living
organisms are distinct from their habitats and thereby merely interact with
them, and that human subjects precede and thus merely enter into and move
in the field of their action.

At the center of this thesis is the commonplace scientific insight that the
membranes of each and every cell in a living creature are permeable in such a
manner that there is an influx and efflux, a prolific traffic, of biochemicals into
and out of them at every moment. This trafic is more than a mere passive
diffusion of biochemicals. It is provoked and made possible by the myriad
proteins and biomolecules made by organisms in response to stability or
change in their social and material environments as well as to their perception
or imagination of stability or change in their social and material environ-
ments. There is a continuous movement of substances across the porous
boundaries of cells, across the porous boundaries of bodies—and it is this
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movement and traffic that underpins the processes of living and of subject
formation.

Thesis 2 What distinguishes the inside of a porous human creature from the
outside that is its social and material habitat is the specific concentration and
concatenation of activities and processes composing and decomposing it. This the-
sis answers the vexing possibility that the porosity of living organisms—and
all the traffic that is implied by cell membrane permeability—makes it impos-
sible to specify a distinction between the inside and the outside of a cell or a
body. That is, it addresses the concern that porosity—whether meant meta-
phorically or literally—results in a kind of environmental reductionism. It is
indeed the case that, because there is a constant traffic of biochemicals across
cell membranes, we cannot say that the distinction between the inside and the
outside of a cell, between the inside and the outside of a body, is a substantive
one, a matter of substance. Evan Thompson (2007) marks this insight when
he observes that “because its material composition is constantly renewed,” the
identity of an organism “cannot be based on the constancy of matter” (150).
But, clearly, cell membranes are boundaries, and they serve an important
boundary function, which is to say that cell membrane porosity is not equiva-
lent to a complete lack of boundary. The question is: what is the boundary
function of porous cell membranes?

Jesper Hoffmeyer (2008) notes that the traffic of biochemicals back and
forth across porous cell membranes creates “a basic asymmetry between an
inside and an outside, making the membrane a potential interface structure”
(34). These asymmetries or cross-membrane differentials in biochemical con-
centrations and electrochemical charges provoke and make possible the
protein-rebuilding, chemical transforming, moving-stuff-around activities
inside cells that constitute the manifold processes of living. Or to put the
point differently, the cellular activities that constitute living are impossible
without the precise changes in biochemical concentration and electrochemi-
cal charges made possible by cross-membrane traffic. Because of the depen-
dence of cellular activities upon cross-membrane traffic, we can say that rather
than being a substantive distinction, the distinction between the inside and
the outside of a cell, between the inside and outside of a body, should be seen
as one characterized by the specific forms of activity made possible by the
permeable boundary. In construing the distinction between the inside and the
outside in terms of activity, we can retain a claim about the ontological singu-
larity of each organism even as we acknowledge that each is likely symbiotic
with and embedded among many others and all manner of constituent forces
and elements.
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Thesis 3 A living organism is, ar any one moment, a temporally particular
configuration of processes of composing and decomposing. This thesis elaborates
the idea that the distinction between the inside and the outside of a living
organism is a distinction in activity. When biochemicals flow into and out of
cells across permeable cell membranes, their changing concentrations provoke
a myriad of cellular activities. These cellular activities build proteins and other
biomolecules that make possible an increase or decrease in that cross-
membrane flow, a change that in turn provokes more cellular activities. Cells
are precisely responsive to the cross-membrane traffic of biochemicals, and
their responses take the form of creating the conditions for further trafhic and
response—composing, decomposing, and recomposing molecules that
together enhance or diminish further traffic of biochemicals into and out of
cells. Because the processes of composing and decomposing provoked by
cross-membrane traffic are the condition for further processes of composing
and decomposing—that are the condition of further processes of composing
and decomposing—we should avoid thinking about living bodies as staid
matter, as stolid, static, and given. For similar reasons, we should not think
about what crosses cell membranes or what is generated in response as merely
adeposit, a sedimentation, or an imprint. The responses to the cross-membrane
traffic of biomolecules are as much activities of decomposing and recompos-
ing as they are activities of composing.

