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EDITORIAL 

Dr. Giovanni Aloi 
Editor in Chief of Antennae Project	  
Lecturer in Visual Culture: 
School of the Art Institute of Chicago 
Sotheby's Institute of Art 
Tate Galleries 
www.antennae.org.uk 

This is the second installment dedicated to the topic of multispecies intra-actions. Moreover so than 
the previous, it substantially focuses on the impact that Karen Barad’s work is having on 
contemporary artists who respond to the challenges involved in envisioning and understanding the 
multilayered entanglements that encompass ecosystems, biotechnologies, and biocapitalism. Eben 
Kirksey, co-curator of the exhibition titled Intra-action which much informed and inspired this, and 
the previous, issue of Antennae clearly explains the origins and potentialities of ‘multispecies intra-
action’ in an interview with myself and Madeleine Boyd (co-curator of Intra-action). 
 Thereafter, artist Alyce Santoro brings us to reconsider our everyday perceptions through 
Karen Barad’s concept of intraconnectedness. “How would our experience of reality be different if 
existence were commonly imagined to be a collective affair?” Artist Patricia Adams explores the 
challenges and productivities involved in transgressing the scientific protocol to tap in the potential 
to modify the human body through biotechnology. Through the work of artist Beatriz da Costa, 
Susanne Pratt explores the problematics involved in measuring up to/against/with laboratory mice, 
their ambivalent positioning as companion species upon which our own lives somewhat depend, and 
the different time/cost scales that define this condition. Deanna Pindell explores Barad’s theory of 
Intra-activity, which proposes that phenomena (including ourselves) are performatively created in 
the world's ongoing reconfiguration of itself, challenging critical questions about audience and 
aesthetics, social or political purpose, and formal issues and functionality. Tarsh Bates invites us to 
look at the microscopic scale inhabited by Physarum polycephalum (slime mould/mold), an 
organism used in scientific research that is commonly found in piles of leaf, litter, and human 
composts. As the artist claims,” intelligent yet brainless, P. polycephalum forms a fan-like network 
of tendrils in its quest for food. Each tendril moves almost visibly by cytoplasmic streaming – a 
pulsing movement of the liquid inside its cell walls”—Bates’ essay establishes a dialogue between 
scientific and artistic ontoepistemologies, focusing on how (and why) the matter of slime mould/
mold matters. Karin Bolender invites to carefully consider the spaces and lacunae between human 
logos and “animal” bodies through a performance piece titled Gut Sound Lullaby, a piece 
reverberating with Karen Barad’s radical assertion that “human bodies are not inherently different 
from nonhuman ones.”  
 Those interested in further exploring the themes discussed in this issue may find the newly 
published The Multispecies Salon, edited by Eben Kirksey, of interest. This collection is an inspiring 
and informative introduction to multispecies ethnography—new opportunities to rewrite 
entanglements between ecosystems, humans and other species in which a positively charged 
multispecies engagement between artists, scientists, and anthropologists is fundamental. Lastly, 
many thanks to all the contributors who worked on this issue and to Madeleine Boyd for her kind co-
editorial work.
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he phrase “multispecies intra-actions” emerged 
in November 2012 during an event at SOMArts 
gallery in San Francisco where multispecies 

ethnographers and artists gathered to “poach” Karen 
Barad’s work.  Our discussions at SOMArts orbited 
around two texts: “Meeting the Universe Halfway,” 
Barad’s seminal 1996 essay which bears the same title 
as her later book, and “Posthumanist 
Performativity” (2003).  Barad coined the term “intra-
actions” in 1996 to problematize common sense 
assumptions imbedded in the word “interactions.” 
While descriptions of interactions tend to make 
dichotomous distinctions between subjects and 
objects, Barad’s notion of intra-actions gives a 
presence to the “constructed boundary between the 
‘object’ and the ‘agencies of observation’.” “Abstract 
objects or observation-independent beings” do not 
exist according to Barad, and therefore “there is no 
sense of two things to interact” (1996: 179-180). 

“Posthumanist Performativity” argues that “intra-
actions are constraining, but not determining” (2003: 
826).  While key players in the field of science and 
technology studies were highlighting the role of human 
entrepreneurs in assembling networks of non-human 
agents (i.e. Latour 2004), Barad offered a theoretical 
approach that destabilized and decentered 
anthropocentric accounts: “Agential intra-actions are 
specific causal material enactments that may or may not 
involve ‘humans.’   Indeed, it is through such practices 
that the differential boundaries between ‘humans’ and 
‘nonhumans,’ ‘culture’ and ‘nature,’ the ‘social’ and the 
‘scientific’ are constituted” (2003: 817).  This essay anticipated    later    moves   in  the   field of multispecies 

 
 
 
 

studies by challenging assumptions about the 
exceptional nature of the human: “Bodies are not 
objects with inherent boundaries and properties, they 
are material-discursive phenomena. ‘Human’ bodies are 
not inherently different from nonhuman ones” (2003: 
823). Bodies might be understood as species multiples, 
crowded with swarming forms of life. 

If Barad originally formulated her ideas in the 
context of theoretical physics, multispecies thinkers have 
run with them into the domain of biology.  Donna 
Haraway, one of Barad’s colleagues at UC Santa Cruz, 
writes: “living critters form consortia in a baroque medley 
of inter- and intra-actions” (2008: 31).  Intra-actions 
might be understood in the context of symbiosis, a 
merging of two kinds of organisms that induces 
changes in all parties to the encounter.  Symbiosis, in 
the eloquent prose of Lynn Margulis and Dorion Sagan, 
involves “the co-opting of strangers, the involvement 
and infolding of others” (Margulis and Sagan: 20). 
Some symbiotic associations involve the physical 
merging of two organisms, as illustrated by the figure of 
Micotricha paradoxa—the paradoxical protozoan 
discussed in Haraway’s When Species Meet, which has 
hair-like spirochete worms embedded in the surface of 
its cells (2008: 285-6).   

Multispecies intra-actions, which do not result in 
ongoing corporeal entanglements, are constantly taking 
place in ecological and evolutionary time.  Intra-actions 
involve transformative encounters, seductive moments 
that generate new modes of coexistence.  Consider 
predator-prey relations, where one party to the 
relationship   is    constantly   trying  to escape, evade, or  

T 

MULTISPECIES  
INTRA-ACTIONS 

The Multispecies Salon was published in the autumn of 2014 and became an instant academic hit. Bringing 
together the voices of many exciting and innovative artists and scholars, the book advocates a radical decentering 
of anthropocentrism; one surpassing in scope and complexity the reorientations already operated by animal 
studies over twenty years. Here Eben Kirksey talks to us about the key concept of ‘multispecies intra-actions’, its 
origin, applications and potentialities. 

Author: Eben Kirksey 
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capture the other.  The visual and cognitive abilities of 
the bird are brought into being by the camouflage of the 
caterpillar, which make it difficult to discern against a 
backdrop of foliage (Stengers 2010: 35-6). Beings are 
co-invented amid intra-actions, they “integrate a 
reference to the other for their own benefit,” forming a 
shared milieu, an environment (Amin and Thrift 2013: 
132).   

If some cultural critics would have us believe 
that the notion of “species” is an anthropocentric 
imposition “in a heterogeneous field of interests and 
affects” (Ingold 2013: 20), Barad offers conceptual 
resources for thinking about how other kinds of critters 
constitute each other with their own practices of 
classification, recognition, and differentiation.  She 
suggests: “It is through specific intra-actions that a 
differential sense of being is enacted in the ongoing ebb 
and flow of agency” (2003: 817).  Rather than assume 
that we humans are exceptional in our ability to 
recognize other kinds of critters, we can explore how 
species emerge through intra-actions with companions 
(cf. Haraway 2003).  Certainly some species have been 
brought into being through transformative encounters 
with humans, as they are isolated and stabilized by our 
technologies and practices.  But, other kinds of 
entangled critters bring themselves into being—living 
and dying largely beyond the purview of human 
perception and action.  Species persist across time and 
space as they rediscover each other in intergenerational 
dances.  Multispecies intra-actions thus involve the 
mutual constitution of entangled agencies (Kirksey 
2015). 

The idiom of multispecies intra-actions opens up a 
number of questions: What possibilities exist for agency, 
for intervening in the world’s becoming? How are 
multispecies ethnographers and allied artists 
reconfiguring purloined “apparatuses” with intra-active, 
performative, and worldly interventions?  Where do the 
issues of responsibility and accountability enter in? 

Karin Bolender, who was present at the 
“Multispecies Intra-actions” event in the SOMarts gallery 
as an author and a poacher, took the ideas further with 
her own performative intervention.  R.A.W. Assmilk Soap, 
the essay Bolender offered up for poaching, was a 
storytelling experiment in collaboration with an American 
Spotted Ass.  Using the material-semiotic elements of 
anti-bodies secreted in milk from a donkey named 
Aliass (an animal who Bolender affectionately calls “her 
ass”), she crafted a story involving a swarming multitude 
of visible and invisible critters.  Following the discussion 
of this essay at SOMarts, Bolender extended her 
experiments in human-equine interactions by performing 
Gut Sounds Lullaby, an art installation involving her own 
pregnant body and a party pony named Fireball (see 
Bolender, this volume).     

As “Multispecies Intra-actions” moved from 
SOMarts in San Francisco to MOP gallery in Sydney, 
Barad’s ideas served as a charter as I gathered up 
artworks for inclusion in the exhibit I curated with Maddi 
Boyd.  Select artworks that had already travelled around 
the United States with The Multispecies Salon, like 
Deanna Pindell’s fuzzy softball-sized “Thneeds 
Reseeds,” provoked new ways of thinking 
about Barad’s work.  Pindell created these sculptures to 

Viveca McGhie 	  
Karen Barad’s notion that “human” bodies intra-act with nonhuman ones was illuminated by Viveca McGhie, who transferred microbes from 
her own face to a model made of agar gel.  As this sculptural face bloomed with vibrant communities of yellow, black, orange, and white 
bacteria, it became an opportunity to reflect on our entanglements with the invisible multitude shaping our world in ongoing intra-activity (cf. 
Barad 2003: 823, 826). 
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expose and derail dominant strategies for managing 
forest life, she used donated multicolored wool 
sweaters as raw materials for rethinking the tactics of 
reseeding clear-cut landscapes near her home on the 
Olympic Peninsula of Washington State.  These felted 
balls offered an opening for new creative interventions 
in the world (cf. Barad 2003: 826; Kirksey 2014: 145-
153).  Poaching insights from Barad, Deanna Pindell 
continues to explore a matrix of cyclic intra-activity—the 
constant co-making of a healthy compost of ideas and 
systemic health (see her contribution to this volume).  

The idiom of “Multispecies Intra-Actions” offers 
us more than just a way of speaking and thinking about 
artworks and purely academic abstractions.  With the 
essays in this collection you will find practical 
applications of a nuanced philosophical project.  “‘We’ 
are not outside observers of the world, nor are we simply 
located at a particular place in the world,” as Karen 
Barad reminds us.  “Rather, we are part of the world in 
its ongoing intra-activity” (2003: 826). 
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ben Kirksey was interviewed in occasion of the 
publication of The Multispecies Salon by 
Giovanni Aloi and Maddi Boyd. 

Maddi Boyd: The term ‘multispecies’ becomes a 
powerful analytical device when considering the 
perspectival shifts implied.  Much more than ‘non-
human animal’ focused dialogue, for example, 
‘multispecies’ thinking brings us to both a 
specificityand fluidity that has little predetermined 
weight referencing dualisms such as nature/culture 
and human/nonhuman, or misleading umbrella 
terms such as ‘animal’ or ‘insect’.  How does 
multispecies thinking generate shifts in practice? 

Eben Kirksey: Annemarie Mol has always been a 
source of inspiration for me in thinking about these 
issues.  Her classic book, The Body Multiple, argues 
that “reality multiplies” when you assume that reality 
does not precede practices but is part of them.  By 
conducting a praxiography, by studying the scientific 
techniques for making species visible, tangible, and 
knowable, ethnographers are attending to the ebb 
and flow of agency in multispecies worlds.  Looking 
at the microprocesses and practices that make 
some critters part of the known world for humans 
also offers a chance for reflecting on the forces that 
make others invisible and unknowable. 
Praxiographic studies that expose limits and 
epistemological edges to technical practices also 
open up opportunities for doing things differently. 
The Multispecies Salon showcases artists and 
scholars   who   are   experimenting  with practices— 

developing novel methods and tactics for exploring 
multispecies contact zones. 

Giovanni Aloi: The phrase ‘multispecies 
ethnography’ acquires a central role in the 
introduction of The Multispecies Salon.  Can you tell 
us how different the proposal implied by this new 
label is from previous human-animal 
studies/posthumanist tropes? 

EK: For starters, multispecies ethnography is a 
much broader field than animal studies. Fungi, 
plants, and the riotous diversity of microscopic 
critters—slime molds, bacterial cultures, chytrids, 
among others—are central figures in recent work by 
multispecies ethnographers. Work in the 
posthumanities very much serves as a charter for 
multispecies ethnography.  The book series edited 
by Cary Wolfe—with monographs by Michelle 
Serres, Donna Haraway, Isabelle Stengers, Jacques 
Derrida, among many other influential thinkers—has 
provided much inspiration for multispecies thinking. 
Approaches to multispecies ethnography, bring 
empirical material together with philosophical 
insights.  Ethnography is a signature method of 
anthropology, a discipline Alfred Kroeber regarded 
as “the most humanistic of the sciences and most 
scientific of the humanities.”  If scholars in the field of 
cultural studies often rely on texts that they find in the 
media or on the internet, most ethnographers remain 
committed to the sorts of insights that emerge 
through open-ended interviews with interlocutors.  
The     book    showcases    work    by   multispecies 
ethnographers   and   artists   who have added novel 

E 

THE MULTISPECIES 
SALON 

Eben  Kirksey talks to Giovanni Aloi and Maddi Boyd about The M ultispecies Salon and why multispecies 
ethnographies constitutes a much broader field and perhaps a more productive one than animal studies. 

Interviewers: Giovanni Aloi and Maddi Boyd 
Interviewee: Eben Kirksey 
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tactics and techniques to the anthropological tool kit, 
moving beyond the idea that we should just glean 
empirical material from interviews with people. 
Rather than see empirical reality as something that 
remains independent of our modes of inquiry, many 
playful interventions in the book muddy the 
distinction between artist and ethnographer, 
between subject and object.  

GA: I have personally, for a long while, suspected 
that the field of animal studies, with all its current 
fragmentation and persistent focus on animals as 
subjects may be ultimately missing important 
opportunities to effectively re-think humans and 
nonhumans beyond anthropocentrism.  What’s your 
take? 

EK: We must not forget that humans are also 
animals—bipedal critters with our often myopic 
primate visions.  Zoocentrism, a slightly wider field of 
vision than anthropocentrism, is at the heart of 
animal studies. Giving preference to animals 
obscures other forms of creaturely life.   

GA: Could multispecies ethnography constitute a 
productive alternative to animal studies?  What do 
you think the relationship between animal studies 
and multispecies ethnography will be?  

EK: Multispecies ethnographers are poaching some 
methods from scientists who study animals—
namely the techniques of ethology, a field 
conventionally understood as “the study of animal 
behavior in a natural environment.”  Ethnographers 
are also purloining tactics and tools from 
microscopy, field ecology, and botany.  There is 
currently much overlap at conferences and other 
sites where academics meet.  Individual scholars are 
also fluidly moving among the fields of “animal 
studies,” “multispecies ethnography,” or “more than 
human geography,” depending on the context. 
Vibrant intellectual communities are also forming with 
critical plant studies, microbe studies, and fungal 
studies.  Many multispecies ethnographers are 
flâneurs, walking among these diverse fields, cross-
pollinating conversations as they move among 
social worlds. 

MB: What stands out to me is a focus within the 
book on microbial, plant and insect life forms, 
destabilising the view that ours is a world under 
dominion of mammals.  We learn of the microbial 
political incursions of breast milk cheeses fermented 
by Miriam Simun and discover new temporal rhythms 
within the matsutake mushroom investigations of 
Anna Tsing. Do you think it is possible to develop an  

intellectual affinity with the microbial, vegetative or 
insectoid as we might with other mammals? 

EK: Certainly—many people are already doing this.  
Hugh Raffle’s Illustrated Insectopedia: Insect Love 
from A to Z is one major intellectual project that 
explores affinities with arthropods.  Michael Marder’s 
Plant Thinking traces vegetative affinities in 
philosophy. Myra Hird has done kindred work with 
microbes. And more than these credentialed 
university researchers, there are many organic 
intellectuals (organic in a Gramscian sense) who are 
developing these affinities.  Gardeners and farmers 
are the vegetative examples hiding in plain sight.  
Many people are learning to distinguish “good” from 
“bad” microbes—like the cheesemakers described 
by Heather Paxon in The Multispecies Salon—or 
even people who are engaging in self-
experimentation by doing fecal transplants. 

GA: A quote from Susan Leigh Star featured in the 
introduction reads: “Nonhuman is like non-white, 
[…] it implies a lack of something”. I personally find 
myself in disagreement with this statement. 
Nonhuman, I believe, is a subtractive term only as far 
as it simultaneously implies a wealth of possibilities 
to be something else.  It does not deny the 
opportunity to be something different, and if 
anything, it points at a possibility for difference. Its 
flaw is perhaps implicitly anthropocentric and possibly 
hierarchical.  I am concerned that, sometimes, we 
tend to corner ourselves so much through a re-
thinking of the language we use in discussing 
posthumanist frameworks that very little can ultimately 
be said.  What’s your take?   

EK: I think we’ll have to agree to disagree.  Dividing 
the world into humans/non-humans imposes a 
binary that we can sidestep with multispecies 
thinking.  “Non-human” assumes too much about 
the very thing that it ostensibly opposes: “the 
human.”  The notion of “the human” starts to 
fragment when one studies bodies and 
assemblages as species multiples, intricately 
coordinated crowds swarming with life.  Haraway is 
asking us to think about all of the microbes, plants, 
and animals who make us what we are when she 
insists (poaching Latour) that “we have never been 
human.”   

GA: Michel de Certeau’s concept of ‘reading as 
poaching’ played a key role in the making of The 
Multispecies Salon book.  Poaching constitutes a 
form of intellectual trespassing through which an 
author’s paper is enriched, or diverted by ideas of 
others.   
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As such the tactic is truly collaborative, perhaps in a 
sense that we could call ‘organic,’ and that other 
circles have called cross-pollination.  Beyond the 
remit of your book, I am wondering if this tactic could 
truly constitute a productive alternative to the 
conventional conference paper format.  I have come 
to find this format obsolete and too derivative of 
traditional sciences.  I have to admit that the point of 
reading a paper to an audience over 20 minutes and 
cramming a Q&A in 5 has for long seemed to me 
inefficient.  Wouldn’t it be more productive to 
circulate all papers in advance, for instance, and 
then spend 30 minutes discussing specific points?  
Where does the future of poaching lie? 

EK: Poaching as a scholarly method certainly has a 
productive future. It is already happening all over the 
place, often framed with more conventional 
language—like the round table, or the plenary 
session populated by distinguished discussants. 
People are rebelling against conventional 
conference protocol in all sorts of settings—
performance artists are upsetting the distinction 
between audience and speaker, video installations 
are taking the place of the traditional 15 minute talk. 
Setting up all of these things requires a lot of careful 
and thoughtful backstage work—and of course 
sometimes the interventions spectacularly fail.  But 
when done well, the results can generate 
spectacular successes.  Or even produce what we 
characterize as “spectacular warfare” in the book—
where one turns the logic of the spectacle against 
itself.  

GA: Poaching only constitutes one of the many 
collaborative strategies which seem to characterize 
multispecies ethnography.  This collaborative 
atmosphere constitutes an extremely positive base 
to knowledge production.  I am under the 
impression that currently, multidisciplinarity in animal 
studies is being hampered by the growing 
fragmentation of the field where some animal rights 
voices are openly discounting other theoretical 
frameworks as useless.  What do you think about 
this and what may be the challenges ahead for 
multispecies ethnography and multidisciplinarity?  

EK: Multispecies ethnographers have lately begun 
to reconfigure political relationships within the Ivory 
Tower by calling for new forms of collaboration. 
Biologists, who were regarded as “the enemy” of 
many cultural anthropologists during the Science 
Wars of the 1990s, have become allies.  Carl 
Schmitt, a Nazi theorist of collaboration, wrote that 
the friend/enemy distinction “cannot be determined 
by   moral   or   even   utilitarian criteria.”  Schmitt was 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MB: Behind every great art exhibition is an even 
better story.  How did you come to meet and 
collaborate with such an eclectic and inspirational 
group of artists and researchers as you have 
gathered together within the chapters of Multispecies 
Salon?  

EK: The curatorial swarm formed amidst chance 
encounters and contingent events.  Beatriz da 
Costa, who was doing a PhD at the same time as 
me in UC Santa Cruz, suggested I reach out to Phil 
Ross—an established bioartist in San Francisco—
when I was planning the first Salon.  Phil was too 
busy to be involved, so he put me in touch with 
Marnia Johnston, one of his former MFA students. 
The Salon initially followed the Annual Meetings of 
the American Anthropological Association, or AAA, 
around the country.  When AAA came to New 
Orleans in 2010, I placed a cold call to Karen Kern at 
the Arts Council, who opened a door to an amazing 
and talented crew of local artists and curators: Nina 
Nichols, Myrtle von Damitz III, and Amy Jenkins. 
Krista Dragomer, a curator in New York City, first 
encountered the Salon when it was underground in a 
shared house in Brooklyn.  She brought the 
collection of quirky artifacts I had assembled there to 
Proteus Gowanus, a gallery that invited me to 
become an “anthropologist in residence.” 

GA:  It is clear that the term ‘salon’ played a key role 
in the exhibition part of the project, but why adopt a 
term which in art has traditionally designated the 
polite gatherings of bourgeoisie and upper classes 
to view classical paintings? 

EK: Art   Review   Magazine   published   an    issue 

interested in “the potentially groundless, high-
stakes decision as to whether a particular group of 
men are to be considered friends or enemies.” 
Collaboration, for Schmitt, was a basic part of 
social and political life among friends, in contrast to 
enemies “with whom there is the real possibility of 
a violent struggle to the death.”  Violent struggles 
within academia during the Science Wars did have 
real consequences—influential scholars were 
denied tenure, departments were split apart. 
Against the backdrop of this recent intellectual 
history, many of us are trying to make clever 
engagements with biologists to bring specific 
goals within reach, even when our collaborators do 
not share the same interests.  We are drawing 
inspiration from Anna Tsing, who suggests that 
“collaborations are the hopeful edge of a political 
project.” 
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in the Summer of 2012 where “the return of the New 
York salon” was explored by the critic Agnieszka 
Gratza.  The   essay   traces the institution of “the 
Salon” from the one that Louise Bourgeois presided 
over every Sunday for 30 years in her Chelsea 
townhouse, to the riotous diversity of informal 
institutions that have recently cropped up in New 
York: like the Centotto salon, the Chrysler Series, and 
the queer salon Evas Arche und der Feminist. 
Agnieszka’s article describes how the Multispecies 
Salon left traces at Occupy Wall Street, an office 
suite at the CUNY Graduate Center, a communal 
house in Brooklyn, before having a proper residence 
at Proteus Gowanus, the interdisciplinary gallery and 
reading room that hosted me for a residency.  
Before the Multispecies Salon came to New York, at 
the very first incarnation of the show in San 
Francisco, we wanted to ironically play with visual 
elements of classic bourgeois Salons—but since we 
didn’t have the budget, we instead filled the gallery 
with salvaged coffee tables, down comforters, rugs, 
and bean bag chairs.  For me the idea of Salon 
invokes a place for open ended dialog where 
likeminded individuals gather to exchange ideas.  
The cover image of The Multispecies Salon, a piece 
of speculative taxidermy by Tessa Farmer, visually 
takes the idea of the Salon into multispecies 
realms—with a fabulated insect and a demon having 
an animated discussion while a fox looms unseen in 
the background. 

MB: The intellectual traditions from which you draw 
in ecological science and critical science studies are 
most commonly applied to research in the scientific 
domain and with outputs such as published 
academic papers or applied reports.  What caused 
you to consider that the cultural activity of art 
production could be a fecund area of dialogue to 
develop multispecies theory and practice?  