This thesis holds before us the notion that what we refer to as the biological
body is not pure or fixed but rather is constantly building and rebuilding
itself. The constant cross-membrane traffic and related cellular activity mean
that the form that living human creatures live and experience as ourselves in
any given moment is one instantiation of the processes of composing, decom-
posing, and recomposing that are continuously under way.

Thesis 4 All organisms, including humans, are biocultural. This thesis blends
the first three to provide a figuration of humans that captures how bodies
compose and recompose themselves in response to provocations of the traffic
of biochemicals across cell membranes. The amalgam term “biocultural” is
used here to evoke the insight, as articulated by Elizabeth Wilson, that “All
worlds are alloyed; no object is purebred” (2015: 29). In other words, it is
used to reference the insight that there is no aspect of a living organism that is
not cultured, that persists in its activities of composition and decomposition
of its own accord rather than through its interrelation, absorption, and trans-
formation with other substances, organisms, and creatures (Fausto-Sterling
2012; Haraway 2012; Jablonka and Lamb 2005; Lewontin 2002; Lock 2013;
Niewohner 2011).
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Such bio-culturing means that bones, cells, DNA, genes—or whatever
putatively “really on the inside” bio-things we can imagine—exist and persist
only through the processes of composing and decomposing made possible by
the traffic of stuff into and out of cells, across the permeable boundaries of the
body. In other words, the “bio-” of human organisms exists and persists only
because stuff on the outside, in the environment, traverses to the inside—and
back. Such bio-culturing also means that the perception of and identification
with norms in historically and culturally specific places, their internalization
and experience as a sense of self, and experiences of relating and working in
accordance with those norms as they manifest in the social and material orga-
nization of life are in the turgid mix of processes through which living human
organisms compose and recompose themselves as they live and grow.

We can list four general groups of phenomena that are integral to and are
the conditions for the composing and decomposing of living human
subjects:

(a) Matter from the outside of the body enters the body, and biochemicals
inside exit, and both directional movements support or transform the
activities of composing and decomposing. We can think here of chemi-
cals, minerals, microbes, gases, nutrients, and toxins (Guthman and
Mansfield 2015; Landecker 2011).

(b) The shifting organization and disposition of matter and energy, such as
light, sound, space, heat, vibration, gravity, and radioactivity, enters into
and impinges upon the modes, speeds, and manners of activity by which
organisms compose, decompose and recompose (Faber Taylor and Kuo
20006; Fitzgerald et al. 2016).

(c) Humans’ perception of, experience in, and active engagement with their
social and material worlds generate intellectual, emotional, psychological,
and behavioral responses that involve, in part, the circulation of hor-
mones, steroids, neurochemicals, and other biochemicals that shape and
reshape cellular activities of composing and decomposing (Cole 2009;
Fitzgerald et al. 2016; Kuzawa and Sweet 2009; McEwen 2012;
Mendenhall et al. n.d.; Muscatell et al. 2016; Romens et al. 2015;
Saldanha 2009; Thayer and Kuzawa 2015; Wilson 2011). We can think
here of social interactions, labor activity, cultural practices, eating pat-
terns, hygienic habits, exercise regimes, institutional involvements, mili-
tary service, arts training, transit and travel, access to health care, exposure
to violence, and so on.

(d) Human’s anticipatory, imaginative, and “inner-worldly” engagements
with their social and material worlds generate intellectual, emotional, and
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behavioral responses that involve, in part, the circulation of hormones,
steroids, neurochemicals, and other biochemicals that shape and reshape
cellular activities of composing and decomposing (Davis and Morris
2007; McEwen 2012; Muscatell et al. 2016; Slavich and Cole 2013). We
can think here of expectations about upcoming events, insights into
inequality, affective suasion, transitory identifications, memory, guilt,
reading, aesthetic inspiration, and other things that are a mix of this group
and the one prior.