EK: With help from my friend Dehlia Hannah, I’ve 
come to understand much of the interventions we 
staged at the Salon as “performative experiments.” 
Performative experiments are taking place 
throughout the contemporary art world with projects 
involving biological materials and technologies. 
Dehlia coined the phrase to invoke performativity in a 
double sense.  First, she makes reference to what 
has been called “the performative turn” in science 
and technology studies, where scholars have urged 
us to recognize that science does not merely 
represent an enduring reality, but also performatively 
enacts particular configurations of matter by means 
iteration and repetition over time.  Performative 
experiments, in a second sense, also draw 
inspiration from queer theory—particularly from the 
work of Judith Butler (1990).  Queer theories of  

gender performance have emphasized how 
practices   of   imitation   and  parody call attention to 
features of their original object—“real” men or 
women, for example—that otherwise tend to escape 
notice by appearing natural and familiar.  Many of the 
performative experiments we showcased in the 
Multispecies Salon might be understood as queer 
enactments of science.  By making culture, in 
addition to writing culture, we were working to get 
people thinking and speaking differently about key 
issues at hand. 

MB: The Multispecies Salon is supplemented by a 
website collaboration between several of the 
authors.  What should we expect from this website 
project?  http://www.multispecies-salon.org/ 

EK: Expect the unexpected!  We already have a rich 
collection of videos, images of artworks, and texts 
that we have archived on-line.  A swarm of curators 
are compiling a collection of Multispecies ABCs, 
departing from the L’Abécédaire of Gilles Deleuze. 
We are open to all sorts of surprising interventions 
from artists, ethnographers, and allied intellectuals.  
People with creative ideas about how to use this 
virtual space should reach out to a member of the 
curatorial collective. 

GA: Could you tell us something more about the 
concept of gleaning? 

EK: Rusten Hogness has an amazing multimedia 
website, “Gleaning Stories, Gleaning 
Change,” which traces the diverse roots and 
rhizomes connected to this concept—exploring how 
it appears in the Bible and the Qu’ran, and now 
involves people who descend on freshly harvested 
fields in the contemporary United States to pick up 
food that was left behind.  In the book we use 
gleaning as a way to think about editorial and 
curatorial practices that pluck interesting ideas and 
artifacts out of the detritus left behind after 
exhibitions.  There is also a great account of 
gleaning by Jane Kang on the aforementioned 
website: http://www.multispecies-salon.org/gleaning 

GA and MB: What are you currently working on? 

EK: Lately I’ve been following the flight of capital, 
and the trajectories of multiple species across 
national borders and through fragmented 
landscapes of the American tropics—from Panama, 
to   Costa   Rica,   to    the   United  States, and back 
again.   Emergent Ecologies, my latest book, is 
coming out with Duke in November 2015.  Building 
on    the    collaborative      projects   I   started in The  
Multispecies Salon, and drawing on my recent field 
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research in the Americas, this new book asks: How 
o certain plants, animals, and fungi move among 
worlds, navigate shifting circumstances, and find 
emergent opportunities?   When do new species 
add value to ecological associations, and when do 
they become irredeemably destructive?   When 
should we let unruly forms of life run wild, and when 
should we intervene? 

 
 
 
 
 

Front 	  Cover of The Multispecies Salon, featuring an image from Tessa 
Farmer’s Little 	  Savages installation, 2007 

Eben Kirksey is Princeton University's 2015-2016 Currie C. and 
Thomas A. Barron Visiting Professor in the Environment and 
Humanities.  Crossing conventional disciplinary divides, Eben 
has contributed to theoretical conversations in the social 
sciences, biology, the humanities, and the arts.  Duke 
University Press has published his two solo-authored books: 
Emergent Ecologies (2015) as well as Freedom in Entangled 
Worlds: West Papua and the Global Architecture of Power 
(2012). Eben has also published two edited collections 
charting new horizons in the field of multispecies ethnography.  
Eben is a permanent faculty member in the Environmental 
Humanities program at UNSW Australia where he also holds 
an ARC Fellowship (2014-2017). 
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ccording to philosopher/physicist Karen Barad – 
contrary to what the scientific method (and its 
common corollary: popular belief) in its current 
form insinuates: it is impracticable to separate 

observer from observed, because this dichotomy never 
existed in the first place. Rather, everything, all of us (note 
that Barad’s comprehensive definition of “us” includes 
lightning, stingrays, and dinoflagellates) [1] can be nothing 
other than artifacts of our “intra-actions” with everything 
else. She goes on to suggest that because of the 
inordinately “queer” nature of nature (which categorically 
includes humans) at the quantum level, reality is nowhere 
near as linear, cohesive, and compartmentalized as we 
commonly imagine it to be. When Barad invites us to see 
the world through her lens, suddenly our certainty about 
what’s “impossible” (erasing the past? signals received 
before they are transmitted?) dematerializes. Her work is 
an open invitation to collectively re-envision the universe 
(and ourselves) as not just interconnected, but as intra-
connected, and as ever-becoming….ever-mattering.	  

…matter is not a fixed essence; rather, 
matter is substance in its intra-active 
becoming—not a thing but a doing, a 
congealing of agency [2] 

As science moves into quantum territory it is calling 
into question many of our basic assumptions about 
the way the world “is” and how it works. With this new 
understanding of how matter matters, it is hard not to 
make a quantum leap (as Karen Barad points out, 
quantum leaps involve extraordinarily tiny distances) [3] 

between physics and philosophy: 

Quantum physics profoundly disrupts 
many classical and ontological notions 
that we take for granted, and delving 
into the details can open up exciting 
realms of thought. [4] 

What implications might these new realms of thought 
have, not only for our approach to science, but also for 
our everyday perceptions of ourselves – are we strictly 
autonomous agents (a person), and/or inherently 
entangled ones (a people)? Intra-connectedness is not 
some abstract metaphor; it is an inherent, if somewhat 
paradoxical, condition of our existence. Understanding 
the workings of our world on the quantum level opens 
wide the door to appreciation of seeming paradoxes on 
the level of everyday experience. That we are 
independent and interdependent simultaneously, that we 
are both observer and observed, that we are part of 
nature yet feel separate from it – these perceived conflicts 
can be regarded now not as rival binaries, but as 
complementary facets of our shared reality. Ironically, 
modern science, which tends to glorify the rational and, 
by its very nature, must limit itself to the use of tools 
designed to assess the quantifiable, may be hard-
pressed for a means by which to express the profound 
mysteriousness and utter strangeness of its own latest 
findings. This is where art with a firm grounding in science 
may come to play an important new role… 

A  

THE ART OF ONTOLOGICAL 
REVOLUTION 

Karen Barad’s concept of intraconnectedness brings to light paradoxes inherent in many commonly held views, 
not only with regard to science and the scientific method, but also involving common everyday perceptions. By 
identifying ourselves as simultaneously independent and interdependent, as both observer and observed, and 
of nature yet separate from it, a cognitive (quantum?) leap occurs: we begin to accept these perceived dualities 
as merely different sides of a single, shared coin. Suddenly all of us are participatory agents in a phenomenon 
that responds to our existence, because it IS our existence...all of our existences, all at once. How would our 
experience of reality be different if existence were commonly imagined to be a collective affair? 

Author: Alyce Santoro 
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Ernst Chladni and Hans Jenny 
Inspired by the cymatics (sound visualization) experiments of Ernst Chladni and Hans Jenny, WAVES become MATTER has been a 
recurrent theme in my work since 2001. 

A lyce Santoro 
Improvisation for Flute and Rubin Tube. Sounds produced by an amplified flute cause a thin membrane to vibrate, subtly compressing 
flammable gas inside a section of metal pipe. A Rubin’s Tube enables a musician to improvise with fire as waveforms become visible in a 
row of flames. [VIDEO: http://youtu.be/D7Vw2Ae8WLE] 
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My own path to conceptual art led first through science, 
then scientific illustration. I had imagined that I could fulfill 
a lifelong urge to combine art and science by first gaining 
a basic understanding of the workings of the natural 
world, and then learning to create accurate, stippled 
renderings of my findings in pen and ink.  

While working as a seagoing oceanographic 
research assistant by day and studying illustration at 
night, I came to sense that I was not as separate from 
the subjects of my research as I’d been taught that 
scientists are supposed to be. Though I tried to 
suppress them, my impressions and feelings were 
leaching through into both my work and my drawings; 
I could not declare with certainty that I was merely an 
objective, detached observer.  

From my recent book Philosoprops: A Unified Field 
Guide:                 

One early drawing in particular made it clear that I was 
indeed    headed    into   territory not charted by formal  

 

 

education in either science or illustration. I was 
investigating the life cycle of flounder, which, when 
they are born, seem to have all the skeletal and other 
characteristics of an ordinary, bilaterally symmetrical 
fish. I learned that over the course of their first two 
weeks of life, however, flounder begin listing to one 
side, swimming increasingly sideways, with their eyes 
slowly migrating over to what is to become the top of 
the head.  By the time a flounder is about a month 
old, it is a fully formed (if a bit skewed-looking) flatfish, 
with both eyes on the same side of a camouflage-
colored body, white-bellied underneath. I found this 
metamorphosis completely astounding, and wanted 
to know how a fish that begins its life in a “regular” 
body would know that the time had come to begin 
transforming into an entirely different shape. The 
scientists studying flounder at URI could tell me that 
the process is likely triggered by hormones but that, 
as yet, there had been nothing discovered about the 
physical    or    chemical    composition   of a newborn  

Alyce Santoro 
Gothe’s Game, modeled after the 1970’s children’s toy “Booby Trap”, is a 6’ x 4’ table-height wooden tray containing dozens of 
cylindrical pieces held in tension by a spring-loaded bar. The object of the game is to remove pieces one by one without affecting the 
balance of the entire system – even pieces that are not physically proximal may be acting upon one another. “If you would seek 
comfort in the whole, you must learn to discover the whole in the smallest part.” – Johann Wolfgang von Goethe.       
[VIDEO: http://vimeo.com/25778553]
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flounder to indicate the impending change. In the 
process of studying and drawing flounder, I gained a 
deeper appreciation for the strange beauty and 
mysterious habits of these creatures. In examining 
their every scale, their odd gaze, and the velvety, 
slimy feel of their skin, I developed a sense of respect 
and empathy for these fellow life forms that I did not 
see outwardly expressed by my fellow scientists; any 
feelings we may have had about the fish were not 
relevant to the research. But the sensation of awe and 
wonder was the part of science that I craved and felt 
most compelled to pursue.  

As a young scientist and scientific illustrator, 
the more strangely, empathically connected to my 
specimens I became, the more I wanted to find new 

and deeper ways to relate to them. Suddenly I could 
better understand traditions and ritual practices that 
involve taking on the persona of an animal or a force 
of nature; by equipping myself with antennae, 
feathers, and tentacle-like appendages that extend 
out into the surrounding environment, the apparent 
boundary between my subjects and myself could be 
blurred.  

I began thinking of the assemblages I was 
creating as pieces of unconventional laboratory 
equipment for use in exploring aspects of reality not 
accessible via strictly rational methods. While it was 
becoming clear that I was drifting away from the arena 
of standard scientific illustration, at the time I did not 
consider   myself   to   be   an   artist, nor did I take the  

Flounder Metamorphosis – a flounder is born with the skeletal structure of an ordinary, bilaterally symmetrical fish – then 
something strange begins to happen. India ink on scratchboard, 1993 
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pieces I was creating to be works of art. It seemed a 
new descriptor was needed – eventually I coined the 
term “philosoprops” to describe them.   

Karen Barad’s definition of “apparatuses” 
seems akin to philosoprops. Challenging a basic 
tenet of the scientific method, she suggests that no 
piece of laboratory equipment can truly exist as an 
independent, discrete entity. Rather, such tools are 
designed in relation to a particular mode of 
questioning and become an integral part of the user, 
subject to his or her foibles, expectations, and 
creative urges: 

Importantly, apparatuses are themselves 
phenomena. For example, as scientists are 
well aware, apparatuses are not preformed 
interchangeable objects that sit atop a 
shelf waiting to serve a particular purpose. 
Apparatuses are constituted through 
particular practices that are perpetually 
open to rearrangements, rearticulations, 
and other reworkings. This is part of the 
creativity and difficulty of doing science: 
getting the instrumentation to work in a 
particular way for a particular purpose 
(which is always open to the possibility of 
being changed during the experiment as 
different insights are gained). Furthermore, 
any particular apparatus is always in the 
process of intra-acting with other 
apparatuses, and the enfolding of locally 
stabilized phenomena (which may be 
traded across laboratories, cultures, or 
geopolitical spaces only to find themselves 
differently materializing) into subsequent 

iterations of particular practices 
constitutes important shifts in the 
particular apparatus in question and 
therefore in the nature of the intra-actions 
that result in the production of new 
phenomena, and so on. Boundaries do 
not sit still. [5] 

The uncommon notion of fluid boundaries takes us 
back to the idea of intra-activity, and to the idea that 
nothing is really separate from anything else. What 
would a society be like if its members not only 
experienced an inherent sense of connectedness to 
one another, but also to co-existent life forms – and, 
to other co-existent phenomena in general? 

Individuals” do not not exist, but are not 
individually determinate. Rather, 
“individuals” only exist within phenomena 
(particular materialized/materializing 
relations) in their ongoing iteratively intra-
active reconfiguring. [6] 

From the standpoint of classical physics, when taking 
into account who and what exists and how and when 
it came to be that way, it is easy to take for granted 
that a thing, in order to come into being, must be 
catalyzed by an event that precedes it. But the 
peculiar behavior of atoms challenges what we think 
we know about causality altogether – a quantum 
event that happened after may influence an event that  

Alyce Santoro	  
Feather Headdress, Glassine papier-mâchéé and feathers, circa 1998. 



18	  

happened before [7]…or at some other type of interval 
that has yet to be grasped. 

To examine this curious condition more closely, 
let’s return to quantum leaps: 

Quantum leaps aren’t jumps (large or 
small) through space and time. An electron 
that “leaps” from one orbital to another 
does not travel along some continuous 
trajectory from here-now to there-then. 
Indeed, at no time does the electron 
occupy any spatial point in between the 
two orbitals. But this is not what makes this 
event really queer. What makes a quantum 
leap unlike any other is that there is no 
determinate answer to the question of 
where and when they happen. The point is 
that it is the intra-play of continuity and 
discontinuity, determinacy and 
indeterminacy, possibility and impossibility 
that constitutes the differential 
spacetimematterings of the world. Or to 
put it another way, if the indeterminate 
nature of existence by its nature teeters on 
the cusp of stability, of determinacy and 
indeterminacy, of possibility and 
impossibility, then the dynamic relationality 

 
 

between continuity and discontinuity is 
crucial to the open-ended becoming of 
the world which resists acausality as 
much as determinism.[8] 

If everything is causing everything else (backwards, 
forwards, and in other dimensions we have yet to 
consider), are we humans mere effects, are we active 
causers…or are we some of each? Karen Barad’s 
“agential realism” suggests that everything (including 
ourselves) is a kind of participatory phenomenon-in-
process. Suddenly the determinism/free will 
dichotomy comes unraveled…and our very 
conception of what it means to be human is called 
into question: 

There are no preexisting, separately 
determinate entities called “humans” 
that are either detached spectators or 
necessary components of all intra-
actions. Rather, to the extent that 
“humans” emerge as having a role to 
play in the constitution of specific 
phenomena, they do so as part of the 
larger material configuration, or rather 
the ongoing reconfiguring, of the 
world. Thus no a priori privileged status 
is   given   to   the  human – and this is  

Does the universe operate according to free will, determinism, or a little of both? Dice with the number three on all sides 
are used as a “philosoprop” to illustrate the paradoxical motto CHOOSE DETERMINISM. The roller has the distinct 
sensation of free will, but the number consistently comes up on 6.  
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precisely the point. “Humans” are 
emergent phenomena like all other 
physical systems. [ix] 

“Agential realism” defies anthropocentrism; in fact, 
Barad refers to her theory as “posthumanist”. Free 
will, or “agency” to participate in the becoming of the 
world, is by no means limited to humankind:  

From a humanist perspective, the 
question of nonhuman agency may 
seem a bit queer, since agency is 
generally associated with issues of 
subjectivity and intentionality. However, 
if agency is understood as an 
enactment and not something 
someone has, then it seems not only 
appropriate but important to consider 
agency as distributed over nonhuman 
as well as human forms. [10]

While we humans may not be particularly privileged 
agents in the process of mattering, the perception of 
ourselves as separate does come with an 
extraordinarily unique burden: as the phenomena 
currently identifiable as “human”, acute awareness of 
the destructive potential of our agency places the 
onus of responsibility to adjust accordingly squarely 
on US. Not a single one of us is off the hook (since a 
single one of us does not exist in isolation – when 
one of us acts, we do so as intrinsically entangled 
phenomena):  

Ethicality is part of the fabric of the 
world; the call to respond and be 
responsible   is   part of what is. There is  

Graphic to accompany the Manifesto for the Obvious International, an imaginary collective. Published at Truth-out.org, June 9, 2013 

Alyce Santoro	  
Pencil Urchin Headdress, with cape made of kelp. Film still 
from action along the Rhode Island coastline, 2002. 
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Dualistic, deterministic thinking – reinforced over the 
past several centuries by the emerging science of the 
day – has served to divorce us from a sense of 
participatory engagement with the world. In light of 
recent quantum findings, an ontological revolution is 
near at hand. By reimagining ourselves not as exiled 
exceptions but as equal, integral phenomena – by 
embracing our sense of responsibility to the whole of 
existence – paradoxically, we can rediscover what it 
means to be truly human.  

[2] “Posthumanist Performativity: Toward an Understanding of
How Matter Comes to Matter” by Karen Barad, Signs, Vol. 28 No.
3, Gender and Science: New Issues, Spring 2003, p 828

[3] “Nature’s Queer Performativity”, p 39

[4] “Nature’s Queer Performativity”, p 18

[5] “Posthumanist Performativity: Toward an Understanding of
How Matter Comes to Matter”, p 817

[6] Intra-actions, Adam Kleinman Interviews Karen Barad in
Mousse Magazine, 2012, p 77

[7] “Nature’s Queer Performativity”, p 36

[8] Meeting the Universe Halfway by Karen Barad, p 182

[9] Ibid, p 338

[10]Ibid, p 214

[11]Ibid,  p 182Graphic used to accompany The Dialectic Revival project, 
ongoing 2012-present. 
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set out at first to communicate about the wonders of 
science through art, later honing in on the wonders of nature 
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phenomena. Alyce refers to many of her works combining 
sound, image, assemblage, and text as philosoprops– 
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atmosphere. She is the author of “Philosoprops: A Unified 
Field Guide” as well as several articles on western scientific 
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proprietor of the Center for the Obvious & (Im)Permacultural 
Research located in the high desert of far west Texas. 

no spatial-temporal domain that is 
excluded from the ethicality of what 
matters. Questions of responsibility 
and accountability present themselves 
with every possibility; each moment is 
alive with different possibilities for the 
world’s becoming and different 
reconfigurings of what may yet be 
possible. [11] 
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e are currently confronted by an array of 
increasingly blurred classifications of living 
beings, and in particular the breaking down of 

the categories of “human” and “non-human.” Through 
investigations into the nature of cellular life, research into 
adult stem cells and my close engagement with 
European honeybees, I position my “human” self 
amongst ot “non-human” actors. Significantly within this 
field of research, feminist theorist, Karen Barad, writes that 
in her view, “posthumanism…is not calibrated to the 
human; on the contrary, it is about taking issue with 
human exceptionalism while being accountable for the 
role we play in the differential constitution and differential 
positioning of the human among other creatures.” [1] In an 
on-going examination of the characteristics of living 
systems, inter-species proximity and “non-human 
others,” I introduce examples from my first hand 
art/science research into cellular organisms, entomology 
and European honeybees. For example, when I began 
the machina carnis research project, I found it necessary 
to re-evaluate constructs of “humanness” and also, 
subsequently, the nature of cellular life viewed at a 
microscopic level. Exploring the idea that categories may 
not be fixed or easily defined, but consist rather of 
entangled networks resonates with what Barad describes 
as a “posthumanist intra-action of emergence.” [2] My 
experiments with European honeybees introduced an 
uncommon, close proximity between the artist/researcher 
and the insect that expanded constructs of experiential 
connectivity. These slippery inter-species boundaries 
along with biotechnology’s developing ability to modify 
the body at a cellular level contribute to ambiguous 
constructs of corporeality and inter- ambiguous 
relationality that are discussed throughout this article.  

 
 

 
 
 

	  
	  
	  
	  

Cellular explorations and constructs of 
“humanness” in machina carnis 

The art/science project: machina carnis, [3] opened 
up an overview of “life” at a microscopic level and the 
apparent sentience of cells. The project evolved after 
I read an article in the journal Science that suggested 
that the 1999 discovery that some pluripotent adult 
stem cells could “change fates” and become other 
types of cells should be regarded as the “scientific 
discovery of the year”. [4] Excited by the potential to 
modify the human body through biotechnology, I 
began a collaboration at the laboratory of biomedical 
scientist Dr. Victor Nurcombe.[5] Here, I aimed to 
“change the fates” of adult stem cells, taken from my 
own un-screened blood, into beating cardiac cells in 
vitro – creating a personal model of a first-hand 
experimental artist/researcher that resembled the role 
of a “human guinea-pig.” Since I was both the 
subject and the object of the research, this 
methodology resonates with the entanglement of 
subject and object referred to by Barad. [6]  

The first-hand machina carnis methodology 
contravened accepted scientific protocols, but this 
experimental procedure is not as unusual as one 
might suppose in the history of scientific research.[7] 
In spite of the existence of scientific precedents, the 
University ethics committee took almost a year to 
deliberate before finally granting ethical clearance. 
Regardless of this long delay, I considered using my 
own cells as vital to developing viewer identification 
and empathy with the cellular image data to be used 
later in the installation. It was central to my 
methodology for this artwork to eschew scientific 
objectivity, thus enabling  both myself  and  the installation 

W 

INTERSPECIES PROXIMITIES AND 
ENTANGLEMENTS 

Karen Barad’s concept of intraconnectedness brings to light paradoxes inherent in many commonly held views,
not only with regard to science and the scientific method, but also involving common everyday perceptions. By
identifying ourselves as simultaneously independent and interdependent, as both observer and observed, and of
nature yet separate from it, a cognitive (quantum?) leap occurs: we begin to accept these perceived dualities as
merely different sides of a single, shared coin. Suddenly all of us are participatory agents in a phenomenon that
responds to our existence, because it IS our existence...all of our existences, all at once. How would our
experience of reality be different if existence were commonly imagined to be a collective affair?

Author: Patricia Adams

In this paper I have responded to the increasingly blurred categorisation of living beings and the current breaking-
down of the classification between “human” and “non-human others”. Through the introduction of examples from 
my practice-led art/science research into cellular organisms, entomology and European honeybees I have 
explored these entangled networks and the ways in which they relate to what is described by Barad as an “intra-
action” of emergence. My investigations into the nature of cellular life through my first-person research into adult 
stem cells and my experiences in proximity to European honeybees has enabled me to gain insights into this 
destabilisation of living systems, inter-species proximity and “non-human others” and link these findings to 
contemporary research in\ 
 the field. 
Author: Patricia Adams 
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viewer/participants to employ a personal and emotive 
interpretation of the research image data. Barad’s term: 
“renewed becoming,” aptly describes this type of 
entanglement where the world can be viewed as a 
“dynamic process of intra-activity…” with each individual 
participant’s interaction forming a personal completion of 
the artwork system in a “reality…composed not of things-
in-themselves or things-behind-phenomena but of 
things-in-phenomena.”[8] The machina carnis project 
began when a doctor took my blood sample from which 
the adult stem cells could be separated and cultured 
under laboratory conditions. After three days the drug 
5'AZT and a mixture of cardiac differentiating factors, with 
one patented ingredient, was added to these cell cultures 
in order to change the undifferentiated stem cells into 
cardiac cells. When this unique chemical mix was added 
to the cells on their third day in the laboratory culture, they 
reproduced, matured and began to develop 
characteristics of heart cells. Each cell has a signature 
combination of proteins with a fraction of DNA. In the 
case of heart cells, they are drawn to each other to cluster 
and synchronise their beating. The recognition modules 
on the cell’s surface membranes “interdigitate” or link 
“gap junctions” like “open portholes.”  

After seven days Dr. Nurcombe and I observed 
clusters of beating heart cells that were recorded by time-
lapse video microscopy, providing the artist with recorded 
visual data. The resulting digital videomicrograph time-
lapse images of cardiac cells beating was edited for 
inclusion in the machina carnis installation. The physical 
manifestation of the installation enables 
viewer/participants to probe diverse constructs of 
“humanness,” reflecting on the ways in which their 
understanding of themselves could be changed by 
contemporary developments in biotechnology and at the 
beginning of the twenty-first century. 

Exploring Interspecies Proximity in HOST 
and Urban Swarming 

My close observations of the cells during the machina 
carnis scientific experiments aroused her curiosity about 
the nature of cellular consciousness. This led to her artist 
residency with Professor Mandyam Srinivasan at the 
Visual and Sensory Neuroscience Group, Queensland 
Brain Institute.[9] The Visual and Sensory Neuroscience 
group carries out its research in the largest indoor bee 
facility in Australia, where the bees fly around freely from 
hives to experimental sites and, to my surprise, protective 
clothing is not routinely worn. In this environment, the 
honeybees and human beings co-existed side by side in 
their parallel operational spheres. Honeybees and 
humans were functioning independently – but juxtaposed 
– within the same habitat. This powerful experience of
intersecting domains inspired my video: HOST. [10] For
this artwork, the scientists trained the honeybees to come
and feed on sweet liquid on the palm of my hand. High
end fast capture cameras recorded the flights of the
feeding honeybees at 250 frames per second to
produce the slow-motion digital documentary visual data
for HOST. When the bees landed on my hand to feed
they entered into an unusual symbiosis with a human
being – a poignant example of interspecies contiguity. In
close-up shots from HOST, my hand appears
disproportionately immense in relation to the insect’s
bodies. Although I remained vulnerable, since the bees
could sting her at any moment, the bees also appeared
at risk as they stumbled over the alien, fleshy terrain of her
magnified palm in search of food.

This vulnerability can be viewed as a metaphor 
for the current world-wide crisis in honeybee populations, 
known as: Colony Collapse Disorder (CCD).[11] This 
disease is taking its toll on honeybee communities and, in 
a worst case scenario, threatening to wipe out the 
honeybee altogether. Whilst HOST does not make direct 
reference   to   this   situation,  it does draw attention to the 

Fig.1. Digital videomicrograph images of my adult stem cells in culture over 7 days, showing the developing clusters of cardiac 
cells. Trish Adams. 
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closely linked, delicate, ecological balance between 
human and honeybee. 

Having been in close proximity to productive 
communities of honeybees, I decided, in contrast, to use 
the available photographic technologies to document 
images of the honeybees’ aggressive responses. 
Viewing this aggressive behaviour of the previously gentle 
honeybees led to the creation of the work: Urban 
Swarming; [12] an artwork that considers the dangers of 
extinction to global honeybee populations posed by 
CCD. Urban Swarming encourages viewer/participants to
envisage human communities in similar stress in their
unnatural urban surroundings by looking at the video
created with documentary images of aggressive
honeybees, viewed against the hubbub of commuters in
the rush-hour at busy urban locations. For Urban 
Swarming, I instructed viewer/participants to employ what
is now ubiquitous and easy to use QR Code technology
and download a video on to their iPhones in a busy urban
space. In this way the video images of desperate,
aggressive honeybee responses are viewed against the
backdrop of the rushing mass of the urban population,
scurrying hither and thither. Both humans and honeybees
exhibit mindless – possibly doomed – behaviours.

I place emphasis on the location where the 
viewer/participants experience this work, thus 
appropriating a commonplace technology and going 
beyond its usual function in an artwork structure that 
requires engaged audience participation. 

Entanglements within the Life Sciences 

Biological living systems as a model for computer 
technologies and artworks are not a new construct and 
have been drawing inspiration from insect behaviours for 
some time.[13] However, for me, first hand microscopic 
observations of my adult stem cells in vitro during the 
machina carnis project were revelatory, and led to my 
queries into cellular levels of sentience and 
consciousness. Chilean biologists, Humberto Maturana 
and Francisco Varela, have formulated a model of life 
systems in which cognition is understood as a biological 
process. In their groundbreaking research they 
introduced the term “autopoiesis” to classify the 
fundamental dialogue between structure (brain) and 
function (process).[14] Systems theorist, Frijof Capra, 
points to the importance of the concept of “autopoiesis” 
as a central insight within Maturana and Varela’s Santiago 
theory of cognition.[15] Here, Maturana and Varela refer to 
circular, self-sustaining “autopoietic” processes of “self-
organisation,” which connect the process of knowing with 
the process of life in even the simplest of cells. Therefore, 
through investigating the complex contemporary theories 
of consciousness and sentience, and the status of my 
cells as living entities, I became aware that – at all levels of 
life – mind and matter, process and structure, are 
inseparably connected. This understanding of living 
systems encouraged me to create parodies of an 
organic system  through  my immersive engagement with 

Fig.2. HOST: video still showing European honeybees on the palm of  Adams’ hand, feeding on sweet liquid. Original 
cinematography: Carla Evangelista & Peter Kraft. Artwork Trish Adams.  
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the scientific processes and the subsequent structure of 
the artworks themselves. 

The continuing biological and ontological 
mystery represented by our cells is a point of interest for 
evolutionary biologist Richard Dawkins. Considering that 
the closeness in the genomes of a human being and a 
mouse can be regarded as surprising in relation to these 
creatures’ vast differences in size, appearance and 
capabilities, Dawkins points out that whilst both 
embryologies draw on the same dictionary of genes, it is 
the different orders in which these genes are deployed 
that is important – rather like selecting the appropriate 
words from the same basic vocabulary in order to 
construct a variety of meaningful sentences. Dawkins 
describes this turning on and off of genes as 
“complicated and exquisitely timed cascades.” [16] So, in 
this instance, at a molecular level, we human beings are 
intimately connected to mice and are entirely dependent 
on a delicate balance of chemical signals to create the 
range of behavioural and biological responses that 
differentiate between our two species. Distinguished 
Professor Emerita in the History of Consciousness, 
Donna Harraway, was originally a trained biological 
scientist and, as such, is well-versed in the field of 
transgenics. Moving on from her iconic Cyborg construct, 
through her recent discussions on proximity to other 
species, such as dogs, Haraway deliberates on the 
cellular composition of her body: “I love the fact that 
human genomes can be found in only about 90 per cent 
of the cells that occupy the mundane space I call my 
body; the other 10 percent are filled with the genomes of 
bacteria, fungi, protists and such…I am vastly 
outnumbered by my tiny companions…” As scientific 
knowledge advances, we become increasingly aware 
that our “humanness” is enmeshed with a variety of “non-
human others” – as Harraway’s puts it: “to be one is 
always to become with many’.” [17] 

Intersecting Ecosystems in machina 
carnis, HOST and Urban Swarming 

The machina carnis artwork represented a living organism 
that came to life when individual participants lay down 
and activated the components that were discretely 
connected to the programmed installation technologies. 
The interactive system comprised the semi-living artwork 
organism and was now ready to be completed by the 
real-time interaction of the individual viewer/participants. 
Both the machina carnis scientific processes, the 
structure of the artworks and the Urban Swarming 
viewer/participant engagement, place the human 
element firmly at their core. The viewer/participant’s 
engagement with the art installation was essential in 
activating the becoming that completes the artwork 
system and references my earlier centrality to the scientific 
experimental processes. The impact of the theory of 
“autopoietic self-making” on the structure of the machina 
carnis installation is apparent in the manipulable systems 
where the boundaries between the body and its 
environment are in a constant state of interplay and flux. 
When an installation participant observes the digital 
image data of the human-cultured cardiac cells beating 
in synchrony with their heartbeats, it is as if a microscopic 
simulacrum of their own beating human heart - the vital, 
functioning, interior engine of their body - were laid bare 
before them, so deeply are they implicated in the 
installation systems.  

This intimate structural relationship embodies the 
viewer as a network participant and situates them within 
an open-ended, entangled structure that resonates with 
what Barad terms “agential realism.” Expanding on the 
research of quantum physicist, Neils Bohr, Barad defines 
“agential realism”   as “an epistemological and ontological  

Fig.3 The Urban Swarming artwork in the gallery space with participants exploring the potential for interactivity. Trish Adams. 



25	  

framework…that provides an understanding of the role of 
human and nonhuman factors in the production of 
knowledge.” [18] In other words emotional and experiential 
responses can be regarded as valid epistemological 
tools.  

In the case of Urban Swarming, I consider the 
relationship between the honeybee and its environment 
and compare its aggressive responses with human 
behaviours in crowded urban locations. Contrary to the 
productive community behaviours honeybees exhibit to 
maintain the hive, when aroused, the honeybees exhibit 
manic individual aggression. Media theorist, Jussi Parrika, 
suggests that environmental contexts and affects can be 
regarded as primary vectors for the creation of entities 
and their relations both to each other and their 
surroundings, as exemplified by the honeybees. Parikka 
points out that since the nineteenth century interest has 
been developing in insect communities, behaviours and 
social structures and the spatial conditions of variation 
found in all sentient animals and entities. Natural 
processes can be said to generate intersections 
between characteristics of both the natural world and 
media technologies. In this environmental and affective 
continuum, honeybees are contextualised in terms of 
their    ability     to     sense     their     environment  through  

 

their bodies.[19] In the artwork, Urban Swarming, I once 
again place the viewer/participant in a central position 
within the artwork ecosystem where each individual’s 
engagement is required to make sense of the artwork’s 
purpose and completion.  

Conclusion 
The trajectory of the art/science research projects 
described here has encompassed a range of strategies 
through which categories of the “human” and “non-
human” are entangled and mediated. Engagement with 
cutting-edge scientific research and media technologies 
has stimulated me to create artworks that have discretely 
featured the affective qualities of both the life sciences and 
media technologies. Inserting a personal response into the 
reinterpretation and recontexualisation of scientific data has 
involved an acknowledged rejection of so-called scientific 
objectivity and expanded upon Barad’s contemporary 
posthumanist theories of “self” and “corporeality.” Indeed, 
the newly discovered pluripotent characteristics of many 
adult stem cells have opened the door for potentially wide-
ranging changes to our anatomical structure – once 
viewed as an immutable biological construct of 
“humanness” – which has now become open to 
modification and conceptual debate.  

 

Fig.4. A machina carnis participant places a modified stethoscope on her heart to activate the installation programmed 
interactive system. Photography Ben Wickes, artwork Trish Adams. 

Fig.5. A machina carnis  participant explores the immersive experience of watching the programmed cardiac cell 
videomicrograph images beat in time with her own heartbeats. Photography Ben Wickes, artwork Trish Adams. 
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Fig.6  Trish Adams 
The Urban Swarming, video still 



27	  

Expanded expressions and representations of corporeality 
embrace open-ended and intersecting territories that 
accommodate malleable, hybrid identities and investigate 
the cognitive and sentient behaviors observed in cellular 
life. Considerations of inter-relational pathways and 
connections have encouraged the move beyond 
customary categorizations and environments to traverse 
permeable membranes. Insect responses and their 
suggested bodily perceptions of the world around them 
illustrate tensions between pattern and purpose that are 
relevant to on-going research into media technologies and 
networked environmental relationships. Paradigms for 
meaningful collaborative intersections between art and 
science that engender hybridity have been outlined and 
situated within the contemporary research context. These 
developing models of fruitful transdisciplinary art/science 
collaborative projects provide an on-going research 
platform for interrogations into biomedical and anatomical 
shifts in constructs of corporeality and the slippery 
boundaries between “human” and “non- human” at the 
beginning of the twenty-first century and beyond.  
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e do not obtain knowledge by 
standing outside of the world; we 
know because “we” are of the 

world. We are part of the world in its 
differential becoming. 

        Karen Barad (1) 

It was only later, when I started clicking my way from breast 
cancer to waltzing mice in Wikipedia, that the experience of 
watching Beatriz da Costa’s video triptych, Dying for the 
Other (2012) solidified into material-discursive knots for me: 
Neoplasm; BRCA-1; knockout mice; OncoMouseTM; 
waltzing mice; C. C. Little, Dilute Brown nonAgouti 
(DBA)…(2) 

Dying for the Other (2011-2012) features three 
screens side by side displaying scenes of da Costa and of 
lab mice. The sequences featuring da Costa were shot 
over a three month period in 2011, after da Costa had 
undergone brain surgery to remove the cancer that had 
spread   from  her  breast   to  her  brain. The footage of the 
mice was also shot during that time at a breast cancer 
research lab in New York City. 

 
 
 
 
 

 
 
 
 
 
 

The mice used in the lab research depicted in da 
Costa’s video triptych are not dilute brown, black or white, 
they are pink, nude, hairless. It’s hard to tell the strain of the 
mice; are they OncoMouseTM—the first patented animal, 
part funded, and at one stage licensed by the American 
Chemical Company Du Pont?(3) The mice looked 
vulnerable in the video, but as a “companion species”, to 
borrow Haraway’s term, mice have been incredibly 
successful at enlisting humans to assist in their 
reproductive practices, in both domestic and laboratory 
contexts.(4) For instance in the late 19th and early 20th 
century, mouse fanciers across Asia, Europe and North 
America collected and bred mice for their aesthetic traits—
coat colour, eye colour, their habit of waltzing. Japanese 
waltzing mice, were particularly prized for their 
performance—their “queer” practice of rotating on one 
hind leg, twirling and pirouetting without stopping, walking 
in circles, a performance characterised as waltzing, due to 
a genetic mutation in their inner ear.(5) The inbreeding of 
these mice for aesthetic traits—their affective qualities—in 
part enabled scientists to discover genetic traits beneficial  
for testing and treating human diseases. Inbred strains 
reduce genetic variability; in other words, inbreeding 
ensures that virtually all of the two copies of each gene will 
be the same, thus enabling reproducible results. 

W 

OF MICE AND MEASURE:  
BEATRIZ DA COSTA’S THE COST 
OF LIFE SERIES 

Mice have become a companion species to humans but they afford a different time and scale for us to 
measure up to: one mouse year is equivalent, approximately, to thirty human years. Hence experiments for 
treating diseases such as cancer can be played out at a different time, cost and scale—at a faster, cheaper 
and greater reproduction rate. This paper explores The Cost of Life by artist Beatriz da Costa. Karen Barad’s 
“agential realism” is used to explore how apparatuses for measuring and treating cancer are implicated in the 
constitution of humans and non-human entities, such as mice.  

Author: Susanne Pratt 
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The reproduction of mice for aesthetic traits has 
now largely been supplanted by the reproduction of mice 
for human-disease modelling—in laboratories, mice are 
now the vertebrate species most frequently used for 
cancer research. One reason for this is that the mouse 
genome is over 99% similar to humans, which has 
promoted its use in testing human disease and drug 
therapies.(6) However, the main reason why mice act as our 
companion species in laboratories is that they afford a 
different time and scale for us to measure up to: one 
mouse year is equivalent, approximately, to thirty human 
years.(7) Hence, experiments for treating diseases, such as 
cancer, can be played out at a different time, cost and 
scale—at a faster, cheaper and greater reproduction rate.(8)  

It is this practice of measuring up to/against/with—
of mouse measuring up to human and human measuring 
up to mouse—that Dying for the Other problematises: 
How are apparatuses for measuring and treating cancer 
implicated in the constitution of mice and humans? What 
human and “more-than-human” entities do these scientific 
practices constitute; what political practices do they 
perform?(9) 

The Cost of Life 

The other works in da Costa’s The Cost of Life this are: The 
Life Garden, the Delicious Apothecary and The Anti-
Cancer Survival Kit. (10) The second in the series, The Life 
Garden, is a demonstration garden containing medicinal 
plant species that can be used to assist people with 
cancer.(11) Alternatively, people who are currently cancer 
free can use The Life Garden to help prevent cancer. 
Alongside the display garden people can access a 
website that provides information on how the plants are 
beneficial for cancer treatment / prevention; the website 
also features information on how to grow the plants. The 
third project in the series, The Delicious Apothecary, utilizes 
elements of The Life Garden to present cooking 
workshops. The final instalment of The Cost of Life is The 
Anti-Cancer Survival Kit; it was launched (with collaborators) 
in mid-December, prior to da Costa’s death on December 
27, 2012. The kit features information and tools for patients 
who have recently found out they have cancer, and for their 
friends and family.(12) 

Da Costa began The Cost of Life series in 2009, 
the same year she was diagnosed with stage IV metastatic 
breast cancer. This was not the first time she had been 
diagnosed with cancer; at fourteen, nineteen, and twenty-
one she also received treatment for this disease.(13) 

Beatriz da Costa
Dying for the Other – triptych video installation, 2011-12 © da Costa 
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However, The Cost of Life series is the first time she 
decided to deal directly with this subject matter. Her 
partner, Robert Nideffer, reflects on her decision to do this 
series:  

Her final projects—The Life Garden, 
Dying for the Other, the Delicious 
Apothecary and The Anti-Cancer 
Survival Kit—dealt with her experience as 
a person living with cancer, something 
she had earlier promised herself she 
would never do. Her position shifted 
because she was able to find a place 
from which to provoke and reflect 
without the work becoming solely about 
her .(14) 

It is this element—that the works are not “solely about 
her”—that I would like to address in this article in relation to 
notions of measurement and measuring apparatuses.(15) 
But first, before directly exploring measuring apparatuses, I 
would like to turn to the title of the video work, Dying for the 
Other, to illuminate how ‘self’ and ‘Other’ can be viewed 
within this work; I will attend to how the work reflects on 
Barad’s notion of “relations of obligation” within which 
measuring is entangled.(16) 

There is a queerness in reading the title, Dying for 
the Other, after da Costa's death.(17) The title implies that the 
mice are dying for her, for people like her who have breast 
cancer, for people like her who may get breast cancer in 
the future. But, I wondered: is her death in some way for 
the mice? In the exhibition in which I saw this video diptych, 
Intra-action: Multispecies becomings in the Anthropocene 
(2013), following Aboriginal mourning protocol, the video 
work was presented in a booth, separate from the main 
space of the gallery, and a sign was placed outside the 
booth warning people that the video contained images 
and voices of a deceased person. This information 
informed the reading of the work; the warning sign 
provoked a further interrogation of the question: who is 
dying for whom? The flexibility of possible subject positions, 
offered in the title, opens the work out to differing 
explanations. It incited me to reflect on the indebtedness 
humans have to mice, and conversely the indebtedness 
that mice have to humans. This debt between ‘self’ and 
‘Other’ is referred to by Barad as “entanglements” or 
“relations of obligation”. Barad writes: “Othering, the 
constitution of an ‘Other,’ entails an indebtedness to the 
‘Other,’ who is irreducibly and materially bound to, 
threaded through, the ‘self’—a diffraction/dispersion of 

identity”.(18) Da Costa’s title forces an examination of human 
exceptionalism that enables the use of animal bodies, an 
‘Other’, as human models in scientific research.(19) 

Dying for the Other, and da Costa’s wider, The 
Cost of Life series, critiques an individual conception of 
cancer. In the rest of this paper, I will employ Barad’s 
conception of measuring apparatus to explore operations 
of measurement within da Costa’s work. Specifically—
through Barad’s agential realism—I wish to examine da 
Costa’s engagement in/of human and more-than-human 
relations within practices of cancer, and how she enables a 
means of witnessing more-than-humans as participating in 
political processes. (20) 

Of Mice and Measure

The Cost of Life series offers a means of exploring the 
material politics of cancer through different measuring 
apparatuses: mice, scales, MRI scans, gloves, institutions, 
labs, apothecary’s, survival kits, families, plants, gardens, 
and other entities. But, rather than exploring mice, gloves, 
labs, etc… as static entities, I propose, using the agential 
realist ontology of Karen Barad,(21) that The Cost of Life 
series demonstrates ‘entangled’ relations of differences in 
cancer practices and explores the constitution of human 
and more-than-humans.(22) Barad’s formulation of an 
agential realist ontology, or ethico-onto-epistemology, 
contends that entities do not preexist their relations.(23) She 
uses the term “intra-action,” as opposed to interaction, to 
specify how entities are materialised in experiments. (24)  For 
Barad, the ‘apparatuses of observation’, after Foucault, are 
an intra-action, and therefore plays a distinct role in her 
agential realism.  As she contends that the measuring 
apparatus enacts an ‘agential cut’ creating a boundary 
between subject and object in the moment of measuring. 
(25) Or in Barad’s words:

Apparatuses are not inscription devices, 
scientific instruments set in place before the 
action happens, or machines that mediate 
the dialectic of resistance and 
accommodation… apparatuses are not 
mere static arrangements in the world, but 
rather apparatuses are dynamic 
(re)configurings of the world, specific 
agentialxpractices/intra-actions/performances 
through which  specific exclusionary 
boundaries are enacted.(26) 
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Within Barad’s ontology the mice in Dying for the Other, 
become ‘queer co-workers’ for materializing ways in which 
‘human’ and ‘nonhuman’ are enacted and hence 
differentiated.(27) Da Costa depicts herself, and the mouse, 
as a measuring apparatus used within labs and within art 
spaces. Various apparatuses in the video—needles to 
inject mice; knives to chop kale— are revealed as 
performing “…the materializing effects of boundary making 
practices by which the ‘human’ and the ‘nonhuman’ are 
differentially constituted”. (28) Through the apparatus of the 
mouse, Dying for the Other operates as a contrast to 
contemporary scientific research contexts where Breast 
Cancer is typically addressed as a disease with ‘individual’ 
risk factors, such as genetic predisposition, rather than 
environmental factors or social practices.(29) This has been 
exacerbated by the discovery of the BRCA-1 and BRCA-2 
mutations, used to predict breast cancer risk.(30) The focus 
on individual genetics, particularly due to the potential 
economic gain generated by patents, undermines analysis 
of the wider social and material entities/structures that 
‘constitute’ cancer.(31) This is not to say that understanding 
genetic composition is not important, but rather, da 
Costa’s work asks us to also look at the entangled relations 
of cancer,   in   an  ethico-onto-epistemology   manner—to  

examine the wider environmental factors constituting 
cancer.(32) A call to action supported by organisations, such 
as the Silent Spring Institute, who argue that research on 
environmental causes of breast cancer are “desperately 
needed.” As, they explain:  

Most breast cancer research has 
focused on detection and treatment 
rather than cause and prevention. Yet 
breast cancer remains the most 
common invasive cancer in women 
worldwide and each year more than 
40,000 women in the United States 
alone die from the disease. (33) 

The triptych video format of Dying for the Other 
emphasizes that cancer, in humans, does not exist 
independently from needles, gloves, mice, OncoMouseTM, 
Breast Cancer genes (BRCA-1 and BRCA-2), labs, and 
institutions such as Myriad Genetics Inc. that control and 
manage cancer practices. This entangled aspect is 
revealed through the three screen juxtaposition of scenes. 
We witness scenes of da Costa standing at a kitchen 
bench chopping large bunches of Kale, or being assisted 
to walk down a corridor, juxtaposed against lab technicians  

Beatriz da Costa 	  
Dying for the Other – triptych video installation, 2011-12 © da Costa 
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hands clad in purple gloves injecting cancer riddled mice. 
The video, therefore, creates a space where political, social, 
more-than-human, emotional and economic costs are  
entangled. Apparatuses within the science lab are placed 
alongside apparatuses in the kitchen: knives, petri-dishes, 
mice being measured on scales, kale being chopped. 
Multiple cuts are made: cutting pills, chopping kale, edited 
video cuts between da Costa and mice. We are taken 
from da Costa in her kitchen chopping kale to the daily life 
of the lab mouse; in a mode of interrogation often excluded 
from the research practices—a recontextualisation of the 
“mouse-ness” of the mouse. (34) At other points in the video, 
da Costa spells out words backwards, she makes 
mistakes, but appears to not realize that she has done so. 
Da Costa’s language breaks down—this can be seen as 
a shift in affect in which the structures of language start to 
unravel. In witnessing those moments, I felt her work 
proposed a shift towards a different way of knowing, to 
forms of knowing that are not bounded to a single 
discursive, speaking human body, but to the material-
discursive knots and entanglements of embodied ways of 
knowing. In juxtaposed scenes, she grasps the 
performative agency of the mouse to spark political 
questions regarding relations between cancer, lifestyle 
choices,   genetics    and    environment.    In    this way the  

relationship between mice and human bodies generates 
biopolitical effects. (35) 

Da Costa places both the human body and the 
mouse body in context, no longer in pathologised 
fragments. She emphasises the environmental factors; the 
way humans and more-than-humans are constituted in 
practices, thus moving beyond an individually 
pathologised version of the body. This counters the 
production of the laboratory animal as part of an increasing 
emphasis on pathology, part of the generation of what 
Lynda Birke describes as “an understanding of the body in 
fragments—and in turn fragmentable; both shift the gaze 
away from the individual, experiencing, contextualized, self 
and toward definable symptoms”.(36) The proposals for 
reorganising apparatuses, or social institutions, in The Cost 
of Life projects emphasises the social structures implicated 
in ‘lifestyle approaches’ and environmental factors. In this 
way, the projects challenge genetic determinist framings of 
breast cancer etiology. 