The point of this thesis is that matter, energy, sensuous and social percep-
tion, and varieties of memory and imagination all together make possible,
provoke, redirect, and delimit a living human subject’s processes of compos-
ing and decomposing. Because these factors coincide in variously productive,
disruptive, and intensifying ways to condition and make possible a living
human subject’s processes of composing and decomposing, we must think of
humans as not just biological and not just cultural but instead as biocultural.

Thesis 5 7he habitats that culture living organisms, including humans, are
biocultural. This thesis is an extension and logical corollary of the prior thesis.
The environment in which humans live and come into being as subjects is not
merely the background for action, nor only an object of action, but also,
ineluctably, a compositional factor in human subjects’ composing, decompos-
ing, and recomposing activities. The sense in which [ am using the term “hab-
itat,” then, draws on the notion of “milieu” developed by Jakob von Uexkull
(2010) and Georges Canguilhem (2008) according to whom a milieu is not
merely an object-filled space in which a creature moves but a meaningful field
constitutive of life and sense of self for the organisms who grow and live
within it.

Social and political theorists tend to get half of the point of this thesis when
we think in terms of the ways that aesthetics, cultural practices, norms, and
institutions shape modes of identity and subject formation. And life scientists
tend to get another half when thinking in terms of the ways that nutrients and
toxins shape development and growth within lifetimes and across generations.
But we have just seen that the factors that condition and make possible the
processes of composing and decomposing are mineral, chemical, energetic,
spatial, organic, microbial, social, perceptual, normative, aesthetic, and imagi-
native. Since each and every one of these factors together—synergistically and
discordantly—make possible, redirect, and recalibrate a living human sub-
ject’s processes of composing and decomposing, the habitats that culture
humans qua biocultural creatures are best conceived not as just one aspect
(social/symbolic/representational) nor as just one kind (material/chemical/
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microbial). All of them co-occur as the biocultural habitats that culture
humans.

Thesis 6 7he responses of biocultural creatures to bio-culturing are noncontem-
poraneous with their current habitass. This thesis points to a time lag between
environmental provocations and the activities of responsive composing and
recomposing. This time lag trips up any easy turn to behaviorism or environ-
mental reductionism in thinking about how humans as biocultural creatures
live in and engage with their worlds. As noted above, a living body responds
to the constant inflow and outflow of matter, energy, and percepts by adjust-
ing the forms and the frequencies of its activities of composing and decom-
posing. When a living body responds to its habitat by adjusting its activities
of composing and recomposing, those adjustments “set the template for the
future” (Landecker 2016: 95) in the sense that they prepare that living body
to respond well to similar future habitats. A body’s adjustment of the activities
of composing and recomposing is anticipatory (Meloni and Testa 2014), a
carrying forward of current responses in preparation for future responses
(Frost 2014, 2016; Oyama 2000). These adjustments are variably durable,
having short-term, medium-term, and long-term effects upon the activities of
composing and decomposing in individual lifetimes as well as in the compos-
ing and decomposing activities of subsequent generations (Champagne 2011;
Guerrero-Bosgana and Skinner 2009; West-Eberhard 2005). Because respon-
sive adjustments endure in these ways, they affect subsequent responses of a
living body to subsequent inflows and outflows of matter, energy, and per-
cepts. These anticipatory adjustments mean that, at any point in time, the
array of a living body’s possible responses to its immediate habitat is not
wholly contemporaneous with that habitat. A body’s responses to inflows and
outflows of matter, energy, and percepts are the material and energetic trace of
that body’s or of previous generations of bodies’ past responses to past habi-
tats. Because any future habitat inevitably is different from in the sense that it
does not coincide exactly with the one that provoked the preparatory respon-
siveness, a creature’s biology is noncontemporaneous with its habitat.

Thesis 7 In the noncontemporaneity of organisms vis-a-vis their habitats lies
the distinction of living organisms, including human subjects, from the habitats
that culture them. This thesis refines the second thesis concerning the distinc-
tion between the inside and the outside of the body and reinforces the rejec-
tion of behaviorism and environmental reductionism seen in the sixth thesis.
By adding the temporality of the processes of living to the account of the
ontological singularity of each organism, this thesis heads off the concern that
the selective porosity of living organisms and their responsiveness to their
habitats entail that living creatures be conceived as merely responses to habi-
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tats, smears emerging from the background environment. The noncontempo-
raneity of a living body’s responsiveness to its habitat means that a living
organism is not reducible to its current habitat. Because responsive adjust-
ments to the activities of composing and decomposing are carried forward
through time to shape subsequent responses to subsequent habitats, a living
organism’s capacity to respond to a contemporary habitat is an effect of its
past responses to past habitats. Meloni and Testa (2014) explain this noncon-
temporaneity in remarking that the body of a biocultural creature “is at once
inhabited by the traces of its past and seeded with traces of its future” (15).
From within the perspective that construes organisms as biocultural, then, the
fleshy “itness” of living bodies—what we experience as the physical form and
substance of the embodied self—is a product of that anticipatory carrying
forward of past responses. Which is to say that the existence of living bodies
as discrete ontological phenomena is an effect of their noncontemporaneity
with their habitats.

Thesis 8 Biocultural habitats, and the biocultural creatures cultured in them,
are multiscalar, both temporally and spatially. This thesis highlights the idea
that the conditions for the activities of composing and decomposing within
biocultural creatures occur at the fine molecular and cellular scale all the way
up through the macro spatial scales of global political economy and global
climate change, at temporal scales reaching from fractions of a second through
lifetimes, generations, and eons (Oyama et al. 2001; Fujimura 2005). I pose
this as one of the theses because the deployment of restrictive temporal and
spatial scales in research on humans as biocultural creatures can have a distort-
ing effect on findings. As Shostak and Moinester (2015) observe, the huge
spatial and temporal variability in the way that researchers conceptualize the
environment generates “‘regimes of perceptibility’ in which particular aspects
of the environment become more or less visible” (195). So, for example,
Landecker (2011) argues that “the experimental formalization of food” in
epigenetics research can lead to food “stand[ing] in for the environment in the
dyad of ‘gene-environment interactions” (168). Similarly, Darling et al.
(2016) contend that because “biospecimen collection” is seen as “a marker of
robust science,” researchers often use the body as a “surrogate” for the envi-
ronment (55) with the effect that they “reduce social processes to bodies”
(57). In both cases, a narrow focus on a specific spatial scale obscures from
analytic view the broader social and political milieux in which food is pro-
duced and rendered available or in which psychological and biological stress-
ors are generated and experienced.

Below, I outline three interrelated problems already anticipated and
observed in some of the related literature when the temporal and spatial mul-
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tiscalarity is ignored, when biocultural creatures and biocultural habitats are
construed very narrowly and within a limited time frame.

One problem is a kind of environmental determinism in which the spatial
and temporal multiscalarity of biocultural habitats is narrowed sharply with
the effect that members of particular neighborhood or section of a city might
be judged as producing and reproducing, by themselves, malignant social
relations, persistent poverty, endemic violence, or toxicological health crises
(Duster 2006a; Mansfield 2012; Rose and Abi-Rached 2013). In focusing on
how patterns of behavior, illness, or trauma “become ingrained within a spe-
cific population”—geographically or demographically defined—researchers
ignore myriad spatial and temporal scales of social and material environments,
generalizing claims across rich and variegated communities and obscuring the
historical and structural forces that constitute the community as such (Meloni
and Testa 2014: 17). Some of the scales rendered imperceptible in such mono-
scalar research approaches can be personal and interpersonal, such as inter-
generational family and kinship networks, community organizations, policing
practices, educational institutions, population migration, and participation in
popular and sub-cultures. Others scales can be structural, impersonal, and
political, such as patterns of commercial and residential zoning, labor market
transformations, national and governmental ideologies, wars, and so forth.
The point here is that at all of these scales together, biocultural habitats create
the conditions for diverse, cross-textured forms of subjectivity at the same
time that they contribute to regionally and locally persistent patterns of pov-
erty or violence. To ignore the temporal and spatial multiscalarity of biocul-
tural habitats is to risk homogenizing a population and misconstruing social
and political phenomena, often in ways that perpetuate ideologically satu-
rated assumptions about class, race, ethnicity, gender, sexuality, and national
origin (Duster 2006a; Mansfield 2012).