Tactical Biopolitics 

Dying for the Other, and da Costa’s other projects within 
The Cost of Life series extends her prior practice and 
theorisation of ‘tactical biopolitics’. (37)  Da Costa, with Kavita 
Philip,    describes    ‘tactical     biopolitics’   as  inspired   by  

Beatriz da Costa
Dying for the Other – triptych video installation, 2011-12 © da Costa 
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the counter—media practices called tactical media, and 
biopolitics, succeeding Michel Foucault’s work. It also 
draws on what da Costa and Philip refer to as “the 
enormously creative practices at the intersection of 
technoscience, activism, and art”. (38) The projects within 
The Cost of Life take on an agenda of disruption and offer 
experimental practices that enable contributions of 
knowledge from a range of different sources. For example, 
The Anti-Cancer Survival Kit, and the apparatuses within it, 
specifically addresses the importance of patient 
knowledge. This is clearly expressed in the mission 
statement section of The Anti-Cancer Survival Kit website, 
there it is written:  

It has become increasingly common for 
informal patient networks to help each 
other find the right medical trial, hospital, 
doctor, treatment option/plan, etc. The 
Anti-Cancer Survival Kit aims to support 
those types of shared knowledge 
resources, providing patients and their 
loved ones with the tools they need to 
make it through an incredibly difficult time. 
(39)

The kit consists of an ‘anti-cancer cookbook’, an eBook 
version  of  the cookbook, design plans for an ‘anti cancer’  

garden,   educational    games    for   mobile   devices,   an  
extensive research database consisting of medical 
research information, as well as an assortment of practical 
items.(40) But, how the project will facilitate an expanded 
exchange of patient knowledge is yet to be fully realised as 
the project is still currently in active development. (41) The 
claim on The Anti-Cancer Survival Kit website is that health 
funding and research into ‘environmental conditions’ and 
‘prevention’, as opposed to ‘early detection’, is lacking, 
despite the knowledge that environmental causes of 
cancer are the dominant means of acquiring this 
disease.(42) It can be seen as a speculative proposal for 
generating apparatuses that shift practices away from the 
individual molecularisation of cancer to the environment 
and the others entangled in our daily routines. 

One of the tenants of tactical biopolitics, in the way 
that da Costa defines and uses it, is an interdisciplinary 
tracking of ontologies of science. Da Costa and Philip write 
that tactical biopolitics “includes within one frame the 
spaces of the political economic and the ontological, the 
battles of the activist and the epistemologist, the tracings of 
the historian and the artist”.(43)  In this vein, The Cost of Life 
series offers a means of augmenting specialised 
knowledge with other mechanisms for sharing, 
understanding,    creating      and      enacting    knowledge, 

Beatriz da Costa 	  
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particularly the role of more-than-humans in these 
processes. It is a means of articulating and practicing the 
enactment of breast cancer, and cancer more generally, 
by humans and more-than-humans. The argument 
throughout this article has been that Da Costa’s projects 
redesign apparatuses that produce alternate political 
practices, thus generating intra-actions that take into 
account emergent more-than-humans in order to gain 
knowledge of cancer in its “differential becoming”.(42) 
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Load of Manure: 

1971: Man wearing fedora plunges fervently into 
a peat bog, mucking and sloshing through the 
murky decomposition. Sometime in the future, 

this man will be widely celebrated as a genius, but for now 
he is a stinky mess covered with several thousand years 
worth of thriving bacterial colonies and the thick slurries of 
microbial waste. For these few minutes, he embraces and 
embodies the utter inseparability of his own skin from all of 
the hundreds of species of biota who live upon him or within 
him, and all of the biota with whom he will become dead 
someday. 

Joseph Beuys changed everything through 
bathing in that bog, though his Aktion im Moor (Bog 
Action) was one of a myriad of such actions and such 
artists, a flock that began to build with the budding of the 
twentieth century. The birth of the new paradigm of art, the 
crowning head of an incoherent swarm of conceptualists, 
appeared in 1917: Duchamp’s Fountain. The year 
before Fountain, Einstein published his theory of relativity, 
and just five years after Duchamp exhibited his wry urinal, 
Niels Bohr received the Nobel Prize for quantum 
mechanics. 

These parallel evolutions of thought, in art and in 
physics, are not coincidence, but rather, co-incident 
materializations of quantum intra-activity. Karen Barad’s 
notion of queer performativity has deep implications for the 
cultural work of the artist, and for critiques of a commodity-
driven art-world. Can we apply theories of entanglement to 
our understanding of socially-engaged art, an aesthetic of 
ethical relationship and empathy? As Barad draws out the 
connections  betwixt  and beyond quantum field  theory and 

 

 

 

 

 

feminist queer studies, I will weave them through deep eco-
feminism and then compost them into eco-art, the 
subculture of socially-engaged or dialogical art to which my 
own work clings. 

Underground Activity: 

In alignment with the dominant Western Culture of the recent 
millennium, the business of selling visual culture has 
submitted to all of the familiar binaries and hierarchies of 
modern capitalism. ‘Object as commodity’ is the paradigm 
that dominates today's art-world of galleries, museums, and 
collectors: a display of wealth and power.[i] Creativity is 
framed as a fundamentally linear process, beginning with 
the location of the genius -the genie- within a particular artist, 
and ending with a permanently enshrined objet d’art.[ii]

Within the matrix of socially-engaged art, feminism, 
deep ecology, eco-feminism, and eco-art, there lies an 
oppositional paradigm, one that meshes perfectly with 
Barad’s performativity. This matrix embraces cyclic intra-
activity, the constant co-making of a healthy compost of 
ideas and systemic health. The forces of decomposition are 
utterly integral and essential to renewal. The critters of 
decomposition -be they bacterial, conceptual, or atomic- 
become agents of creativity. 

Politically and economically, new art forms founded 
on the importance of decomposition are quickly 
marginalized because they are resistant to ownership or 
investment, and ultimately uncontrollable. This is the situation 
for Eco-art,[iii] a movement founded on the principles of multi-
species interdependence and collaboration, with shared 
goals of restoration and remediation of the earth.[iv] 

A

ECO ART: THE DECOMPOSITION 
OF ART AND THE ART OF 
DECOMPOSITION 
 Physicist and feminist scholar Karen Barad's theory of Intra-activity proposes that phenomena (including ourselves) 

are performatively created in the world's ongoing reconfiguration of itself; it follows that our experiences of those 
phenomena are also dynamically intra-active. The implications of this new paradigm are profound in every human 
endeavor, including the socio-economic structures of the artworld. Classic critical questions about audience and 
aesthetics, social or political purpose, formal issues and functionality must be composted, enriching the soil for a 
lively new understanding of art. 

Author: Deanna Pindell 
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As an expression of cultural resistance, eco-art and all of the 
socially-engaged arts mirror the sprouting and 
empowerment of marginalized peoples against hegemonic 
capitalism.[v] (Here, the word “peoples” must be understood 
to include all non-human persons and sentient beings). 
Feminist deconstructions of a decaying capitalism work like 
a good compost pile: hot and sweaty but churning with life, 
creating a richly myceliated soil in which to plant. 

Decomposition and Re-composition: 

Let us return now to Beuys. His articulation of Social 
Sculpture, that we are all co-creators of our society-as-
sculpture, has spread like a healthy mycelium: 
underground, nearly invisible, anastomosis in constant 
motion. The fruits of our fungal connections appear only 
intermittently, but the entanglements are thick and 
reciprocal.[vi] 

As we shed our anthropocentric biases, we will 
reframe oppressive theories of aesthetics, to become 
inclusive of our non-human companions. The new post-
humanist frame, much like a good compost bin, will allow 
the sodding heap of detritus to ferment. Regular turnover 
with a pitchfork is essential, to nourish the tiniest critters and 

 

 to prevent a slimy stink! Three simple steps will move the 
conversation forward: 

First: we must remember that assessments of 
“aesthetics” are commonly misunderstood as being 
synonymous with “beauty,” a notion both culturally mutable 
and anthropocentric. The word aesthetic is derived from 
Greek roots relating to "sense perception, sensitive, 
perceptive," a responsiveness to the senses. The 
commonly prevailing understanding of the word was 
proposed in 1735 by A.G. Baumgarten, that aesthetics 
should be concerned with judgments of beauty and taste, 
involving intrinsic attributes; a definition which came to serve 
in a set of social-class oppressions.[vii] 

Kant criticized Baumgarten's use as inaccurate on 
philosophical as well as etymological grounds, and used 
German Ästhetik in the sense of a “science dealing with 
the principles of perception by the senses,” returning to the 
roots and rhizomes of the word.[viii]  

The intimacy of a personal sensory/sensual 
experience of art became corrupted and commodified 
through the popularity of Baumgarten's appropriation. In 
recent decades, numerous writers have thoroughly 
deconstructed this territory through more inclusive 
perspectives, demonstrating that judgments of taste or 
value     are     culturally    developed,   arguing   that   these  

Deanna Pindell
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assessments of any work of art are never universal, but 
change with context of audience, recipient, venue, era, 
mediators and such. Aesthetic qualities, such as beautiful, 
modern, sublime, ugly, do not exist as inherent attributes, or 
rather do not pre-exist the subjective relationships through 
which they are experienced. 

The original meanings of the word aesthetic are 
relational, communicative, performative; to return to them is 
to queer several hundred years of capitalist commodification 
of the aesthetic experience. Aesthetic, as a verb and as a 
noun, parallels Barad’s definition of Agency: a relational 
enactment rather than a quality that one passively has or 
observes.[ix] 

If we accept Barad's thesis that phenomena 
(including ourselves) are performatively created in the world's 
ongoing reconfiguration of itself, then it follows that our 
experience of those phenomena (including ourselves) are 
also dynamically intra-active experiences.[x] Aesthetics are 
intra-actively performative communications, a dynamic 
dialogue of perceptions and responses.  

The second turn in our reframing of a post-
anthropocentric aesthetic: Inclusion always requires an 
ethics of active, deep, empathetic listening. Art theorist Grant 
Kester digs into feminist epistemology in his writings on 
aesthetics, citing the importance of empathetic/active 
listening as key to successful dialogical art. Drawing on the 
feminist concept of Connected Knowing, Kester 
emphasizes the foundational precept that “listening is as 
active, productive, and complex as speaking.”[xi] 

Composer Pauline Oliveros developed Deep 
Listening as an embodied musical theory and practice, an 
sonic awareness and aural consciousness; she describes 
her practice as “listening in every possible way to everything 
possible to hear...informed by expanding the range of 
audible forms beyond ordinary sound perceptions in daily 
life”.[xii] 

Bernie Krause takes deep listening to a new peak 
of scientific and musical understanding, through his 
collection of precision audio recordings of wild places, 
around the globe and across several decades. The field of 
soundscape ecology is founded on his efforts to 
understand the health of ecosystems through acoustics. He 
discovered, that the healthiest and most undisturbed 
environments have the broadest range of biophany (sounds 
created by living creatures), intermingled with the geophany 
(sounds created by the physical environment, such as water 
or wind). Each species occupies a particular aural niche, so 
that it can be heard in the landscape orchestra, just as a flute 
voices distinctly from a violin even though both instruments 
may play the same notes in simultaneous performance. The 
acoustic experience is accompanied by a visual graphing, 
known as a spectrogram, which allows a quantifiable 
measurement of the loss of voices in a damaged 
ecosystem over time. Krause's work demonstrates that 
anthropogenic noise (machines, industry, sonar, etc) 
actually masks, drowns out, shouts over important intra-
specific    communications.    As     species      find    greater 

difficulty in communications about mating, food, distress, or 
other needs, their survival suffers. The richly dense aesthetic 
experience of a healthy ecosystem is diminished as 
segments of the acoustic soundscape go silent.[xiii] 

Progressive socio-cultural activists understand the 
necessity of active, empathetic listening to achieve inclusion 
of marginalized human communities; at issue now is a call 
to invoke an immersive praxis of listening deeply to the 
world, to the entire orchestral range of sentient beings.

The third turning completes the cycle of an intra-
active multi-species aesthetics: Response that engages. 
Call and response. Dialogue. Companionship. 

Dialogical aesthetics are hotly contested ground in 
art-critical circles, with teams planting flags for socially-
engaged art, collaborative arts, community-based art, eco-
art, and activist arts of all persuasions. Claire Bishop's 
critique challenging Nicolas Bourriaud and his early 
conceptualization of Relational Aesthetics progressed the 
conversation: "The quality of the relationships in “relational 
aesthetics” are never examined or called into question...If 
relational art produces human relations, then the next logical 
question is to ask what types of relations are being 
produced, for whom, and why?[xiv] Art critics lag behind the 
anthropology-and animal-theorists, in thoughtless neglect 
for the spectrum of species; time to call upon Haraway.

Throughout her book When Species 

Meet, Donna Haraway grapples intensively with ethical 
questions of interspecies response, respect, reply, and 
companionship among companion species. She builds 
lingual bridges from the etymological foundations: "species" 
derives from specere, Latin for to look, to 
behold; respecere gives us "respect": seeing again, 
looking back reciprocally, to hold in regard, to respond; and 
she notes "...understanding that meeting the look of the 
other is a condition of having to face oneself."[xv] 

With Derrida whispering in one ear, and Barad in 
the other, Haraway repeatedly calls for human responsibility 
and response-ability toward our other-than-human 
companions on the planet. She chooses this quote from 
Derrida: "The question of the said animal in it's entirety 
comes down to knowing not whether the animal speaks but 
whether one can know what 'respond' means. And how to 
distinguish a response from a reaction".[xvi]  Dear reader, 
can you see the logical impossibility of not responding, 
when we are intra-actively co-creating the world in 
entanglement with all other species? We are called to be 
conscious agential participants, and not merely sentient, in 
this new understanding of a performative aesthetics. 

Mycelial Dialogues: 

A powerful example of multi-species dialogue—one that 
truly humbles the anthropocentric human—occurs in the 
communities commonly known as woodlands and forests. 
There, mycologist Paul Stamets discovered that mycelia—
the  fine  cellular  threads  of  large  fungal  organisms- form  
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enormous sentient networks, connecting communities of 
trees and plants of multiple species. Mycelia work 
intelligently to transport various nutrients and moisture from 
one area in the community to another, multi-directionally 
allocating nutrients as needed to each species. They 
perform the labor of decomposition and share the spoils in 
a form of mutually beneficial socialism.[xvii] 

Stamets writes: “I believe that mycelium is the 
neurological network of nature. Interlacing mosaics of 
mycelium infuse habitats with information-sharing 
membranes.  These membranes are aware, react to 
change, and collectively have the long-term health of the 
host environment in mind”.[xviii]  

Sentience is characterized by capacities of 
perception and sensory-based feeling, deriving from the 
Latin "sentire," to feel; it is defined as "the condition or 
quality of being sentient, consciousness, susceptibility to 
sensation".[xix] From this fundamental symmetry of 
perception and consciousness within the structure of our 
language, animal-consciousness theorists have worked 
for over a hundred years to overturn the absurdly 
anthropocentric hoarding of the human place at the top of 
some       imaginary         heap.    Just    as  multiple animal-
consciousness studies have show that non-humans have 
language, empathy, grieving rituals,  self-awareness, and a 

 

host of other consciousness-based attributes, I assert that 
there is a relationship between sentience and aesthetic 
experience that can no longer be assumed to be limited to 
the human. 

Why shouldn't we imagine that a bird experiences 
its mate's call as beautiful as well as functionally necessary? 
Why shouldn't we acknowledge that aesthetic experiences 
have usefulness in making survival decisions? The 
capacity for aesthetic selection -beyond pure sensory 
perception- actually has survival value in an evolutionary 
process for many species, quite probably all. The 
challenges from mainstream art-world critics, in rejecting 
multi-species authorship and aesthetics are two-fold 
(beyond the fundamental anthropocentrism): the 
widespread hierarchical subordination of 'functionality' as 
an attribute of art, and the bogeyman known as 
anthropomorphism. 

Val Plumwood dissects the oppressiveness of 
charges of anthropomorphism, denouncing them as 
'pseudo-scientific' conventions relying on 'enforced 
conformity': 

A commonplace motivation for raising the 
charge of anthropomorphism is a rationalist-
Cartesian      policing     of      human-animal  

Deanna Pindell 	  
Squiggle Salal (detail 3). 200 ft long. Jute, straw, wool, salal seedlings. Webster’s Woods Sculpture Park, Port Angeles Fine Art Center, 
WA USA. Photo: Deanna Pindell 
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discontinuity, to maintain the human 
observer's distance from and indifference to 
the animal observed.[xx] 

She further explains that the problem is one of translation 
across cultures, of locating the closest equivalent 
meanings and representations, of awareness of the 
'indeterminacy of translating expressions and concepts 
across dissimilar cultures': "Dealing with both human and 
non-human cases of translation indeterminacy requires 
openness to the other and careful, sensitive, and self-
critical observation which actively seeks to uncover 
perspectival and centric biases".[xxi]  

The question of functionality as an attribute of 
aesthetics has been relentlessly plowed in Western 
criticism for over a century. I cannot do the topic justice 
within this essay. Instead, I propose that skeptical art 
theorists consider the studies of evolutionary biologists, 
evolutionary psychologists, Darwinian aestheticians, and 
related interdisciplinary thought. The concept that aesthetic 
judgments may have a survival value is gaining 
acceptance in these fields, and survival certainly implies a 
range of functional necessities. The notion of aesthetic 
pleasures as a luxury rather than as a tool of necessity, or at 
least of enhanced survival, is an outmoded relic from 
Baumgarten.  

 

The underlying assertion of this section - that there 
is a dynamic relationship between sentience and aesthetic 
experience that can no longer be assumed to be limited to 
the human - may seem somewhat obvious to animal-
consciousness theorists and activists. Unfortunately, it 
remains an outrageous assertion within the structurally-
rigid, commodity-based Art-World, where so much 
depends on who claims ownership or authority over 
declarations of "good taste," "quality art," or even "beauty."

With a planet in ecological crisis, and newly 
revealed understandings of the inseparability of our multi-
species entanglements, we had damn well better start to 
care about what the earthworms find aesthetically pleasing. 

Springing Sprouts: 

Beth Carruthers clarifies one approach to a non-
anthropocentric aesthetic: "Ecological Art, or EcoArt, is not 
simply art about, or in, the environment, but is work that 
addresses the well-being of ecosystems, the impacts 
humans have within ecosystems, the kind of relationships 
we have with the places where we dwell, and the other 
species with whom we share these places."[xxii] 

This is where my own work in Eco-art sits, striving 
to   find   solutions   to   anthropogenically-caused  disaster  

Deanna Pindell 	  
Thneeds Re-seed: a Sculptural Remediation Strategy for Clear-cut Forest. Recycled wool sweaters, native forest seedlings. Overall 
dimensions unlimited. Individual thneeds up to 9 inches diameter. Photo: Jade Alexander. 
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through mutuality and collaboration between critters and 
systems. Swarms of passionate artists have tried to pollinate 
this field, seeking fruit or at least interim nourishment of hope. 
Often, the processes of restoration itself form the artwork, 
and any remaining objects are merely artifacts and 
documentation.  

Artists such as Lynne Hull and Jesse Etelson create 
their works for the use and pleasure of non-human animals, 
and are unconcerned whether humans enjoy the sculptural 
objects. The successes of their works are assessed by 
observing whether critters choose the constructions for 
habitat or hunting, linking aesthetics and functionality. 
Sculptor Daniel McCormick feels that a truly successful eco-
artwork eventually is reabsorbed into the restoration process, 
eventually leaving no trace of the artist’s hand; flora and 
fauna use his riparian constructions to rebuild their own 
damaged habitats. Aviva Rahmani (Ghostnets) returned a 
landfill to a wild beach, and her Trigger Point Theory aims to 
heal entire continents. Agnes Denes (Tree Mountain), Alan 
Sonfist (Time Landscape), and Xavier 
Cortada (Reclamation Project) have created large-scale 
plantings in which the human gesture is dwarfed by the 
uprising of an entire living landscape. Colleen Flanigan’s 
underwater welded structures (the Living Sea Sculpture 
project) use a faint electrical charge to support colonization 
by living corals; the original sculpture is entirely absorbed as 
new   reefs    form.  These artists are working in a multitude of  

 
 

ways that include Others as collaborators, or as reciprocal 
audience rather than as subjects.[xxiii] 

These few examples are a tiny and arbitrary 
selection of Eco-artists who strive for an intra-active 
interspecies ethic and aesthetic. The range of ecological 
issues currently being addressed is far broader than I’ve 
suggested (ranging from nuclear disaster to pollinator 
habitat, soil microbes to climate change, and beyond), and 
the scale of restorations being attempted is correspondingly 
broad. My own modest contribution to this field includes 
restorative works, ironic gestures toward salvation, 
performative conversations, and unrealized proposals for 
larger-scale solutions.[xxiv] 

The song that rings through all of these is idealistic, 
urgently hopeful, seeking the harmony and complexity of a 
great orchestra of more-than-human voices. However, an 
ethical conundrum also roils these waters: Humans require 
the involvement of these creatures, from microbial to 
arboreal, to help us restore the environments we have ruined 
for them. Can we consider them willing collaborators? Is 
informed consent enough? Do they really have a choice 
whether to work to heal lands that can never truly be 
“restored” to a state that no longer exists? We (humans) 
need the Others far more than they need us. How might we 
intra-actively co-create a future ecosystem, fully inclusive, 
mutually beneficial and non-human-centric? 

Deanna Pindell
Thneeds Re-seed: a Sculptural Remediation Strategy for Clear-cut Forest. Recycled wool sweaters, native forest seedlings. Overall 
dimensions unlimited. Individual thneeds up to 9 inches diameter. Photo: Eben Kirksey 
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Future Fodder: 

Our newly articulated awareness of intra-action has 
powerful implications for many areas of society. Artists had 
already begun to demonstrate the new paradigm well 
before Barad clarified the truth of it: relinquishing notions of 
sole human authorship, and inviting the collaborative 
entanglement of multitudes of critters. 

Classic critical questions about audience and 
aesthetics, social or political purpose, formal issues and 
functionality must be composted, enriching the soil for a 
lively new understanding of art. A post-humanist, post-
anthropocentric art requires an ethical aesthetics of deeply 
empathetic listening and responsive co-creation of the 
world; of mutuality in fertile relationships, and a 
determination to decompose intra-actively. 
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CUTTING TOGETHER-APART 
THE MOULD 

Physarum polycephalum (slime mould/mold) is an organism used in scientific research that is commonly 
found in piles of leaf litter and human composts. Intelligent yet brainless, P. polycephalum forms a fan-like 
network of tendrils in its quest for food. Each tendril moves almost visibly by cytoplasmic streaming – a 
pulsing movement of the liquid inside its cell walls. It is simultaneously beautiful and repulsive – an oozing, 
bright yellow, lace-like blob. This paper proposes to engage in a (s)mattering of Baradian “agential cuts” to 
draw out the intra-active performativity of this evocative critter. A dialogue is established between scientific 
and artistic ontoepistemologies, focusing on how (and why) the matter of slime mould/mold matters. Visual 
images from explorations which include P. polycephalum are woven through the paper, to support Karen 
Barad’s assertion that “meaning is not a property of individual words or groups of words but an ongoing 
performance of the world in its differential intelligibility” [1, p.821].  

Author: Tarsh Bates 

Maddi Boyde
Fig.1 Intra-action exhibition detail, 2013. (L-R) Hayden Fowler, New World Order, 2013; Tarsh Bates, in vitero node (Physarum 
polycephalum), 2013; Kathy High, Mr Fox, 2012 
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n vitero node (Physarum polycephalum) was an 
artwork installed as part of the Intra-action: Multi-
species becomings in the Anthropocene 

exhibition at MOP Gallery, Sydney in 2013.[1] The 
exhibition brought together contemporary artists 
exploring the relationships between humans and 
nonhuman animals to elucidate physicist and 
philosopher Karen Barad’s posthuman theory of intra-
action[2] and its insistence on ethical engagements 
with our world. As this exhibition, including Barad’s 
theory, is the focus of this special issue and has been 
discussed in detail by others, this article attends 
specifically to slime moulds, in particular the species 
Physarum polycephalum. 