Another problem with ignoring the temporal and spatial multiscalarity of
biocultural creatures and biocultural habitats is the mobilization of a neolib-
eral conception of the individual according to which individuals are held to
be responsible for anticipating and ameliorating the health and developmen-
tal effects of toxins or poverty or stress by managing their homes or work-
spaces or illnesses by themselves (Darling et al. 2016; Mansfield 2012; Meloni
and Testa 2014; Rose 2007). To focus on the individual without considering
the many scales of the social and material environments that shape their lives
is to individualize and moralize problems like pollution, economic transfor-
mation, and political violence that are properly conceived as collective prob-
lems demanding collective, political solutions (Brown 2005). To proceed by
granting the full spatial breadth and temporal depth of biocultural habitats
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and the humans cultured in them is to put oneself in a position to discern
patterns and trends in subject formation, behavior, culture, environment, and
political economy—and possibilities for transformation—that otherwise
might be missed or overlooked.

And a third problem that follows from ignoring the temporal and spatial
multiscalarity of biocultural creatures and biocultural habitats is the figura-
tion of the maternal body—or the uterus—as the environment in which
babies grow (Daniels 1997, 2006; Martin 1991; Richardson 2015; Richardson
et al. 2014). This spatial and temporal narrowing ignores both men’s and
women’s exposures to reproductive, developmental, and teratogenic toxins
over their lifetimes. It also obscures the intimate, social, political, and eco-
nomic contexts that shape how women live when they are pregnant or raising
children. Such a spatial and temporal narrowing renders women singularly
responsible for fetal and child health, often in ways that are clinically incom-
plete as well as morally, socially, and legally punitive.

In attending to the spatial and temporal multiscalarity of biocultural crea-
tures and biocultural habitats, researchers are better prepared to detect and
account for these problematic kinds of scale slippage. Rachel Lee (2014)
argues that if we can hold before our analytic attention these combined or
transecting scales, we will be able to discern those instances in which research
that includes biocultural factors might rely on the “affective, psychic impor-
tance” of extant racial, gender, and sexual categories and their “materializa-
tion in legal, clinical, commercial and civil social contexts” (54). We will
also, she claims, be more readily alert to the creation of “micro-scale risk
factors as new markers of difference” (57). Indeed, Lee speculates that as the
notion that humans are biocultural creatures diffuses through different
research and policy fields, it is quite possible that “race—as a synecdoche for
exploited, expendable bodies and bodily parts/habits—must make room for
finer articulations of how disabled, diseased, or virally positive, impover-
ished, imprisoned, or otherwise debilitated classes are constituted as the new
‘aliens’” (57).

In pointing to the need to attend to the multiple spatial and temporal scales
at which bio-culturing occurs, this thesis nevertheless does not demand that
everything and all time frames should be put in the front and center of anal-
ysis—a paralyzing and likely impossible task. As a range of scholars have sug-
gested, distinctions and priorities must be made so as to be able to engage in
study, but the parsing of those lines and the circumscription of analysis should
be carefully considered, explained, and revised if they delimit rather than
facilitate understanding (Barad 2007; Connolly 2013; Latour 2004, 2013;
Oyama et al. 2001).
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Thesis 9 Research on humans conceived as biocultural creatures must take into
consideration, if not into full account, the combined material, spatial, social, and
representational dimensions of the processes of bio-culturing. This thesis is an
insistent reminder of what it means to say that humans are biocultural crea-
tures. According to the prior theses, living human subjects are composed and
recomposed, formed and reformed, through the material, chemical, nutritive,
toxic, gaseous, spatial, and microbial constituents of living processes as well as
the desires, norms, ideas, principles, identifications, disciplines, and forms of
resistance that attend collective social and political life. To study subject for-
mation or the development of persons, then, we need to account for all the
biocultural constituents formative of living human subjects and to trace the
characteristics of those biocultural formations.