In 2011, I engaged in a seven month long 
performance (in vitero) during which I learnt how to 
care for and think with Physarum polycephalum.[3] As 
Karen Barad thinks intra-action with slime moulds in 
her 2012 article Nature’s Queer Performativity, Intra-
action exhibition curators Eben Kirksey and Madeleine 
Boyd invited me to re-present in vitero in 2013 as a 
material instantiation of Barad’s theorizing. Since for 
Barad (and for myself as an artist researcher) 
“theorizing, like experimenting, is a material 
practice” [2, p.55], this exhibition offered a unique 
opportunity to entangle Barad’s writing with the 
performativity of the living in public space. 

Karen Barad introduces her 2012 
article, Nature’s Queer Performativity, with an ethico-
onto-epistemological discussion of the intra-activity of 
thexsocialxslimexmould, Dictyosteliumxdiscoideum. 
These slime moulds form a single multi-cellular slug-
like entity when genetically identical individuals 
swarm together to form a collective to search for 
food. Barad’s discussion uses these social 
amoebae to reinforce her understanding of the 
inseparability of subjects and objects, and shows 
that D. discoideum stands-in for a “subterranean” 
fear that humans have for this inseparability. She 
unearths moral judgements embedded in a 2009 
newspaper report of the discovery of a 40 foot slime 
mould colony, a “vast and sticky empire,” “oozing” 
under Houston, Texas [3], which reprises the 
“creeping threat of communism” that lurks in the 1958 
movie The Blob [4, p.26]. 

Slime moulds are usually considered invisible 
in discussions of our ethical encounters with 
nonhumans and slime mould experimentation is not 
subject to institutional ethics approval. However, as 
Barad shows in Nature’s Queer Performativity, the 
amorphous, mindless bodies of slime moulds 
exemplify fear of consumption of the individual by the 
Other, epitomised in The Blob [4, p.27]. In this 
movie, the threat of Communism is metamorphosed 
into a voracious, unstoppable amoeba-alien: an 
inhuman blob that uncontrollably accrues mass and 
moral agency. It follows that slime moulds are both 

ethically non-existent and morally reprehensible. In the 
interests of attentiveness and accountability, it is 
important to disclose that the species of slime mould 
discussed by Barad in Nature’s Queer 
Performativity is Dictyostelium discoideum. The 
species exhibited in Intra-action and discussed 
here xis xPhysarumx  polycephalum.  D.xdiscoideum.    

 
 
          

 My interest lies in how various artistic 
and scientific explorations of P. polycephalum can 
be reread as instantiations of Barad’s intra-action. I 
posit that these explorations are Baradian apparatuses 
that enact “agential cuts” in order to 
facilitate understandings of the phenomenon that 
is “slime mould.” Rather than arguing for or 
against art or science, I show that they are both 
useful methods to reveal aspects of the 
complex intra-actions of humans and slime 
moulds. 

Cutting together-apart 

The “posthumanist” point is not to blur 
the boundaries between human and 
nonhuman, not to cross out all 
distinctions and differences, and not to 
simply invert humanism, but rather to 
understand the materializing effects of 
particular ways of drawing boundaries 
between “humans” and “non-humans.”  

Following physicist Neils Bohr and the foundations of 
quantum physics, Barad argues that there is no pre-
existing, independent reality waiting to be discovered. 
Rather, the way we understand our world is 
determined by the apparatuses we use to examine 
it.[4] For Bohr,–and for Barad,–an apparatus includes 
both the physical experimental equipment and the 
theoretical or conceptual framework (including 
unconscious assumptions) upon which an 
examination is founded. An apparatus is therefore 
“onto-epistemological,” an inseparable entanglement 
of material and knowledge [1, p.816]. In a very broad 
sense,    “science”   is    one    apparatus  and “art” is  
 

i 

–Karen Barad, Nature's Queer Performativity 
[4, p.31]	  

another. Each has materials, practices,  histories  and	  

These are microscopic, social amoeba that swarm to 
forage, whereas P. polycephalum is not social: it is 
an individual macroscopic cell with multiple nuclei, 
much like a human muscle cell or neuron; pulsations 
in its cytoplasm migrate the cell towards nutrients. P. 
polycephalum is useful to think intra-action with as it 
is has gained popularity since 2000 as a model 
organism for understanding the evolutionary 
development of intelligence and biocomputational 
problem solving. 
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assumptions, some of which are similar and some 
different. 

Since the components of any apparatus are 
inseparable from each other, the “object” of 
examination is inseparable from the “subject” (or 
observer). In fact, there can be no object or subject. It 
is not just that an observation by a pre-existing 
observer influences and changes a pre-existing 
observed. The observer and observed are entangled 
parts of an apparatus which creates a moment of 
observation.[5] Change any part of the observer or 
observed, and the moment of observation is 
necessarily different.  

Barad, following Bohr, describes the 
inseparability of subject and object as “intra-action.” 
Reality then, is constituted by a series/continuum of 
intra-acting “quantum entanglements,” [6] or 
“phenomena,” constantly changing, constantly in flux: 
“phenomena are entanglements of spacetimematter, 
not in the colloquial sense of a connection or 
intertwining of individual entities, but rather in the 
technical sense of—“quantum entanglements,”— 
which are the (ontological) inseparability of agentially 
intra-actingx ‘components’” [4,xp.32], i.e.[7]  

\ 

 

Importantly, phenomena are not just material but as  
with   apparatuses   (which  are  themselves 
phenomena), inextricably material and discursive [1, 
p.816]. They are also obviously and fundamentally
posthuman, recognising not just the human, but all
bodies, where “bodies” includes all matter, not just
the living. In Barad’s understanding, matter at all
scales has agency in a phenomenon. Bodies
obviously exist, but as Barad argues, “what we
commonly take to be individual entities are not
separate determinately bounded and propertied
objects, but rather are (entangled ‘parts of’)
phenomena…that extend across (what we commonly
take to be separate places and moments in) space
and time” [4, p.32].

Since any apparatus is inherently bounded, 
both physically and conceptually, any examination of 
our world necessarily includes and excludes. Barad 
describes this moment of inclusion/exclusion as an 
“agential cut,” which is not a Cartesian break between 
subject and object.[8] As has been shown, subjects 
and objects do not pre-exist an intra-action. An 
agential cut “enacts a ‘local’ resolution within the 
phenomenon,” [4, p.32], that is, it focuses on a 
particular intra-action within a phenomenon, 
“separating” some components of the phenomenon. 
Consequently, an agential cut is not an 

Tarsh Bates
Fig.2 in vitero node (Physarum polycephalum), installation detail, 2013, slime mould, agar, glass © Bates	  
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observer/subject looking out at an external 
Other/object. Rather, self looks at self. In Barad’s 
terms, this separation is an “exteriority-within,” a 
simultaneous cutting “together-apart” [4, p.32]. An 
apparatus therefore, “shows” which and how many 
intra-actions get called a phenomenon, i.e. 

A time-lapse video taken through a 
microscope, commonly used in slime mould 
research, is an example of the material-discursive 
relationship between apparatus, cut and phenomena. 
The operator-microscope-camera is the apparatus – 
images are framed by the microscope and captured 
by a still camera. A movie camera allows us to view 
the film. A series of still images are taken, edited and 
then replayed at 24 frames per second. Each still 
image is a phenomenon, as is the compiled film. 
Each image “cuts out” a part of the world, including 
and excluding, “cutting together-apart.” The editor 
chooses which parts of the world get cut and which 
get shown. The film played by the camera shows us a 
particular selection of the world which would be 
different if other cuts/images were included. The 
speed at which the film is replayed (24 frames per 
second) depicts a particular event time: any faster or 
slower and we see the world differently. We are 
unable to see the film without the camera and the 
technology of the camera determines what we see. 
Change the technology/apparatus and the 
film/phenomenon changes. 

Since phenomena clearly do not always 
include the human, Barad’s theories offer possibilities 
for understanding the “practices of differentiating 
engaged in by nonhumans, whereby nonhumans 
differentiate themselves from their environments, from 
other nonhumans, and from humans, as well as from 
other others” [4, p.31].[9] This, for me, is the 
posthuman appeal of Barad’s work. Agential cuts are 
an obligation to pay attention to what gets included 
and what gets excluded (to what counts) and why, 
and to the consequences of those 
inclusions/exclusions. I take up Barad’s exhortation to 
become accountable for any cuts made [4, p.31]. 
Barad insists that “any proposal for a new political 
collective [which surely posthumanism is] must take 
account of not merely the practices that produce 
distinctions between the human and the nonhuman, 
but the practices through which their differential 
constitution is produced” [2, p.59]. Hence this article 
explores “the particular ways” the agential cutting 
enacted by the apparatuses of art and science draw 
boundaries between “humans” and “non-human” 
slime moulds. Further, I am interested in the 

subsequent “materializing effects” produced by these 
practices: what it “is-means” to be human and/or 
what it “is-means” to be slime mould [4, p.31].[10] 

Please    note      that   I   am  not interested in 
dichotomising   “science”   and   “art”   here, but I am 

   interested in the effects of the differences and 
similarities of their methodologies. The following 
discussion attends to the “the particular ways” that 
specificxexperimentsxwith Physarumxpolycephalum 
have been conducted by scientists and artists, and 
what experiences and meanings have been 
generated from those experiments. I use these 
experiments, or apparatuses, not as analogies, but as 
intra-actions, as phenomena, which “force us to 
confront conditions for the possibility of objectivity, the 
nature of measurement, the nature of nature and 
meaning making, and the relationship between 
discursive practices and the material world” [2, p.24]. 

The performativity of mould 

Images or representations are not 
snapshots or depictions of what awaits us 
but rather condensations or traces of 
multiple practices of engagement.  
Karen Barad, Meeting the Universe Halfway [2, p.53]  

Barad’s rejection of representationalism and 
insistence upon performativity is pivotal to this 
discussion of the “particular ways” 
experiences/meanings of slime mould are generated 
through these apparatuses. Barad is very clear that 
entities are not independent of their representation. 
Since there is no subject or object, representationalism, 
which presupposes a distinction between “individuals 
and their inherent attributes” and knowledge (or 
representation) of those individuals, cannot exist in a 
Baradian world [1, p.804]. The system which 
assumes:  

ignores the “practices through which representations 
are produced.”[11] 

A Baradian world is not waiting to be 
represented, it is always already represented, or 
more correctly, it is always already a representation: 
a  performative  representation, where representations  
are not abstractions of the real, but apparatuses—
contiguous, iterative materializations of phenomena. 
Drawings, photographs, diagrams, language all trace 
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 Tarsh Bates 	  
Fig.3 in vitero node (Physarum polycephalum) #1, digital print, 2011 © Bates	  
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“material engagements with the world” [2, p.49]. It is 
instead the following system: 

Thinking of a representation as an apparatus enables 
us to recognise its role in framing knowledge, but 
more importantly here, forces us to acknowledge its 
performative materiality. Photographs of slime mould 
are as much slime mould as Figure 4 or even Figure 
5. Importantly however, they connote different
understandings of what slime mould is.

Fig.4 Experimental setups for agar Y-maze choice experiments, where 
ES stands for extracellular slime. (a) Self versus conspecific nonself 
extracellular slime, (b) response to heterospecific extracellular slime, (c) 
choice between fresh and aged extracellular slime, and (d) patch-mark 
cues versus food cues behavioral titration.” Reprinted by permission from 
Macmillan Publishers Ltd: [Behavioral Ecology] [Reid et al. Amoeboid 
organism uses extracellular secretions to make smart foraging decisions), 
copyright (2013)]. 

Fig.5 Choice experiments between an arm containing extracellular slime 
leading to a yolk food source and an arm of blank agar leading to an oat 
food source (the experiments in Figure 2d). The proportion of choices 
made by plasmodia within each treatment group is presented on the y 
axis. Shaded areas represent choices of the extracellular slime-coated 

arm leading to the yolk food source. White areas represent choices of the 
blank agar arm leading to the oat food source. The x axis shows the 
different Y-maze arm lengths. Within each arm length, food was either 
placed at the end of the arm at the start of the experiment (0h) or 2h prior 
to the start of the experiment. Stars indicate significant preference for 1 
arm (binomial test).” Reprinted by permission from Macmillan Publishers 
Ltd: [Behavioral Ecology] [Reid et al. Amoeboid organism uses 
extracellular secretions to make smart foraging decisions), copyright 
(2013).

Cutting together-apart the mould/mold: 
Nodes and mazes
This section discusses the nature of apparatuses 
through a number of linguistic, artistic and scientific 
apparatuses that think with P. polycephalum. This 
section discusses the nature of apparatuses through a 
number of linguistic, artistic and scientific apparatuses 
that think with P. polycephalum. Firstly, the linguistic 
semantics involved in the word “mould,” then a number 
of scientific experiments, beginning with 2000 maze 
research conducted by Toshiyuki Nakagaki, Hiroyasu 
Yamada and Ágota Tóth are examined. Finally, several 
artistic explorations, including my own, are  considered.

A Baradian apparatus comprises of three 
aspects: 

• Conceptual framework, including methodology;
• Material entanglements; and
• Material & conceptual outcomes

In the rest of this paper, the artistic and scientific 
apparatuses are introduced and each of the three 
aspects are thought through in order to understand 
the resultant phenomena. This discussion shows 
these apparatuses to be agential, intra-active 
entanglements of human, slime mould and 
environment. 

Apparatus 1: the semantics of mould/mold 

Before I do this however, I want to make a brief note 
about the word “mould” itself as an apparatus, which 
has motivated me to write it here as 
“mould/mold.”[12] Firstly, the “British” (and 
Commonwealth) spelling is “mould,” and although its 
etymology is unclear, it is thought to be derived from 
the medieval English word “mouled,”[13] meaning 
“mouldy, rotten or decayed.” “Mould” refers to the 
“woolly, furry, or staining growth…which forms on 
food, textiles, etc., esp. in moist warm air,” and has 
since been adopted into biology to refer to “a 
fungus, esp. one that produces the abundant visible 
mycelium or spore mass”. [14]  

Conversely, the “American” spelling, “mold,” 
is inherited from the spelling reform that occurred in 
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the early 19th century. Donald Scragg found that 
many American English spellings follow 
Noah Webster's An American Dictionary of the 
English Language published in 1828 [7, pp.82–83]. 
According to Scragg, the change was partly 
nationalistic. Following Barad’s insistence on attention 
to “the relationship between discursive practices and 
the material world,”[15] I am moved to ask   about   the 
political   motivations   supporting   this   change, given

“Mould” has also been used since the 1200s 
to refer to the action of manipulating matter into “a 
required shape by pouring or pressing into a hollow 
form or matrix; to press or cast in or into a particular 
form.”[16] Although the etymological relationship 
between “mould” as a manipulation of matter and 
“mould” as decay is unclear (and not within the 
scope of this article), slime moulds collapse the 
definitions into a material-discursive phenomenon:  

This one cell is a master shape-
shifter. P. polycephalum takes on 
different appearances depending on 
where and how it is growing: In the 
forest it might fatten itself into giant 
yellow globs or remain as unassuming 
as a smear of mustard on the underside 
of a leaf; in the lab, confined to a petri 
dish, it usually spreads itself thin across 
the agar, branching like coral [8]. 

Tarsh Bates
Fig.6 in vitero installation detail, 2011 © Bates	  

 that the timing around the revolution and the desire to 
claim a separate identity from Britain. Although 
these motivations may appear insignificant, or 
even irrelevant, to a discussion of slime mould/mold, 
they manifest in confusion around the name in 
writings about the organism. Allegiances to 
British or American spelling produce historical 
and political resonances in any discussion of the 
organism. As I am writing in a Commonwealth 
country for a British journal, I adopt the British 
spelling of “mould.” 
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Apparatus 2: The science of mould 
Apparatus 2.1: Efficient Mapping 

In 2000, a group of scientists, led by Toshiyuki 
Nakagaki,zannouncedzthat Physarumzpolycephalum
exhibited “primitive intelligence” demonstrated during 
a series of maze-solving experiments [9].[17] The 
article correlated efficiency with survival, and 
intelligence with computation. A further experiment, 
published in 2010 by the Nakagaki group, was even 
more popular [10]. This experiment, during which 
slime mould “re-created” a map of the Tokyo rail 
system, consolidated the popularity and usefulness 
of “brainless, yet intelligent,” slime moulds as “a 
biologically inspired mathematical model” [10, 
p.439]. Slime mould mapping of Iberia, Canada,
Australia, Brazil and the UK has since followed,
extoling the amazing ability of slime moulds to
“efficiently construct transport networks” [11,
p.1546].[18] [19] These mapping experiments and the
“problem-solving” capabilities of slime mould have
established P. polycephalum as a model organism
for biocomputing and complex network
engineering.[20]

 
 
 
 
 
 

 

Apparatus 2.2: Optimal foraging

Fig.7 “a, Structure of the organism before finding the shortest path. 
Blue lines indicate the shortest paths between two agar blocks 
containing nutrients: a1 (4151 mm); a2 (3351 mm); b1 (4451 mm); 
and b2 (4551 mm). b, Four hours after the setting of the agar blocks 
(AG), the dead ends of the plasmodium shrink and the pseudopodia 
explore all possible connections. c, Four hours later, the shortest path 
has been selected. Plasmodium wet weight, 90510 mg. Yellow, 
plasmodium; black, ‘walls’ of the maze; scale bar, 1 cm. d, Path 
selection. Numbers indicate the frequency with which each pathway 
was selected. ‘None’, no pseudopodia (tubes) were put out.” [9] 
Maze-solving by Physarum polycephalum. Reprinted by permission 
from Macmillan Publishers Ltd: [Nature] (Nakagaki et al. Intelligence: 
Maze-solving by an amoeboid organism), copyright (2000) 
(doi:10.1038/35035159)) © Toshiyuki Nakagaki Fig.8 Experimental setup. (A) No-choice experiment, diet 1:2, 

with a total concentration of 40 g·L−1. (B) Choice experiment, 
diet 6:1 vs. diet 1:2. (C) Multiple-choice experiment. The slime 
mold was initially placed at the center of the petri dish. © Audrey 
Dussutour 
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In the wild, slime mould is part of a complex food 
chain. It grows on decaying organic matter in damp 
dark environments, consuming bacteria and fungi 
that in turn feed on the organic matter. It exudes 
chemicals that break down bacterial and fungal cell 
walls allowing access to the nutrients within the 
cells [13, p.121]. In the laboratory, nutrients are 
usually provided in the form of either rolled oats or 
glucose. A 2010 research project supplied a slime 
mould within different ratios of proteins and sugars 
and showed that slime moulds prefer a food source 
that comprises two thirds protein and one third 
carbohydrates [12]. As shown in Fig.8, slime mould 
was offered various combinations of proteins and 
carbohydrates. The researchers concluded that the 
slime mould was able to solve “complex nutritional 
challenges without possessing a centralized 
processing center or specialized foraging agents. 
Plasmodia…were able to alter their growth form and 
movement to exploit complementary food resources 
and regulate the supply of carbohydrate and protein 
to a target ratio that maximized performance” [12, 
p.4608]. This study was interested in the implications
of slime mould foraging and nutritional decision
making for soil ecologies. They suggested that
“understanding the nutritional currencies that shape
exploitation of food resources by organisms such as
slime molds and fungi, and the consequences of
such nutritional decisions for growth, form, and
function…has significance for local and global
nutrient cycling and carbon sequestration” [12,
p.4608].

Subsequent research found that foraging 
slime mould avoids areas where it encounters its own 
slime, increasing its “foraging efficiency” [14, 
p.812]. The researchers suggested that the slime is
a type of “patch marking,” “a reliable and widespread
mechanism to ‘memorize’ the location of an
unprofitable patch, allowing individuals to recognize
previously searched areas and relocate their search
to unmarked and unexplored patches” [14,
p.812]. The researchers therefore concluded that the
slime acts as extracellular spatial “memory,” the first
time this has been demonstrated in an organism
without a brain or a nervous system [15].

The efficient foraging characteristic of slime 
mould enables it to negotiate such mazes and 
transport networks above. However, unconventional 
computing researcher Andrew Adamatzky recently 
found that the usual attractants of oats and glucose 
used in slime mould problem solving experiments 
were inadequate for highly complex computational 
problems. Consequently, he conducted research into 
more complex chemotaxis responses, searching for 
“novel ways to control propagation of slime mould, in 
order to program it and make it implement 
computational operations” [16].  He  found that slime  

mould preferred herbal sedatives to oats and 
glucose, with its strongest preference being for 
valerian root. “Using these herbal tablets we can 
attract slime moulds and keep them 'concentrated' in 
a local domain of space" [Adamatzky cited in 17]. 

Fig.10 Examples of experiments. (ab) Kalms Sleep (left) vs 
Kalms Tablets (right): (a) plasmodium propagates to both targets, 
(b) plasmodium propagates to Kalms Sleep (left); (c) Nytol (left)
vs Kalms Tablets (right); (d) Valerian roots (left) vs Nytol (right); (e)
Valerian roots (left) vs. Vervain (right); (f) Hops (left) vs. Passion
flower (right) [16].

Fig.9 The slime mould (yellow blob) was placed at one 
end of a petri dish with the sugary food source (black 
smudge) placed at the other end. The U-shaped trap was 
setup in between [15]. © Chris Reid 
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Apparatus 2.3: Emotional cyborgs 

Fig.11 Physarum oscillator circuit. The plasmodium is patterned 
as six oscillators with star coupling (A)…A diagrammatic view of 
one branch is shown on the right (B). The oscillator nodes have a 
diameter of 3 mm; channels are 6 mm × 0.5 mm. A dashed box 
delineates the area irradiated for light stimulus [18, p.219]. © 
Soichido Tsuda 

Slime mould has been used in attraction and 
repulsion experiments as it responds rapidly to 
chemical changes in its environment, and it is 
photophobic (afraid of light). Its migration towards 
food sources is an example of an attraction response 
and its migration away from light is a repulsion 
response. Commonly used to demonstrate the 
phenomena of chemotaxis and photophobia to 
school students,[22] a number of recent sophisticated 
scientific experiments have explored the biorobotic 
potential of these phenomena. 

The first of these developed a control 
interface between slime mould and a six-legged 
walking robot in 2006 [18]. Following on from 
research into Physarum Boolean logic gates, an 
interaction loop amplified the oscillation of 
the Physarum in response to light, steering the 
robot. The slime mould was grown over a six node 

electrode array (shown in Fig.11) which was 
connected via a computer to the robot. Light 
detected by sensors on the robot controlled light 
shone onto the slime mould. The response of the 
mould to the light was registered by the electrodes, 
causing a corresponding movement in the legs of the 
robot. “The robot then scrabbled away from bright 
lights as a mechanical embodiment of the 
mould.”[19] The researchers described the process 
as a transduction of “microphysical scale” 
environmental/chemical signals by the “intracellular 
informationxxprocessing”xxsystemxofxxthe Physarum
cell, which is then amplified through the interaction 
loop to the “macroscopic environment” of the robot 
[18, p.217]. 

Fig.12 Cellular robot controller. Sensors on the robot (RB) detect 
lamp input (LI) and transmit a signal to the computer (PC). The 
signals from the sensors are recoded by the PC into a spatial light 
pattern which is projected as light stimulus with a video projector 
(PR) via mirror (MR) onto the surface of the plasmodium (PP). 
Oscillations of the plasmodium (PP), which is patterned on an 
agar plate (AP) by a plastic sheet (PS), are detected by a CCD 
camera (CC) as intensity changes in light transmitted from the 
bandpass filtered (BF) light source (LS) [18, p.219]. © Soichiro 
Tsuda 

In 2012, this experiment was extended to control an 
expressive, female Jules robot made by Hanson 
Robotics [20]. Here, the slime mould was grown on 
a 64 electrode array rather than a six node array. 
Attraction responses were generated by oat flakes 
and repulsion responses were generated by light. The 
electrical signals generated by its migration across 
the array were converted into sounds. The 
researchers assigned each sound an emotion using 
the “circumplex model of affect,” which “proposes 
that all [human] affective states arise from two 
fundamental neurophysiological systems, one related 
to valence (a pleasure–displeasure continuum) and 
the other to arousal, or alertness. Each emotion can 
be understood as a linear combination of these two 
dimensions, or as varying degrees of both valence 
and arousal” [21]. The slime mould researchers 
aligned the attraction-repulsion responses of the 
slime mould along the pleasure-displeasure axis of 
the psychological model and the volume (or strength)  
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of the response along the arousal axis. A facial 
expression corresponding to each emotion was then 
generated in the Jules robot (Fig.13). 