So, for instance, to study the embodiment of norms or the circulation of
affects might require going further in one’s analysis than elucidating the ways
that social norms, ideological expectations, political upsets, and institutional
inequalities give a dispositional tenor to the experience of being a subject. It
might also require that one explore how affects’ varied durability and mutabil-
ity in social and political subjects reflect and provoke hormonal, steroidal,
neurochemical, immune, and other transformations that induce a subject’s
body to compose and recompose in ways that are experienced as habitual
anger, periodic stress, a spate of irritability, or a spell of what Jos¢ Munoz
(2000) called “feeling brown.” Alternatively, as Elizabeth Wilson (2011) has
argued, the study of depression might include not only biochemical imbal-
ances, pharmaceutical prescriptions, dietary patterns, and personal trauma
but also social and familial bonds, the experience of health, employment
opportunities, institutional inequalities, displacement, cultural norms, politi-
cal and economic shifts, and cultural or collective trauma.

This thesis, then, pushes researchers to consider the fullness and multidi-
mensionality of biocultural creatureliness and biocultural habitats, even in
projects that have a primary orientation in cultural critique or scientific
investigation.

Thesis 10 7he ontological distinctness and bistorical singularity of each human
conceived as a biocultural creature can only be understood through considering
how the social and political differentiation of people into groups creates patterns in
the biocultural habitars in which each individual grows and lives. This thesis is a
response to the possibility that the idea that humans are biocultural creatures
will be taken as license to champion the irreducible biological singularity of
each individual. Within such a scenario, the fact that biological processes track
the singular history of each living individual’s series of habitats is taken to
mean that demographic group categories, like race and ethnicity, can be tabled
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as analytically irrelevant (Hibbing 2013). However, as Rajagopalan and
Fujimura (2012) point out, while the prospect that each person’s epigenomic
health profile is “unique” can be “potentially democratizing” in medical fields
that historically have apportioned diagnosis and care according to broad polit-
ical racial categories, research that consequently ignores socially and politically
potent demographic categories does not take adequate account of the fact that
“differences in disease incidence among different race and ethnic groups” cor-
relate “with socioeconomic disparities that exist between different race and
ethnic groups in the U.S.” (661, 659). To track how social and political life
shapes biological processes is to have to conceive of race, for instance, as not
merely a way of looking at or telling stories about particular people (a form of
representation) but also as a patterned set of political, cultural, and economic
institutions and practices that differentiate groups and structure the places and
the means by which people live their lives (Haywood 2013; Weheliye 2014).
Because social and material worlds are constituent conditions for the living
persistence of biocultural creatures, and because those social and material
worlds are organized in accordance with complex political formations like
race, class, and gender, the biological processes of composing, decomposing,
and recomposing are ineluctably, if variably, constituted through the experi-
ence of living as members of historically and geographically particular groups
(Duster 2006b; Fujimura et al. 2014; Hancock 2013; Saldanha 2009).

This dimension of the tenth thesis may seem tricky to navigate because
thinking about demographic groups in conjunction with biology is fraught
with awareness of various political histories of racial biologism and eugenics
(Esposito 2008, 2012; Fujimura and Rajagopalan 2011; Mbembe 2003;
Meloni 2016; Meloni et al. 2016; Montoya 2007, 2011; Roberts 2011;
Schiebinger 1993). However, in consonance with some of the theses outlined
here, there are a number of scholars venturing to recalibrate the temporal and
spatial frameworks within which race is imagined and analyzed. Such tempo-
ral and spatial recalibrations allow us to account for the constituted character
of race as well as for the ways that it is experienced phenomenologically and
lived bioculturally. For such scholars, race emerges as a lived reality through
the social and geopolitical relations and institutions that are organized in
accordance with symbolic and representational modes of differentiating
groups (Fausto-Sterling 2008; Lee 2014; Kuzawa and Sweet 2009; Saldanha
2009, Thayer and Kuzawa 2011; Wright 2015).