Apparatus 3: Artistic explorations 
Apparatus 3.1: in vitero (2011-2013) Tarsh 
Bates 

in vitero was a durational performance that explored 
aesthetic experiences of care through prolonged 
engagement with eight other species of living 
organisms commonly used in reproductive biology, 
including P. polycephalum. The performance 
occurred in two locations: a scientific laboratory at 
University of Western Australia and The Perth Institute 
of Contemporary Art. After two and a half months in 
the laboratory, where I learned to take care of the 
slime mould, the project moved into the gallery and 
was open to the public.[23] The mould was installed in 
the gallery in a customised glass vessel and I lived in 
the gallery with it for a further three months. During 
this time, I engaged in necessary and often mundane 
activities required for the care of the organism and 
myself. I asked the following questions: How do our 
behaviours change when we care for other bodies? Is 
caring for slime mould different in a gallery rather than 
a laboratory? How do we care for creatures that are 
not cute or furry? Is it possible to care about 
something as radically other as slime mould? 

During the five months of care the slime 
mould flourished and died several times. I was 
interested in its ongoing performativity, in its 
phenomenological engagement with the 
environments I provided, rather than capturing a 
single moment of beauty as an insight into its 
true nature.  At times it was dynamic and spectacular,  

 
 

moving towards food within hours and forming bright 
yellow lace networks around the glass vessel. It 
withdrew to other food, leaving diaphanous traces of 
itself. One viewer seeing the lace network declared 
that I had captured it at its most beautiful. Ironically it 
had run out of food, and was in fact starving rather 
than flourishing. 

Another instantiation of the slime mould, in 
vitero node (Physarum polycephalum), was included 
as part of the Intra-action  exhibition  that   inspired this  

 
 

Fig.13 A graphical representation of the circumplex model of affect with the horizontal axis representing the valence dimension and the 
vertical axis representing the arousal or activation dimension” [21]; The Gale robot [20] © Jonathan Posner; Sandrine Ceurstemont 

Tarsh Bates 	  
Fig.14 in vitero, installation detail, PICA, 2011 © Megan 
Schlipalius; Physarum polycephalum, installation detail, 2011 © 
Tarsh Bates 

Tarsh Bates 	  
Fig.15 in vitero, installation detail, MOP Gallery, 2013 
© Tarsh Bates 
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special issue of Antennae, 18 months after the in 
vitero project had finished. A new specimen of P. 
polycephalum was sourced from a local scientific 
research laboratory, seeded into the same vessel and 
placed within the MOP gallery. I considered this 
installation to be a node of the previous project; a 
continuation of the exploration of the performativity of 
slime mould, and an instantiation of Barad’s 
posthuman intra-action. However, the slime mould 
refused to perform: sporadic plasmodia sent out in 
search of food quickly died and no spectacular lace 
formed to signify an ideal state.  

Apparatus 3.2: The Ikea vexation (2013) 
Oliver Kelhammer 

In The IKEA vexation, Oliver Kelhammer built a model 
of the floor plan of his local IKEA store, placed an oat  
in each “department,” and placed the Physarum at 
the entrance.[24] The floor plan of the IKEA store is 
both the maze of the scientific experiments and an 
example of the capitalist architectural phenomenon 
now known as the Gruen transfer, which is the spatial 
disorientationxexperiencedxinxshoppingxmalls.[25]  

 

Oliver Kelhammer 	  
Fig.16 The IKEA vexation, research stills, 2013. © Oliver Kelhammer 

Teresa Schubert
Fig.17 Somniferous Observatory, 2010, (L-R: untreated, valerian root, cannabis, tobacco) © Teresa Schubert 
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confusing layout of shops and other physical barriers 
among other environmental cues, such as sound and 
lighting.[26] Kelhammer “wondered if the slime mould 
could resist such distractions and efficiently find its 
way through an IKEA without getting sidetracked?”[27] 

Apparatus 3.3: Somniferous Observatory 
(2010) Teresa Schubert 

Somniferous Observatory is a series of artistic 
experiments by Teresa Schubert that explored the 
“self-organisation and pattern formation of Physarum 
polycephalum under the influence of psychoactive 
and somniferous substances.”[28] Schubert’s 
explorations re-visit a series of experiments by 
pharmacologist Peter Witt, which investigated the 
influence of various psychoactive drugs on the webs 
constructed by garden spiders, including caffeine, 
LSD and amphetamines. The drugs used by 
Schubert included tobacco, cannabis, St. Johns Wort 
(an herbal anti-depressant), sertraline hydrochloride (a 
pharmaceutical anti-depressant), and valerian root (an 
herbal sedative). The effects of the drugs on the 
migration and networks formed by the slime mould 
were documented by Schubert in a series of digital 
prints. 

Apparatus 3.4: Bodymetries (2013) 
Teresa Schubert 

Bodymetries is a second work by Teresa Schubert 
that engages with pattern formation by P. 
physarum.[29] This interactive work is a computer 
simulation which maps “melanin spots on human 
bodies to the protoplasmic network of slime mould.” 
Images   of    yellow    slime    mould   protoplasm are  
 
 

Apparatus 3.5: Physarum Experiment No: 
013: The Spelling Test (2010) Heather 
Barnett 

 
 

The Spelling Test is an animation which documents 
one of a series of artistic experiments conducted by 
Heather Barnett which explores the “simple yet 
complex behaviours of this biological and cultural 
phenomenon”xthatxisxP.xpolycephalum.[30]  Directly 
inspired by the scientific research described 
above, The Spelling Test explores understandings of 
intelligence by encouraging the slime mould to form 
the words “Physarum polycephalum” through nutrient 
placement. Another work by Barnett, Physarum 
Experiment No: 019 is an animation which revisits the 
maze in Nakagaki et al’. 2000 groundbreaking 
experiment. 

Apparatus 3.6: The sublime grotesque: 
Gail Wight & Phil Ross 

Gail Wight produced a series of artworks between 
1996 and 2009 which focus on the agency of slime 
mould through representations of cytoplasmic 
streaming, the mechanism of migration of P. 
polycephalum. When foraging, the cytoplasm within 
the cell membrane pulses, moving the cell. Wight’s 
1996 work, Slime Trace, creates drawings using the 
migration of the slime mould towards 
oats.[31] Creep (2004) and Hydraphilia (2009) are 
time-lapse videos of cytoplasmic 
streaming. Creep is a three channel work, 
whereas Hydraphilia presents nine large monitors, 
reflecting the nine-headed Hydra of Greek mythology 
(polycephalum is Latin for “many-headed”). Both 
works   present   the   slime  mould as simultaneously  
beautiful and grotesque. Similarly, Phil Ross’ 2009 
video work Leviathans, focuses on the migration of 
slime mould.[32] 

The work has a highly  evocative  soundscape 

Heather Barnett 	  
Fig.19 Physarum Experiment No: 013 – The Spelling 
Test, 2010. video still © Heather Barnett 

Teresa Shcubert

 Fig.18 Bodymetries, 2013. Installation still, Totall 
Recall,  Ars Electronica Festival © Teresa Schubert 

Projected onto human bodies. Bodymetries 
presents both slime mould and human skin as 
biological sensors. 

This disorientation is designed to encourage 
unintended purchasing and is due to the intentionally  
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and the beauty of the slime mould is 
apparent. However, the threat expressed in The 
Blob and described by Barad weighs 
heavily in Leviathans, not only because of the 
reference to the sea monster, Leviathan, of Jewish 
mythology in the title of the work. Cells collide, 
merge and engulf, accompanied and enhanced 
by the dramatic soundscape. The organism 
presented here is a sublime, monstrous alien. 

 

Apparatus 3.7 Being Slime 
Mould: observation / simulation / 
enactment (2013) Slimoco 

Being Slime Mould was a three part artwork during 
which audiences could view videos of Heather 
Barnett’s Physarum Experiments, participate in 
becoming-food for slime mould and become-slime 
mould.[33] As viewers moved around the exhibition, a 
computerxxxmodelled xxxPhysarum xxxplasmodium 
recognised them as food and formed networks 
between the human “food sources.” A slime mould 
network was also simulated, where viewers were tied 
together as a “collective super-organism” and 
encouraged to forage: to become-slime mould. 

Apparatus 3.8: Morphs (2013) William 
Bondin 

Morphs was a speculative design project which 
proposed a series of architectural forms which are 
mobile in response to environmental cues.[34] Inspired 
by the scientific research described above, William 
Bondin developed the Morphs to reflect the 
environmentally stimulated path finding and spatial 
memory of slime mould. For Bondin, “the interesting 
thing about slime mould, in particular Physarum 
polycephalum, is that its cognitive processes occurs 
within its environment rather than a centralised brain. It 
is an example of an organism which has developed a 
clever way of exploiting its surroundings in order to 
perform navigational tasks and memory-related 
processes.”[35]  The  Morphs  are potentially 
communicative, autonomous and heuristic structures 
that could temporarily form complex structures and 
perform collective tasks, learning from experience 
and their environment. 

Gale Wight 	  
Fig. 20 Slime Trace (1996), Creep (2004), Hydraphilia, 2009 © Gale Wight 

Phil ip Ross 	  
Fig. 21Leviathans, 2009 © Philip Ross 
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Aspect 1: Conceptual frameworks: 
Frivolity and utility, control and agency 

The conceptual frameworks for these science and art 
explorations are very different. With the exception of 
Christopher Reid’s experiments into foraging, the 
science experiments adopt an engineering approach 
which is goal oriented and interested in the utility of P. 
polycephalum for human purposes, in particular, the 
solution of complex network problems (transportation) 
and biocomputing. Consequently, the experiments 
are framed by engineering concepts of efficiency, 
optimisation, design and computation. Reid’s 
experiments are framed by evolution biology and are 
ecologically focused, however the researchers adopt 
capitalist concepts of profitability, efficiency and “the 
costs of ‘lost opportunity,’” [14, p.813], notions 
prevalent in contemporary evolutionary biology. 

 
 

 

In contrast, the artworks tend to be frivolous 
explorations of the behaviours of the slime mould. 
Even those artworks that revisit or use scientific 
experiments do not frame their outcomes in terms of 
utility or efficiency, the exceptions being 
Bondin’s Morphs and Schubert’s Bodymetries. 
Rather, the inefficiency and performativity of the slime 
mould is highlighted in playful ways that gently 
subvert the reduction of slime mould to logic gates.  

The video works of Gail Wight and Phil Ross 
and my work in vitero are framed by notions of 
agency and unknowability rather than optimisation 
and computation. The slime moulds are allowed to 
roam, gazed upon as in science experiments, with 
the same technologies, but the focus is on the body 
and behaviour of the mould rather than on its 
function.  

Understandings of intelligence, memory and 

Slimoco 	  
Fig. 22 Being Slime Mould: observation / simulation / enactment, performance stills, 2013 © Heather Barnett 

Will iam Bondin
Fig. 23 Morphs, digital image, 2013 © William Bondin 
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emotion frame much of the exploration, artistic and 
scientific. Mazes have a significant history in our 
construction of these understandings, beginning with 
rat experiments in the early 20th century. Decision-
making within a maze in response to a stimuli is a 
criteria of intelligence assumed by the science 
experiments described above. Kelhammer’s The 
IKEA vexation and Barnett’s The Spelling 
Test demonstrate the absurdity of using human 
structures to attribute intelligence to nonhuman 
organisms. These works question assumptions about 
intelligence. The slime mould bursts through the walls 
of Kelhammer’s IKEA maze and, even encouraged by 
food, is unable to “spell” its name. Likewise, 
Schubert’s Somniferous Observatory feeds the slime 
mould with the same drug (Valerian root) as 
Adamatzky’s scientific experiment, but from curiosity 
about the effects on the slime mould’s behaviour, not 
from a desire to improve its intelligence or efficiency. 

Notions of control and agency are crucial to 
these explorations. Control is vital to both the 
methodology and outcomes of scientific experiments. 
Framed by the lens of the scientific method, P. 
polychepalum is a pre-existing entity holding 
information that needs to be discovered. The slime 
mould is constrained within mazes or on electrodes, 
and stimulated or repulsed by chemicals or light to 
achieve particular outcomes. Data generated by 
these experiments is manipulated and filtered to 
produce statistical probabilities and predictable, 
repeatable, useful results. Any deviation is obscured 
by the statistics or the conclusions. 

Control is also important in the aesthetic 
framing of the artworks. The history of Western 
aesthetics influences understandings of the slime 
mould as a nonhuman organism and the aesthetic 
decisions made to produce the artworks. Constraints 
were placed on the slime mould during all these 
artworks: physical, such as by mazes or vessels, or 
by chemicals, light or food in order to elicit 
responses, such as in Schubert’s Sominferous 
Observatory and Barnett’s The Spelling Test, and 
also in my own in vitero, where I occasionally 
withheld food in order to encourage foraging and 
migration to coat the glass vessels with yellow lace. 
Wight and Ross’ videos are highly framed and 
constructed: Wight’s through the addition of coloured 
dyes to the substrate and Ross’s through digital 
colour enhancement and a highly evocative 
soundtrack.  

Slimoco’s BeingxxxSlimexxxMould physically
 constrains both slime moulds and 
humans. Bodymetries restricts mapping to melanin 
spots—the slime mould has no choice in its path or 
its stimuli and the human experience of the work is 
controlled by technological limitations, as humans 

can only interact with a virtual slime mould within a 
restricted projection field. 

Unlike the scientific experiments however, the 
artistic experiments are also interested in chance and 
the agency of the organism. In many explorations, the 
temporal and sensual aesthetics of 
viewing/experiencing the slime mould are more 
important than the visual aesthetics, which opened 
the experiments to the agency of the mould. Allowing 
for unpredictability and randomness creates 
opportunities for complex understandings of the 
worlding of mould—not just the world that is the 
“wild,” but the naturecultural world. These artworks 
position themselves, as Barad says, “not merely to 
use non/humans as tools to think with, but in thinking 
with them to face our ethical obligations to them, for 
they are not merely tools for our use but real living 
beings” [4, p.33]. By relinquishing some control and 
opening to the performativity of P. polychepalum 
these works attempt to bring the human observer into 
the world of the slime mould, rather than the slime 
mould into the human world. 

In attempting to bring the human into the 
slime mould world, the aesthetics of care are a 
significant aspect of working with living organisms for 
both scientists and artists. The aesthetics of care are 
the visual and phenomenological experiences that 
occur when a living, non-living or semi-living being is 
cared for or about. “Caring” in this context constitutes 
the physical and emotional actions involved in 
maintaining and sustaining the continued existence of 
another or attending to the non-existence (or death) 
of another being/object (it could also apply to the 
self). These experiences are often contingent upon 
proximity to the cared for, duration spent caring for, 
and the power relations between carer and cared for. 
Attentiveness to the aesthetic experiences of care 
activities and responses to those activities by the 
cared for, can disrupt the long standing 
human/animal dualism and inspire a recognition of 
our responsibility towards the others with whom we 
share our world and are often dependent upon. in 
vitero explicitly explored this aesthetic with respect 
to P. polychepalum, inherent in the scientific and 
other artistic experiments described here. 

Aspect 2: Material entanglements: 
moulding the mould 

To maximize its foraging efficiency, and 
therefore its chances of survival, the 
plasmodium changes its shape in the 
maze to form one thick tube covering the 
shortest distance between the food 
sources. This remarkable process of 
cellular  computation  implies  that cellular  
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materials can show a primitive 
intelligence. 

One of the primary considerations in working with 
living organisms is that these organisms have bodies. 
In the case of P. polycephalum, the unique 
materiality of its body is fundamental to both the 
scientific experiments and the artworks. As Whiting et 
al. state, “slime mould is capable of optimising the 
shape of its protoplasmic networks in spatial 
configurations of attractants and repellents” [23, 
p.844]. Consequently, the body of P. 
polycephalum is central to all the explorations 
described here. However, the body of the slime 
mould is not a pre-formed truth to be discovered. 
Each exploration, scientific or artistic, creates unique 
material conditions in which the body forms and re-
forms in response to physical, chemical or light 
obstacles: a collection of “agential cuts” performing 
the phenomena of slime mould. 

The materials used in each apparatus are 
quite similar: scientific glassware, agar, oats, a table, 
lighting, camera, still or video, computer or other 
electronic equipment, slime mould plasmodia, the 
human experimenter, and the human viewer. The 
focus on function within the scientific experiments 
relegates all these materials, except for the slime 
mould plasmodia, (and possibly the maze), to 
irrelevant components of an objective experiment.  

This is also the case in a number of the 
artworks: Barnett’s The Spelling Test, 
Ross’ Leviathans and Wight’s video works. In all 
these works, the equipment and the environmental 
context of the slime mould are absent. The opposite 
is the case in in vitero, Kelhammer’s The IKEA 
vexation,xxxSchubert’s xxSomniferousxxObservatory,
Slimoco’s xxBeingxSlimexMould xxandxxxBondin’s 
Morphs. In these works, the vessels, food, 
participants and technology have almost equal 
importance: the organism is embedded in its context, 
a Harawayan cyborg. 

In in vitero, the materials are a substrate for 
the agency of the slime mould and are as much a 
part of the aesthetic experience of the human viewer 
as the living body of the slime mould. The glass 
vessel references scientific experimentation, and the 
Victorian-style table evokes that intensive period of 
exotic specimen collection, with all its colonising 
connotations. The living body of the slime mould is 
encountered in all its phases, including death. The 
human viewer is forced to bend to see the slime 
mould in the vessel, forcing awareness of their own 
body in relation to that of the slime mould. They are 
able to see their own reflection in the glass of the 
vessel, entangling with the body of the slime mould. 
Two still images of the original in vitero project were 
presented above the living installation in the Intra-
action exhibition, both entanglements of slime mould 
and human – my gloved fingers or my writing, its 
body and food. Both these images show the slime 
mould at different stages of migration, in moments of 

Tarsh Bates 	  
Fig. 24 in vitero, (Physarum polycephalum), 2011	  © Tarsh Bates 

–Nakagaki et al. Intelligence: Maze-solving by an 
amoeboid organism [9]
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escape from human constraints. Despite this 
seemingly utopic relationship however, the slime 
mould has nowhere to hide. Exposed through glass 
and to hot spotlights, the slime mould is inescapably 
on display. 

The complicated network of “mess mates” 
present in experimental set-ups is ignored by all the 
explorations described here. Donna Haraway insists 
on the consideration of “mess mates” as intrinsic to 
natureculture: 

The basic story is simple: ever more 
complex life forms are the continual 
result of ever more intricate and 
multidirectional acts of association of 
and with other life forms. Trying to make 
a living, critters eat critters but can only 
partly digest one another. Quite a lot of 
indigestion, not to mention excretion, is 
the natural result, some of which is the 
vehicle for new sorts of complex 
patternings of ones and manys in 
entangled association…Organisms are 
ecosystems of genomes, consortia, 
communities, partly digested dinners, 
mortal boundary formations…Eating 
one another and developing indigestion 
are only one kind of transformative 
merger practice; living critters form 
consortia in a baroque medley of inter- 
and intra-actions…Cum panis, mess 
mates [24, pp.31-32]. 

Although many of the explorations discussed in this 
paper allude to supplying oats for the slime mould, 
usually as an attractant or stimulant, the slime mould 
does not, in fact, eat the oat. Rather, it eats the 
bacteria and fungi invisible to the human eye that are 
actually eating the oat. All these experiments rely on 
the migration of the slime mould towards the 
oat/bacteria/fungi mess mates, but the bacteria/fungi 
are never mentioned. The slime mould must receive a 
chemical signal from the oat/bacteria/fungi in order to 
recognise their presence, a type of call-response. Do 
the oat/bacteria/fungi exude this chemical in order to 
seduce the slime mould? Is it possible that they 
“want” to be eaten?  

The radical strangeness of the slime mould 
and the threat of consumption and moral repugnance 
described by Barad manifests in Wight’s 
work, Creep and Hydraphilia, andxRoss’xLeviathan.
Even the titles of these works evoke this fear, but it is 
most evident in the immense and multiple, 
uncontrolled and pulsating bodies, the dramatic use 
of colour, and the soundscape of Leviathans. The 
threat is also present in the images exhibited with the 

living slime mould in in vitero node (Physarum 
polycephalum): human artefacts overrun by the 
sublime, grotesque plasmodia. However, the threat 
from the living organism is allayed in both in 
vitero andxxSchubert’s xxSomniferousxxObservatory 
through containment: the slime mould cannot escape 
the vessels. Any threat in the mobile and autonomous  

The threat is suppressed in the scientific 

slime molds first engulfed the entirety of 
the edible maps. Within a matter of 
days…the protists thinned themselves 
away, leaving behind interconnected 
branches of slime that linked the pieces 
of food…the single-celled brainless 
amoebae did not grow living branches 
between pieces of food in a random 
manner; rather, they behaved like a 
team of human engineers, growing the 
most efficient networks possible [8]. 

However, the physical apparatuses that manipulate 
the bodies of the P. polycephalum—the mazes, 
food, chemicals and light—are the primary 
mechanisms of control: “by forcing the slime mould 
into a U-shaped obstacle, which we placed between 
the creature and a sugary food source it was drawn 
to, we found the slime mould used its spatial memory 
system to help navigate its way out of the obstacle to 
reach the food” [15]. As described by scientist Chris 
Reid here, the physical constraints of the maze and 
the “U-shaped obstacle” literally mould the bodies of 
the P. polycephalum  into two-dimensional 
configurations. This two-dimensionality is reinforced 
by photographs and diagrams of the experiments 
which, without exception, present aerial views of the 
slime mould. This is also the case with the artworks, 
with the exception of in vitero, Somniferous 
Observatory, and Morphs. 

Adamatzky’s sedative experiments attempt to 
find more subtle ways of moulding the mould’s body, 
to improve experimental efficiency. In addition, 
understandings of slime mould are constrained by 
the presentation of experimental data as objective 
representations of truth, despite the obvious inclusion 
of     symbols     and    overlayed    diagrams.  In Fig.7 
from the Nakagaki maze experiment, for  example,  the 
equivalent size and  placement  of  the statistical  path 

architectural forms of Morphs and in the mapping of 
human skin by the projected P. 
polycephalumxxx plasmodiaxxin xxBodymetries xis  
assuaged by the presence of technology. 

The threat is suppressed in the scientific 
experiments by the rhetoric of optimization and 
rfficiency:
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selection diagram visually displaces the bodies of the 
slime mould into numbers. 

Similar constraints are also present in several 
of the artworks, including The IKEA 
vexation, SomniferousxxObservatory xandxxBarnett’s
Physarum Experiments (in particular, No: 019 The 
Maze). None however, are particularly interested in 
efficiency, and allow for the agency of the slime 
mould to create unrepeatable and irrepressible 
performative encounters. The mould bursts through 
the maze walls of The IKEA vexation and migrates 
under the walls in Physarum Experiment No: 019. 
Interestingly, it does not climb the walls as it does in 
the vessels of in vitero. No maze obstructs the slime 
mould’s migration within these vessel: it is free to 
roam, and moulds itself into three-dimensional forms, 
defying gravity. 

Kelhammer     describes    the     performative 
agency of the slime mould during The IKEA vexation: 

Physarum tends to behave in what is 
called a ‘ballistic’ manner; once they 
have sensed a stimulus they will try to 
flow toward it taking the most direct 
route possible. Except when they don't. 
Because unlike a non-sentient being, 
slime mould will often abort its migration 
toward an attractant, if it senses a rival 
has gotten there first. Sometimes 
though, competitors will merge into one 
happy super organism and share the 
[sic] love and the bounty. Sometimes 
even that doesn't happen and a slime 
mould gets distracted and decides to 
loiter around the perimeter of the petri 
dish, boycotting the experiment 
altogether, despite the presence of 
tasty oatmeal. 

Who knows why? Are they following their 
bliss? Or are they just confused?[37] 

Tarsh Bates 	  
Fig. 25 in vitero, (Physarum polycephalum), 2011	  © Tarsh Bates 
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In fact, left to its own devices, P. 
polycephalum forages by sending out “step 
leaders,” as seen in the image above.[37] The yellow 
lace-like plasmodia pulse outward in waves in several 
directions, sending out chemical signals to identify 
food. The food “responds…with [out]ward signals of 
its own” [4, p.35]. This is not an isolated identification 
of the shortest path to food, but a multiplex of 
communication. Reid et al. showed that these 
diaphanous tendrils are in fact the embodied, 
extracellular memory of the mould, necessary for 
foraging [14]. Is this efficient? Certainly it is a complex 
form of intelligence. 

Although many of the experiments reduce the 
complex behaviour of the mould to Boolean logic 
gates, the two robotic experiments complicate the 
notions of body, intelligence, emotion, efficiency and 
agency. The body of the slime mould is collapsed 
onto/into the bodies of the computer and those of the 
robots. The insect-like body of the Zauner bot is 
described as “scrabbling away from bright lights as a 
mechanical embodiment of the mould” [19].  

The robot-mould unit is agential, autonomous and 
inhuman. 

The Gale robot forces us to question how 
emotions are expressed and who expresses them. 
The behaviour of the slime mould, which is reduced 
to Boolean logic gates by others, is transformed 
through electricity, sound, a complex psychological 
model of human emotion, back to electrical signals, 
and into robotic facial expressions. This 
transformation passes through at least three stages of 
absurdity: firstly, the assignation of human emotion to 
slime mould is a surreal notion; secondly, the 
synaesthesia manifest in the transference of the 
movement of the slime mould’s body into sound; and 
finally, the circumplex model of affect was designed 
to avoid problems experienced in experimental 
psychology when attributing an emotion to particular 
facial expression [21]. As Posner et al. describe, 

Affective behaviors, however, are neither 
sufficient nor necessary to characterize 
emotional       states       (Kagan,   2003;  

Tarsh Bates
Fig. 26 in vitero, (Physarum polycephalum), 2011	  © Tarsh Bates 
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Panksepp, 1998). An animal, therefore, 
could experience feelings without 
demonstrating any overt changes in 
behavior, and conversely, through 
experimental manipulation, could 
display affective behaviors without any 
associated feeling. As Damasio (2003) 
notes, paramecium will flee from 
predators, but to argue that single-
celled organisms experience fear 
makes little sense [21, p.2]. 

  

Aspect 3: Material-discursive 
understandings: intelligence, complexity 
and moral imperatives 

The apparatuses discussed here facilitate access to 
aspects of the queer critter that is slime mould. None 
are “correct,” each contributes to our understanding 

of “slime mould,” a multiplicity of cutting together-
apart. Through the phenomena formed by these 
apparatuses we perceive some of the performative 
intra-activity of Physarum polycephalum. Inherent in 
Barad’s agential realism is a disturbing moral 
imperative to “face our ethical obligations to 
[nonhumans], for they are not merely tools for our use 
but real living beings” [4, p.33]. If, as Gale’s slime 
mould-robot suggests, slime mould does experience 
fear (the Zauner bot is also described as being 
“moved by a slime mould's fears,” [19]), we are 
forced to rethink our ethical obligations to this radically 
alien creature. Our current systems are undone. 

This article has attempted to face Barad’s 
disturbing imperative, “to stay with the trouble.” It is a 
humble gesture of an attention to “the materializing 
effects of particular ways of drawing boundaries 
between ‘humans’ and [slime moulds]” [4, p.31]. 
While our ethical obligations to horses, rabbits, mice, 
or even rats, may be clear (although this is by no 
means given), what are our obligations to slime 
mould? Does the matter of slime mould matter? 
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hese are the words of a lullaby my mother used 
to sing me. I had forgotten the song 
completely, until a recent twist of fate brought 

me back to primal grounds of the Sacramento Zoo. 
As it happens, this zoo was a place my mother took 
me often as an infant, before I uttered my first word. In 
the decades since, I often studied faded snapshots 
from the Sacramento Zoo for clues to what 
happened: what kind of experience or moment of 
crisis could have turned my kinship with the glorious 
gift of human language so assbackwards and inside-
out? What precipitated this desire for dissolution, the 
slow and passionate pursuit of annihilation in the 
grass that lured me all over the blasted US of A in 
search of something unnamable, maybe even 
impossible? 

   The roots of this conundrum spread much 
wider than one site can encompass. Lately, though, 
I’ve come to figure that my troubles with the mother 
tongue had to start somewhere, so why not the 
Sacramento Zoo: a kind of infection site for this 
disorder passed on in a double helix of enchantment 
and    estrangement,     despair    and   desire, whose 

 
 
 

 

 
 
 
 

symptoms include dangerous compulsions to point 
and name, delusions of skin-deep boundaries, and 
wanton acts of separating “us” from “them?” 

   So I made a trip back to the Sacramento Zoo 
in the early spring of 2012 to search for clues. As I 
wandered the zoo grounds that day, I listened to the 
din of parents prodding their toddlers to say the 
names of animals they saw in front of them. After a 
decade of creative and critical practice exploring the 
seams between our belanguaged human selves and 
other beings, I saw the zoo as a kind of primer for the 
different kinds of cuts made largely by language, 
which begin in childhood with the naming of animals. 
I had been reading Karen Barad’s Meeting the 
Universe Halfway, and I was primed to ponder the 
ethical consequences of looking, pointing, and 
representationalist ontology at the base of 
epistemological claims about “humans” and 
“animals”—to stand witness to ways the human 
tongue, in collusion with the hand, lashes at and 
binds the flesh of others.[1] 

    After a while of wandering the winding paths, I 
came    around     a     shady    bend  and saw a large 

T  

GUT SOUNDS LULLABY 

Gut sounds surprise us: passing through hidden layers of flesh, they burble up questions of bodies’ 
porous boundaries and challenge common ontological cleavages between inside/outside, human/animal, 
and self /other. As a project in various media, Gut Sounds Lullaby gestated inside a durational 
performance art practice that listens into spaces and lacunae between human logos and “animal” bodies. 
By means of intra-species touch and listening, Gut Sounds Lullaby reverberates with Karen Barad’s radical 
assertion that “human bodies are not inherently different from nonhuman ones.” From soundings of 
Barad’s theory and poetics to a material performance in the company of a party pony named Fireball, 
musician Melanie Moser, listening audience, and an in utero human fetus known as Possible, this 
newfangled lullaby tunes into intimate, hopeful, and indeterminate openings of intra-species presence and 
responsibility. The full title of the essay: ‘Gut Sounds Lullaby: Listening with Possible, Karen Barad, and the 
Party Pony That Therefore I Am’.	  

Author: Karin Bolender 
 

Kookaburra sits in the old gum tree. 
Merry, merry king of the bush is he.  

Laugh, kookaburra, laugh, kookaburra . . . 
May your life be free… 
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 Aliass stands outside the American Museum of Science and Energy in Oak Ridge, Tennessee in July 2002. 

Photo by Karin Bolender © Karin Bolender 
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brown-white and blue-winged bird bashing itself 
against the wire-mesh of its small cage and 
squawking in a strangled way. I circled the cage to 
find its sign: “Kookaburra,” it read. Recalling the 
lullaby from my childhood, I felt a hot flush of shame. 
If this were some unknown and nameless bird, he 
might be free to go unheeded about his life of mating 
displays and picking fruits and seeds, or whatever 
kookaburras do of a day. But because he is a 
“Kookaburra,” in this case an exotic animal specimen 
of interest to northern Californians, he is a captive on 
display.   

 The shame that stirred as I stood face to face 
with the deranged kookaburra was no surprise. 
Anyone who’s given a moment’s reckoning to the 
happiness of other species recognizes zoos as sites 
of contention.[2] And here was this exotic bird, a ghost 
of a forgotten lullaby in formidable feathered flesh, 
raising hell about human injustice—our common 
exploitation of others who would rather be left alone to 
thrive in their own ways and places. One can hardly 
miss the poisonous irony of humming “may your life 
be free . . .”[3] as the frazzled bird hammers its beak 
against the inside of its metal cage. While we can 
walk away from the spectacle of the Sacramento Zoo, 
we cannot escape the razor-sharpened edges of our 
tongues that wield names and categories like 
butcher’s knives, cleaving the animal meat from our 
own bones, even. So the Sacramento Zoo reveals its 
inherent ethical barbs regarding our responsibilities to 
other species, the ways that injustice and exploitation 
can twist through seemingly innocent lullabies sung 
by generations of human mothers to their sons and 
daughters. 

   But even as the kookaburra episode seemed 
to expose a raw nerve that day, I found the true 
source of my woes in a different, more visceral place. 
I discovered that any malady of the mother tongue 
must root in the same place the fleshy one does: that 
is to say, in our bodies, in the intermingling touch of 
mammalian (and then some) biologies in what Karen 
Barad would call “spacetimematterings” (2012: 216). 
So I discovered that my real trouble must have begun 
in the park across the road from the old zoo, where in 
the pale dirt and dappled shadows of ancient oaks 
and towering palms I first made contact with the 
haggard, primal Sacramento ponies. 

   From a certain distance across the swath of 
parkland, it might be a mirage, or a mere trick of 
memory. First the fence comes into view: a low line of 
ornamental chain-link, on the other side of which a 
second, lower line of crooked beams marks out a 
circular dirt path about six feet wide. The path 
surrounds a few sprawling oaks and other trees, and 
on the far end is an odd structure, slant-roofed and 
open-sided. And then you see them; the animal 
shapes loom into view, wavering like some kind of 

magic incarnation. Such is the rough magic of the 
Sacramento Pony Rides: in being within whiffing 
distance of the exotic beasts inside the zoo, ordinary 
ponies morph into any fantastic animal one desires. 
And here it is possible, for a few dollars, to ride them: 
to feel their coarse fur, to smell their dusty, salty odors 
and imagine instant friendship and benevolent power 
over that blinking eye half-hidden behind a tuft of 
forelock. Daily in this municipal park, a child can have 
her heart’s desire—that longed-for intimacy of touch 
with an animal other. 

   The visceral pony encounter is where the Gut 
Sounds Lullaby begins. On the far turn of the old 
pony path that day, I realized what was really at stake 
in my return to the Sacramento Zoo. I knew from 
faded photographs that I used to ride this same pony 
path as an infant. I noted the interesting twists of time 
and fate by which Sacramento ponies had been 
shuffling round and round over the same worn dirt 
path since before I was born. That afternoon, as we 
perched my friend’s two-year-old daughter Elinor on a 
ragged ball of blackish fur named Candy and set off 
with the pony around the looping track, the roots of 
both a lifelong passion and a present-day ontological 
quest rose to the surface. As I took up the rope in one 
hand and ran my other along the topline of Candy’s 
wiry mane, I was suddenly overcome, as if the pony’s 
half-hidden eye and singular equine odor in that 
moment were a rough-furred version of the Proustian 
madeleine dipped in tea. The dirt-kiss of a long-lost 
other-mother. 

   So there we were: Candy shuffling along half-
blind and barely awake, Elinor rocking in the saddle 
with Emily walking beside her, the dappling shadows 
playing on the dirt, and me suddenly immersed, 
sputtering in waves of primal desire and a fierce 
sense of loss and remembering brought on by the 
scents, sounds, and textures of fur, bark, leaves, 
dust, and shadows on the circular path. Then we 
rounded the first turn and I saw, nailed cock-eyed to 
the corner of the fence, a humble, hand-lettered sign 
that said it all. In a few crooked words, this sign 
revealed why I had to come back to Sacramento this 
time, not to the zoo but here, to the pony rides 
across the road: to confront conflicted childhood 
loves and longings, to reckon with stubborn knots in 
my mother tongue. And most fearsomely of all, I saw 
on that old pony path that I had come back to 
Sacramento to face the complicated, fiercely 
ambivalent yearning to mother a human child, a 
desire tempered and twisted by the fear of bringing 
her into a world full of rank injustices and ruined 
lullabies. 

   Be it a blessing or a curse, I had abided by 
that crooked pony-ride sign since I was an infant, ever 
since the first time I made sacred and intimate 
contact    with     the  ambiguous furry fellow domestic 
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mammal on this Sacramento ground. Beyond the 
sign’s simple command, scrawled in both English 
and Spanish, its meanings and conflicted possibilities 
twist through to the deepest questions of this Gut 
Sounds Lullaby, taut as a barbed-wire fence 
swallowed into a tree that happened to grow up 
beside it. The sign commands: “DO NOT LET GO OF 
PONY.” 

* * * 

Intimacy with a few big, majestic, herbivorous species 
is an awesome privilege afforded us humans by a 
long and darkly twisted cohistory of domestication. 
Over the centuries, though, hierarchies embedded in 
Western humanism have led us to take our gift horses 
for granted in some pretty grievous ways. Even so, art 
has been along for the entire bumpy ride, evolving 
with Homo sapiens’ efforts to reflect and reckon with 
confusion about our relations with other 
beings.[4]   From   Stone-Age strokes of manganese to 

 

preteen sketches of unicorns to contemporary forays 
in posthumanist aesthetics, art explores the blurry 
seams between our human selves and other forms of 
being. I assert this as an interdisciplinary artist whose 
work orbits this essential confusion, in a practice that 
is ontological as much as it is aesthetic. My practice 
stems from the fact that as a white, middle-class, 
horse-crazy kid, I never did let go of my first brush 
with the Sacramento pony. Beginning with that 
seminal moment,[5] I was lucky enough to grow up in 
a family full of dogs and horses. In spite of our 
suburban lifestyle, I lived daily with the wonder that 
comes in experiencing the world in the company of 
others who see, hear, smell, and know the landscape 
differently: a unique multilayering and opening to the 
sensoria of places, dwelling in that magic otherness 
first sensed on the old pony-path. 

   Growing up in the late 20th century, my 
fundamental love for equines was gradually squeezed 
and reshaped through new awareness of unsavory 
socioeconomic, political, class, race, and gender 

The shadow of a sleepy Fireball the Party Pony falls on Melanie Moser’s Korg during the “Gut Sounds Lullaby” performance, part of the 
Ethnographic Terminalia exhibition at SOMArts Gallery in San Francisco, CA in November 2012. Photo by Melanie Moser © Karin 
Bolender 
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dynamics at work in the “horse world” (and beyond it, 
of course). Foremost was a knotty central conflict: 
how can we honor and respect our other-than-human 
companions within a society that commodifies the 
bodies of “animal” others, whether as multimillion-
dollar race or show prospects on one end of the 
economic spectrum or dogfood on the other?[6] I 
could not resolve this conflict within the “horse world” 
I knew, so I parted ways with the stables in my late 
teens. It was a painful break that saddled me with a 
haunting sense of loss, but I urgently needed different 
ways to talk and think about (and with) the ungulates I 
knew and loved. 

   I wandered horseless for years, alienated 
from a familiar way of worlding, until the fateful day I 
discovered my ass—the American Spotted Ass, that 
is. True to twenty-first century modes, I first came 
upon this enchanting and transformative figure in 
cyberspace, on the website of the American Council 
of Spotted Asses.[7] It could have been a wicked joke, 
for all I knew then: the website asserted that across 
Texas and the American West, people were breeding 
donkeys especially for what is called “color” in the 
parlance of Paint horse (and ass) enthusiasts—a 
genetic inheritance of multicolored coat that is also 
known as “pinto,” “piebald,” or, in this case, 
“spotted.” The idea of breeding spotted donkeys 
struck me at the gut level as preposterous, possibly 
even sinister; at the same time, I was instantly on fire 
with a full-blown passion for Spotted Asses.[8] I 
sensed that with this humble and unassuming equine 
breed, splatted with spots and saddled with a 
dubious name, I could sidestep certain traps of the 
mother tongue and trace paths (however slow and 
assbackwardsly) into all the tangled questions of 
language and bodies, names and unnamables, 
gender and species, even my fuzzy understanding of 
genetic escapades in livestock breeding and 
technoscience.[9] 

   So began an art practice founded in the 
phenomenon of the American Spotted Ass. I have 
called this creative/critical ass practice by a number 
of different names in the course of its evolution, from 
“durational performance,” to “embodied poetics,” to 
“barnyard ontological choreography.”[10] Whatever 
description it goes by, the practice is hitched 
irrevocably to the gentle, rough-furred corporeal being 
of a singular American Spotted she-Ass who I call 
Aliass. In fact, in the spring of 2002, I married Aliass in 
a ceremonial gesture, vowing to “always honor her 
ways of knowing the world that are other than 
mine.”[11] Over the past decade, this so-called 
Spotted Ass and her motley herd of offspring have 
accompanied me in a slow and steady negotiation 
with slippery names, unstable epistemologies and 
ontological grasping at straws, and of course the daily 
practical demands of good ass husbandry. Of late, 

insights from posthumanist thinkers like Donna 
Haraway and Karen Barad have allowed me to 
articulate that “Aliass” is not just a sly moniker for an 
inscrutable donkey companion so much as a handle 
for a practice of what Barad calls “intra-action,” in 
which “the relation is the primary ontological unit” and 
relata do not precede the relation.[12] With-around-
inside of “Aliass,” I find ways to reckon with 
conundrums that first troubled me in my horse-ridden 
girlhood: as a practice of thought, care, and 
embodied barnyard agencies, Aliass stands for new 
ways of becoming with others, opening places and 
possibilities for respect and kinship in intra-species 
wor(l)ding.   

       * * * 

Hush-a-bye, don’t you cry, 
Go to sleep, little baby. 
When you wake, you shall have 
All the pretty little horses. 

- traditional lullaby

The love of human girls for horses and ponies is a 
primitive passion we might trace all the way back to 
the last Ice Age. Nobody knows for sure what 
motivated Paleolithic cave painters in deep, dark 
places like Lascaux and Pech Merle, but I would bet 
the impulses are close kin to the desires and wonder 
that keep pre-adolescent girls tracing the shapes of 
winged unicorns and other magical equines in the 
margins of their notebooks.[13] But let’s be clear from 
the outset: there is nothing innocent about this. 

   Take “All the Pretty Little Horses,” for 
instance: here is yet another common lullaby with a 
disturbing history. In the 1960s, African-American 
folksinger Odetta included in her version a forgotten 
verse that reveals the woe of slave wet-nurses in the 
American South who would sing to their white 
charges while their own babies starved: “Way down 
yonder in the meadow/lies a poor little lamby/Bees 
and butterflies pickin’ on its eyes/poor little thing is 
cryin’ Mammy.” Meanwhile, privileged white baby is 
invited to sleep soundly in the assurance that she’ll 
have all her little horses prancing around her when 
she wakes up. While some balk at comparing human 
racial injustice to interspecies relations, others see it 
as all of a piece.[14] I thus feel an inherent call to 
action in Gary Snyder’s claim that “many of the 
problems within the human community—racism and 
sexism, to name two—reflect back from confusion 
about our relation to nature. Ignorance and hostility 
toward wild nature set us up for objectifying and 
exploiting fellow humans” (1995: 211).  

   For a decade I explored this confusion in 
various ways, shuttling between language and bodies 
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through a rare breed of radical barnyard aesthetics. 
But everything shifted with the coming of 
Possible.[15] In the spring of 2012—exactly ten years 
after I set off on my long-ass adventure with Aliass, 
who was herself pregnant with Passenger at the 
time—I was newly gestating a brand new human, 
who would be born hard-wired and hungry for words 
and names and to whom I was responsible in more 
intense and momentous ways than I ever fathomed. 
After all, first language acquisition is not just about 
teaching infants the names of things; we transmit a 
worldview in the mother tongue we use.[16] In the 
oncoming headlights of Possible, then, I find myself 
confronting familiar problems of language and 
embodied becoming in new and terrifying ways, and 
no deployment of ass puns or discursive flourishes 
can sidestep the practical challenges at hand. At 
odds with the assumptions of my own culture and its 
vernacular—especially when we’re talking about the 
pervasive and divisive category of “animals”—where 
in the world can I find an/other mother tongue in 
which to sing sweetly untroubled lullabies to a human 
child? 

So arises the essential question of Gut 
Sounds    Lullaby   in   its  various forms: How can we 

 
 

bring ourselves and future humans into ways of living 
language that don’t betray other beings and 
becomings? What kind of lullabies can we sing—or 
better yet, listen for—in this Anthropocene age of 
mass extinctions? A lifetime of familial intimacy with 
other domestic species has taught me this much: 
whatever lullabies I employ must be grounded in 
constellations of flesh and fur, leaves and dirt, milk 
and blood, and bound to given timeplaces. After all, 
any hope of forging a new mother tongue for Possible 
cannot be found in ideologies alone.[17] We have to 
seek it gut-deep in our bodies’ sites and stories, in 
the bone-truths of our tangled mammalian family 
histories. 

  * * * 

Tell everyone to have guts 

Do it yourself 

Have guts until the guts 

Karin Bolender
Gut Sounds Lullaby video, featuring a performance with Aliass and soundtrack by Melanie Moser, accompanied the live performance 
with Fireball as part of Ethnographic Terminalia at SOMArts in San Francisco, California in November 2012. Photo by Lara Rosenoff © 
Karin Bolender 
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Come through the margins 

Clear and pure 

Like love is. 

—Jack Spicer, from Admonitions 

Listening for “gut sounds” (a.k.a. auscultation of 
gastrointestinal motility or “borborygmus”) is a primary 
diagnostic tool in equine veterinary medicine, and the 
presence or absence of normal gurglings in distinct 
quadrants of an equine’s insides can carry big 
epistemological, emotional, and economic 
implications. Gut sounds were on my mind in the 
early spring of 2012 because Aliass had been 
fearsomely ill. Sick equines may be the pickiest eaters 
on earth, and I did everything possible to keep her 
ingesting, to keep her metabolism from crashing--
from kitchen-cabinet raids for molasses and canned 
corn to emergency trips to town for exotic pears. Her 
illness was prolonged and scary, and the return of her 
good gut sounds as she slowly regained her appetite 
made her inner gurglings seem like the sweetest 
melodies ever heard. Even in the most ordinary 
circumstances, gut sounds surprise us mammals 
with their immediacy: they bubble up bigger 
questions of bodies’ unknowns, along with the ways 
we manufacture ontologies along boundaries we 
imagine between inside/outside, human/animal, and 
self /other. Listening to the simultaneously familiar and 
strange noises on the insides of other mammals, not 
to mention our own hidden insides, blurs these 
supposed boundaries. 

   As it happened, Possible’s conception later 
that same spring gave another layer of resonance to 
the idea of gut sounds as a lullaby. After all, these 
rhythmic, liquid resonances of digestive and 
circulatory inner workings are the first ones we all hear 
as mammals, as our ears begin to function with 
months to go in utero and our brains mesh with the 
sounds of the world, throbbing through the 
permeable boundaries of our mothers’ bodies. 

   So I set out, with a growing girth of hope and 
uncertainty, to explore blurry seams of inside and 
outside in a performance with Aliass and Possible. 
The Gut Sounds Lullaby project debuted as part of 
the 2012 American Anthropological Association 
Annual Meeting’s Ethnographic Terminalia exhibition 
in San Francisco, California, in conjunction with a 
special panel convened to ruminate on the intra-
species implications of Karen Barad’s posthumanist 
theory. Based on my practice with Aliass, and 
particularly the RAW Assmilk Soap 
project,[18] multispecies convener Eben Kirksey 

invited me to participate in the Barad panel. 
Meanwhile, with logistical help from co-curator Craig 
Campbell, I conceived a multispecies performance 
for Ethnographic Terminalia’s “Audible 
Observatories” show. So Gut Sounds Lullaby calls 
forth questions of material presence and in/visibility, 
while proposing acts of listening to the in/digestion of 
“animal” bodies as a creative disruption of dominant 
human-exceptionalist paradigms.[19] In this context, 
the project evolved in direct relation to Karen Barad’s 
posthumanist theory; I drew inspiration from Barad’s 
insights in the fields of quantum physics and queer 
feminist materialism, seeking to amplify and embody 
her simple yet utterly radical assertion that “human 
bodies are not inherently different from nonhuman 
ones.”[20] 

   For “Audible Observatories,” Gut Sounds 
Lullaby took the dual forms of a video and live 
performance at SOMArts Gallery with experimental 
musician Melanie Moser and a professional party 
pony named Fireball (more on this configuration 
below). In thinking with Barad through the project’s 
evolution, I found new passages into the most 
fundamental drive of my practice: that is, the search 
for a poetics that engages with the indeterminacies of 
material bodies in time-places. Though much of the 
quantum theory that informs her work whizzes past 
my grasp like accelerated particles, I find bold 
possibilities for a poetics of an/other mother tongue in 
Karen Barad’s wranglings with language and matter. 
As she writes in her 2012 essay “On Touching—The 
Inhuman That Therefore I Am”: “Increasingly, I find 
myself drawn to poetics as a mode of expression, not 
in order to move away from thinking rigorously but, on 
the contrary, to lure us toward the possibilities of 
engaging the force of imagination in its materiality” 
(216). 