In such analyses, the variegated spatial scale compels us to take into account
the specificities of racial formation at the level of identity, norms, and inter-
personal relations as well as in the geographies and cultures of institutions,
neighborhoods, cities, regions, nations, and digital communities. What is per-
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tinent here ranges from the micro-aggressions of everyday life to gross pat-
terns of political, economic, legal, and cultural distinction and separation.
The variegated temporal scale compels us to take into account not only the
historical specificity of the forms of symbolization and representation that
mobilize and reference differentiation but also the means through which those
histories are carried partially forward and oftentimes mixed in various politi-
cal and economic institutions and in a range of cultural and legal practices.
Because these approaches foreground the complex spatial and temporal
dimensions of racial formation and racialization, they provide a means to
understand the embodiment of race as a dynamic process that has enduring
although not intransigent effects on the processes that constitute living for
humans conceived as biocultural creatures.

What is particularly striking is these analyses that recalibrate the spatial and
temporal dimensions of race is the way in which what we know as “race” is
doubled in the sense that it is neither just cultural nor just biological but
rather both—or biocultural as the concept is developed through this chapter.
So, in one facet of analysis, race consists in an astonishingly complex variety
of symbolic, social, material, and oftentimes violent forms of differentiation.
In another corner of analysis are the effects that these forms of differentiation
have on the circulation of stress hormones and steroids, the sensitivity of
inflammatory and immunitary processes, the regularity of sleep patterns, the
digestion and metabolism of nutrients, and vulnerabilities to injury, sickness,
and depression, all of which in turn affect how people live with and among
one another, shaping them as social and political subjects (Mendenhall et al.
n.d.; Thayer 2014; Thayer and Kuzawa 2015). From within this doubled per-
spective, race as social and political differentiation and organization produces
biocultural habitats that culture biocultural creatures in ways affected by that
differentiation and organization. To deploy the terms of Troy Duster’s (20064,
b) argument, racialized biocultural subjects are produced as such through liv-
ing in racially striated biocultural habitats.

One of the dangers in pointing out this kind of doubling is that the social
and political marks of representation might be taken as a proxy, for example, for
the kinds of biological traces of stress that are induced by features of the social
and material environments organized in keeping with those representational
forms and norms. I am thinking here of the forms of racialized medicine that
generalize health predicaments via racial categories (Duster 2005, 2015;
Fujimura 2015; Fullwiley 2008; Inda 2014; Montoya 2007; Roberts 2011;
Tallbear 2013). To mitigate this slippage from “the biocultural formation of
racialized subjects” to “race as a cause or marker of disease,” we need to attend
(again) to the multiple scales and varied topologies and temporalities of biocul-
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tural habitats. We need to keep in mind that simply being racialized in a racially
differentiated biocultural habitat is not determinative for a demographically
delimited form of good or ill health. Racial forms of differentiation are crosscut
by class, gender, and myriad other micro and macro dimensions of biocultural
habitats, not only in the material organization of life in the form of work, diet,
shelter, toxins, medical care, and green space but also in the patterns of ideas,
icons, friendships, and kinship relations that provide inspiration, consolation,
desolation, and hope. Furthermore, the evental, periodic, habitual, or chronic
persistence of these biocultural factors, the timespan of life within which they
provoke each biocultural subject, their concurrence, synchronicity, or asyn-
chronicity with each other all have an effect on how a biocultural creature devel-
ops and persists, in sickness or in health. The complexity of biocultural factors
involved in composing, decomposing, and recomposing biocultural creatures
means that even when human subjects live together in similar biocultural habi-
tats, they will not necessarily have similar lives or similar selves. Perhaps another
way to state the point of this thesis is that we cannot appreciate or apprehend
how living subjects’ biological processes are responsive to their biocultural habi-
tats without taking into account what those biocultural habitats are.

PAUSE.

With nods and winks to Karl Marx’s 7heses on Feuerbach (1978), I am often
asked what the 11th thesis might be. It is not logically necessary. But an 11th
thesis would likely petition scholars to formulate their questions and present
their findings in ways that enhance rather than detract from the conditions
for people’s political or collective self-determination.
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