  As a wayward poet who turned to 
performance because I felt that traditional page-
bound forms of poetry and fiction did not make room 
enough for the inhuman, I am thrilled by the ways that 
Barad’s insights hinge openings between 
posthumanist theory and contemporary art practice. 
Like Marcel Duchamp’s door that is always both open 
and closed,[21] a few key concepts swing between 
Barad’s quantum feminist materialism and 
interdisciplinary art theory and practice. First off is 
“performativity”: in her seminal essay “Posthumanist 
Performativity: Toward and Understanding of How 
Matter Comes to Matter,” Barad notes that 
“performativity” is a term that gets significant play in 
theoretical circles, as she steers her own work toward 
“a specifically posthumanist notion of performativity 
[that] calls into question the givenness of the 
differential categories of ‘human’ and ‘nonhuman,’ 
examining the practices through which these 
differential boundaries are stabilized and destabilized”  
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(2003: 808). Meanwhile, in contemporary art, 
“performance” describes a mode of creative practice 
that embraces both the materiality of bodies and the 
indeterminacies of time and space. 

   “Indeterminacy” is another critical concept 
that links Barad’s work and performance art, 
especially contemporary works that aim to disrupt 
traditional figurations and boundaries of bodies in 
time and space.[22] In both Barad’s theory, and 
likewise in my own assthetic enterprises, 
indeterminacy plays a vital role because it makes 
ample space inside the “frame” for inhuman agencies 
and lacunae. Artists who embrace indeterminacy 
through performance still make creative agential cuts, 
but we make them in different places, farther out (or 
in) from the traditional 2-D or 3-D, skin-deep 
boundaries of self and others. Meanwhile, Barad’s 
sense of in/determinacy roots in quantum physics, 
where she grounds her hope for rethinking the 
(non/existence of) boundaries between beings. She 
asks   if   it is   possible that “. . . this awakening to the 

infinity of constitutive inclusions—the in/determinacy, 
the virtuality that is a constitutive part of all finitude—
calls us into a new sensibility”? (2012: 216) “On 
Touching” offers this possibility: “Being in touch with 
the infinite in/determinacy at the heart of matter, the 
abundance of nothingness, the infinitude of the void 
that is threaded in, through, and around all 
spacetimematterings opens up the possibility of 
hearing the murmurings, the muted cries, the 
speaking silences of justice-to-come” (2012: 216). 
And so with performance art, too: to make room for 
the “speaking silences” or unheard rumblings of 
unnamable agents along with “possibilities and 
impossibilities of intelligibility” within the frame of our 
attention is both an act of hopeful opening and a 
fundamental aim of posthumanist theory and 
aesthetics. 

      * * * 

Karin Bolender 	  
Possible Hand to Muzzle, 2013 © Karin Bolender 



75	  

. . . But if we listen carefully, we can hear 
the whispered murmurings of infinity 
immanent in even the   smallest 
details. 

- Karen Barad, What is the Measure of 
Nothingness? Infinity, Virtuality, Justice 

Creative indeterminacy unfolds as lack of artistic 
control makes way for unexpected experiences and 
revelations. I had initially envisioned that the set-up for 
the gallery performance of Gut Sounds Lullaby would 
mirror the configuration of me/Possible and Aliass in 
the video, with the addition of Melanie Moser playing 
live. But it didn’t work out that way. While SOMArts 
bravely agreed to host an equine, the logistics of 
hauling my ass to California prohibited her presence. 
So in the weeks preceding the performance, I sought 
the services of a Bay Area professional “party pony” 
to stand in for Aliass, and I ultimately hired a miniature 
golden palomino stallion named Fireball.[23] Given the 
mind-warping swirl of ideas, the thrilling dissolution of 
bodily boundaries that the Barad panel invited us into 
that morning, the afternoon’s adventures in listening 
and imagining our way into the depths of Fireball 
ultimately put a whole new spin on the implications of 
“DO NOT LET GO OF PONY.” 

   It seemed a little far-fetched, a little too-good-
to-be-true that a few emails and phone calls could 
cause Fireball to magically appear at SOMArts on the 
designated day and time, like a mythic beast 
blossoming from the urban concrete beneath looping 
curves of freeway overpasses. Despite my worry that 
the party pony would fail to materialize, Fireball arrived 
at the gallery right on time, just as the Barad panel 
concluded. And so we assembled amidst a tangle of 
wires and wireless waves in a cluster of amplifiers, 
computer screens, and electronic instruments, while 
a monitor on a podium silently looped the Gut 
Sounds Lullaby video. At the start of the performance, 
I recorded Fireball’s real-time gut sounds and sent 
them wirelessly to my laptop, which then both 
amplified them and broadcasted them to Possible in 
utero through special “belly-phones.”[24] Seated 
cross-legged on the floor with her Korg, little golden 
bells, and an array of other instruments,[25] Melanie 
Moser created a subtle, intricate, and intimate 
auditory mesh, layering recorded gut sounds from 
yours truly, Aliass, and an old rodeo horse named 
Buddy with live sounds and samples in a tune made 
especially for all the once-fetal mammals in the room. 

   In art practice that hopes to engage 
different umvelts and agencies, most of which are 
unfathomable, evaluating the relative success or 
failure of a given performance is always a challenge. 
Indeterminacy can be messy, as the boundaries blur 

between what is “the art” and what just happens to 
be happening in the environment.[26] Evaluation is all 
the more troublesome in the aftermath, when artifacts 
and documents are all that remain of aesthetic aims 
that depend on material presence and the audience’s 
participation in the work’s framing (however porous) 
of configurations in space/time. And the aims of Gut 
Sounds Lullaby were particularly ambitious, in this 
sense: to dissolve the boundaries of our outer 
identities and assumed privileges as “human” bodies 
and melt somehow into a kind of somatic 
commingling, a humming mass of oneness, by 
means of aural immersion in internal sounds and the 
presence of, in this case, a disgruntled party pony. 
So, did we accomplish this goal in San Francisco that 
afternoon? 

Well, no. However much we aspire toward 
radical osmosis, [27] the ontology that holds self and 
others as separate, hermetically-sealed entities is a 
hard one to buck. Dissolution remains a sweet but 
distant dream. But then again, yes: neither 
performance art nor posthumanist theory intends to 
be a means to a definite end. Rather, these practices 
materially enact an approach that Karen Barad 
describes thus: 

Thought experiments are material 
matters. Thinking has never been a 
disembodied or uniquely human 
activity. Stepping into the void, opening 
to possibilities, straying, going out of 
bounds, off the beaten path—diverging 
and touching down again, swerving and 
returning,xnotxasxconsecutivexxxmoves
butxasxexperimentsxinxin/determinacy. 
Spinning off in any old direction is 
neither theorizing nor viable; it loses the 
thread, the touch of entangled beings 
(be)coming together-apart. All life 
forms(including inanimate forms of 
liveliness) do theory. The idea is to do 
collaborativexresearch,xtoxbesin  touch, 
in ways that enable response-ability 
(2012:208). 

So Gut Sounds Lullaby listens hard toward possible 
new senses of human “response-ability” amidst other 
earthly species. This breed of response-ability is kin 
to what Donna Haraway calls for in When Species 
Meet when she poses the fundamental question, 
“Whom and what do I touch when I touch my dog?” 
(2008: 3) In “On Touching,” Barad further troubles the 
idea of “inter-relations” between discrete beings, and 
even the nature of touch and matter itself, by asking, 
“Whom and what do we touch when we touch 
electrons?” (2012: 215) In that essay, Barad goes on 
to    offer   a   mind-bending   proposal   for  ways that  
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touching—or rather the impossibility of touch as we 
think of it—might bring us toward a different sense of 
responsibility to others, as we recognize the 
inhumanness common to all matter, animate or 
inanimate.[28] Along similar lines, Gut Sounds Lullaby 
is for me yet another way to question standard 
ontologies of language and bodies by asking: Whom 
or what do I touch when I touch my ass? 

   With the open/ing nature of this question 
always foremost, Gut Sounds Lullaby poses the act of 
listening as another way of touching, of peeling back 
layers of supposed difference and division to find 
echoes of beings in common. As Barad suggests, 
one might invoke and mix “different modalities of 
sensing as a way of gesturing toward the multiplicity 
of possibilities for sensing the insensible, including 
the possibility of synesthetic expression and its 
detection” (2012: 5 n1). All along, I had imagined the 
Gut Sounds Lullaby’s essential query as something 
like this: can we listen deeply enough across species 
to yield a new kind of lullaby—one to be sung in 
an/other mother tongue that opens our ears and 
minds to the world of others, to the common 
contrapuntal humming of humans, asses, dogs and 
ponies, weeds and bugs and a myriad of unknown 
and   unloved    others[29]--instead   of   just  reiterating 

 
 
 

divisive edges and hierarchies? This is what we’re 
listening for here, resonances of an ancient intuition 
sounding up from the guts: beneath the elaborate 
system of ontological pulleys and catwalks that hold 
the Human suspended above the supposed lower 
orders of being, from inside-out we resound with the 
rabble below, rumbling along with the sister asses, all 
the unnamable beasts, and the party pony that 
therefore I am.[30] 

From the moment of Fireball’s arrival at 
SOMArts Gallery, the scruffy, diminutive stallion was 
every inch a professional, performing his duties with 
veteran aplomb. Yet a distinct wrinkle over the little 
horse’s left nostril revealed his displeasure. Overall, 
Fireball had the air of a birthday-party clown who, 
beneath his silly costume, is a grown man humiliating 
himself for minimum wage. The tension in Fireball’s 
body indicated that he would stand for whatever he 
had to, but he didn’t have to like it. He stood with an 
ears-back grimace amidst the mess of wires and 
monitors under the warm spotlights while Melanie and 
I clicked keys and layered sounds, and people 
conversed and milled around the gallery. About 
halfway into the two-hour performance, though, a shift 
occurred. It was subtle at first—a slow settling into the 
swell of sounds, like the whole room slowly breathed 

Karin Bolender (and Possible) 	  
Fireball, and Melanie Moser (not pictured) performed a live version of “Gut Sounds Lullaby” as part of the Ethnographic Terminalia exhibition 
at SOMArts Gallery in San Francisco, California in November 2012. The performance took place directly after a panel discussion on Karen 
Barad’s Intra-Action in the same space. Photo by Lara Rosenoff © Karin Bolender 
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a long sigh. Time seemed to slow, too. I was seated 
holding Fireball’s lead-rope and scratching around his 
furry neck and ears, which he tolerated. Then I 
happened upon a sweet spot, an itchy place beneath 
his wiry, cream-colored mane.[31] I don’t know how 
much time passed, but as the music rose and fell like 
tides and I scratched this spot on his neck, slow and 
steady, little by little Fireball relaxed. His eyelids grew 
heavy, and the muscles around his whiskery muzzle 
softened as he slid toward sleep. 

   Around that time, Melanie too found a sweet 
spot in the improvised mesh of sounds. In the rise 
and swell of gut rumbles mixed with her recorded 
vocals and fragments of Odetta’s haunted lament 
fading in and out, faint bells and bird-sounds and 
somber chords, the Lullaby coalesced in a delicate 
quickening. I felt a sudden, fluttery gut-pang of 
emotion: like the mix of joy and sorrow that comes 
when presence and memory merge, and longing is, 
for an instant, both laid open and strangely fulfilled. I 
can’t say whether everybody heard or felt the listening 
quicken in this way, but for me it was a shock of 
humble, fearsome beauty that pulled my insides and 
burned behind my eyes. It was love, loss, and 
longing in one trembling pulsation. I recall this feeling 
now as the same dizzying wave that overcame me in 
the cool darkness of Pech Merle, when I recognized 
the lines of muzzles and four-legged bellies, familiar 
figures in a 23,000-year-old family portrait on the cave 
wall.[32]  

   Gut Sounds Lullaby is for this: sounding out 
and giving voice to certain loves and troubles that 
come with growing up in a family of mammals and 
untold others. Because I want Possible (and all of us) 
to grow up immersed in the fullest throng of tangled 
tongues, the wild ass songs and “speaking silences” 
of earthly becomings, and not as another swaddled 
heir to the dubious hierarchies of human words and 
animal bodies. And what is art, after all, if not a way of 
tuning into and broadcasting our innermost hopes 
and aspirations? The Gut Sounds Lullaby listens with 
radical hope, not for some fey peace or sleepy 
withdrawal, but for full rumblesome immersion in the 
in/digestions and complexities of coming to know 
ourselves in, and as, a multitude of others. 

Notes  

[1]The human tongue and hand seem to be the primary tools to
which most of these conflicts append. This essay explores some
ways that Karen Barad’s work, as filtered into contemporary art
practice, might lead us to refine the use of these tools—the
tongue in particular--as we apply them to other species. A more
pointed question that Barad’s work raises for me, in the context of
the Gut Sounds Lullaby project, is this: what are some ways we
might navigate beyond the Cartesian representationalist ontology
of separate things, words, and knowers inherent to the Western

mother tongue when it comes to teaching first language to 
children? Is there another way to go about “naming” the 
“animals?” 

[2] While historically zoos are grounded in exploitation of exotic
species via industrial revolution and urban bourgeoisie, the
twenty-first-century model zoos are institutions at the forefront of
education and conservation. Increasingly, zoos may be the final
refuges for many, whether the last living individual of a species or
its frozen genome. See National Geographic article on “frozen
zoos” (October 2013).

[3] Thanks to Thom van Dooren for pointing out that the version
of “Kookaburra” my mother sang to me seems to be a
bastardized American version of the Australian lullaby, exchanging
the line “may your life be free” for the traditional “gay your life must
be.” I’m not sure whether it’s America’s bastardization or my
mother’s own.

[4] Paleolithic art predates domestication of large herbivores by
thousands of years, as far as we know.

[5] Of course I am telescoping numerous Sacramento pony
encounters from my infancy here. That said, this “moment” has
even deeper roots in my own mother’s childhood passions, in the
haunting figure of Cupcake, the painted pony of her girlhood. For
years Cupcake has lurked in the shadows of my imagination
amidst all the complexities of desire and longing, disgust and
shame that inhabit the human-equine confection. Cupcake must
surely be at the root of my violent tendencies toward the small
cakes and fancy baked goods that are the namesakes of so
many ponies. So Cupcake lurks in her spotted fur and faded
snapshots from the 1950s like some kind of vaguely erotic,
Lacanian impossible nonobject of desire.

[6] As an adolescent, this discomfort with commodifications of
animal bodies paralleled a growing awareness of complexities
surrounding my own female body.

[7] http://www.spottedass.com

[8] An ironic history of racism is hidden in this genetic coding:
once anathema in the early 20th century among elite horse
people—most likely due to its association with “half-breed” Indian
ponies—the same pinto/paint/spotted coloring on horses was
appropriated in the later 20th century as popular symbol of
American freedom almost synonymous with the Stars and Stripes.
Check out the mounts at any small-town American rodeo if you
don’t believe me.

[9] My grasp of genetics is fuzzy indeed, being mostly limited to
guessing games that come after a barnyard rendezvous. Reading
Donna Haraway’s Companion Species Manifesto gives me a
deeper sense of the history, responsibilities, and ethical
challenges that inhere in the privilege of breeding domestic
species to suit our cultural and personal tastes, along with the
mind-bending ethical issues that arise with cloning and other
technoscientific adventures.

[10] See the brief discussion below regarding how this body of
work draws from contemporary interdisciplinary performance art.
The term “ontological choreography” comes from Charis
Thompson’s important text, Making Parents: The Ontological 
Choreography of Assisted Reproductive Technologies.
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[11] Incidentally but not insignificantly, both Aliass herself and
these vows were part of the ceremony in 2008 when I wed my
human paramour. As a matter of fact, Aliass gave me away.

[12] Indeed, Barad’s agential realism dissolves “relata”—things
and bodies—as we think of them and holds that everything is in a
constant process of becoming with everything else. Drawing from
the “philosophy-physics” of Niels Bohr and “new empirical
findings in the domain of atomic physics . . . in the late twentieth
century,” Barad grounds her work both in Bohr’s “radical
challenge not only to Newtonian physics but also to Cartesian
epistemology and its representationalist triadic structure of words,
knowers, and things,” along with his rejection of “the atomistic
metaphysics that takes ‘things’ as ontologically basic entities.”
The posthumanist relational ontology that Barad calls agential
realism “refuses the representationalist fixation on ‘words’ and
‘things’ and the problematic of their relationality, advocating
instead a causal relationship between specific exclusionary 
practices embodied as specific material configurations of the 
world (i.e., discursive practices/(con)figurations rather than
‘words’) and specific material phenomena (i.e., relations rather
than ‘things’)” (her emphasis, 2003: 814). While at this stage I can
claim only a flimsy grasp on this radically different way of thinking
about . . . everything, I nonetheless glimpse alluring possibilities
for an agential-realist approach to the old problematic of words
and bodies as it manifests in my own posthuman-ass-ed work.
This all resonates a favorite line from one of Jack Spicer’s Billy 
The Kid poems: “I was never real. Alias was never real./Or that
big cotton tree or the ground./Or the little river.”

[13] In the course of writing this essay, I heard about a recent
theory by University of Pennsylvania archaeologist Dean Snow
that proposes that 75% of the signature handprints found in
Paleolithic caves were made by women. This opens the question
of whether and how many of the paintings of aurochs, horses,
bison, and other species were made by women artists. What’s
most striking to me is not the idea that women might have made
the paintings but rather the fact that as a culture we have always
assumed otherwise.

[14] Likening of human-to-human cruelty and genocide to our
treatment of other species has long been a controversial issue in
animal-studies discourses.

[15] When we decided it was time to entertain the possibility of
conceiving a child, the word “trying” hit me like fingernails on a
chalkboard for some (not entirely examined) reasons. So we used
the phrase “to make possible,” instead. To our surprise and good
fortune, it was not long before Possible was on the way.

[16] See the work of language-acquisition pioneers Roger Brown
and Jean Berko Gleason; and, of course, Wittgenstein’s “To
imagine a language is to imagine a form of life” (introduced to me
by Vicki Hearne in Adam’s Task.)

[17] As Donna Haraway says in The Companion Species 
Manifesto, “Stories are much bigger than our ideologies. In that is
our hope” (17).

[18] RAW Assmilk Soap is a durational performance project that
borrows the biological properties of colostrum—that is, the first
milk of all mammals, which contains antibodies to environmental
pathogens—as a metaphor for ways we can imagine and
address both the dirty hidden histories in the places we live and
love and our hopes for healing them.

[19] In his introduction to Animal Rites: American Culture, the 
Discourse of Species, and Posthumanist Theory, Cary Wolfe
indicts the humanist, Freudian-rooted tradition wherein vision
stands as the means by which humans transcend “supposedly
‘animistic’ or ‘primitive’ determinations inherited from our
evolutionary past. . . .” He writes: “Freud’s valorization of the
human who sees at the expense of the animal who smells is
sustained (even if transvalued) in the figure of vision that runs from
Sartre’s discourse on the look in Being and Nothingness through
Foucault’s anatomy of panopticism in Discipline and Punish. . . .”
Wolfe suggests that “if the look purchases the transcendence of
the human only at the expense of repressing the other senses
(and more broadly the material and bodily with which they are
traditionally associated), then one way to recast the figure of
vision . . . is to resituate it as only one sense among many in a
more general—not necessarily human—bodily sensorium” (2003:
3). In The Other Side of Language: a philosophy of listening,
Gemma Corradi Fiumara explores the transformative possibilities
of listening: “Whatever form the ‘negative’ dimension of listening
adopts, whether as insistent suspicion, constant renunciation, the
emergence of contradiction or coexistence with the
incomprehensible, it is still a vital aspect of philosophical
propensity for that which is opaque, open, perplexing. It is
precisely at this point that the mild, surprising, and strong nature
of listening is revealed: it risks all, never retreating because it
possesses no territory and, therefore, occupies no space.
Listening draws upon those depths where ‘truth’ does not lend
itself to representation by means of institutionalized languages”
(1995: 51).

[20] Transcription of Karen Barad’s talk at the Intra-Action panel in
San Francisco, November 2012.

[21] Ever the trickster, Duchamp had this contraption built in his
Paris studio at 11 rue Larrey to undermine the common-sense
French platitude, ‘A door must be either open or shut.’

[22] John Cage was far and away the most influential proponent
of indeterminacy in contemporary art. The composer famously
introduced the concept in his piece 4’33, a score that pianist
David Tudor first performed by sitting down at the piano in a
concert hall and playing “nothing” for the duration of the piece.
Cage thus invited audiences to listen to the chance sounds of the
world around them, opening their attentions and the boundaries
of artistic creation to the total environment. While Cage’s creative
indeterminacy was dually influenced by Eastern thought and
Dada, Barad’s quantum theory articulates ways that
indeterminacy works in a posthumanist context, to make new
spaces for radical otherness. Similar ideas circulate in
contemporary art criticism, as in Suzi Gablik’s essay “Art after
Individualism.” “Radical relatedness has dramatic implications for
our understanding of art and contributes to a new consciousness
of how the self is to be defined and experienced. For one thing,
the boundary between self and Other is fluid rather than fixed: the
Other is included within the boundary of selfhood. We are talking
about a more intersubjective version of the self that is attuned to
the interrelational, ecological, and interactive character of reality”
(1995: 84).

[23] I should note that Fireball is actually a miniature horse, not a
pony, though he stands under 32” at the withers. In any form, the
“party pony” is a fascinating phenomenon that capitalizes on that
passionate desire of little girls for equine contact that I mentioned
above. But it’s not just little girls. As it happened, my better half
was on Fireball-duty during the panel, as the special guest was
due to arrive anytime. I have to admit that the instant in which I
glimpsed my husband leading Fireball through a dark
passageway into the gallery, I felt a surge of excitement I thought I
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had long outgrown. I want to blushingly thank Environmental 
Humanities journal for making Fireball’s presence possible, and 
of course Fireball himself and his human agent, Mike. 

[24] In the beginning, I also invited interested people to perform
auscultation on Fireball—that is, to listen to his gut sounds with
the lovely and powerful Littman 3200 electronic stethoscope.

[25] Like the seminal work of John Cage, Melanie Moser’s
improvisation is infused with the discipline of her meditation
practice. Several audience members remarked on Melanie’s skill
at maintaining a kind of punctuated lull within the music that both
altered the atmosphere and kept us aware of the present
unfolding. Nonverbal members of the audience made note of this
gift in other ways.

[26] For example, in the course of settling into the performance, I
yielded to the impulse of Fireball’s handler to perform his habitual
explanatory spiel, which made it hard to hear the lullaby
throughout the early part of the performance. Finally, curator Craig
Campbell intervened, asking for collective silence so we could
concentrate on listening.

[27] These aspirations are somewhat ironic, in this context, since
according to Barad’s quantum theory the borders between what
we think of as things and bodies are in our imaginations anyway.

[28] Beyond the classical explanation of touching—or the
meeting of borders between objects and bodies—as the mere
experience of “electromagnetic repulsion,” Barad’s quantum
theory “allows for something radically new in the history of
Western physics: the transience of matter’s existence.” As she
explains throughout the essay, “there is a radical deconstruction
of identity and of the equation of matter with essence in ways that
transcend even the profound un/doings of (nonrelativistic)
quantum mechanics.”

[29] The posthumanist impulse of multispecies ethnography
honors the many unrecognized entities that play behind-the-
scenes roles in our earthly becomings. In particular, I echo Eben
Kirksey’s bringing-to-light of the many “unloved others,” such as
“spirulina algae, single-celled paramecia, and multiple species of
decapods” that he has encountered in a quest to value “the
unknown beyond fragile structures of human knowledge,” with
the hope that we might learn to “[think] with care  . . . to generate
novel ontological resonances, fostering relations among lively
beings” (2012: 49). See also “The Emergence of Multispecies
Ethnography” . . .

[30] From Barad’s “The Inhuman That Therefore I Am,” via
Derrida’s seminal “The Animal That Therefore I Am,” I borrow a
phrase that acknowledges the dissolution of some of the
boundaries we draw between our supposedly discrete “human”
bodies/ identities and the rest of all matter, never mind the silly
and rather arbitrary categorization we call “animals” to separate
humans from all other species.

[31] The fact that I was guided to this spot by many years of
mane-scratching is not insignificant.

[32] I had studied cave-art theory quite a bit before I finally got to
the Perigord Noir in France and descended into the Grotte de
Pech Merle. But nothing could have prepared me for the sense of
fierce presence and the subsequent collapse of
“spacetimematterings” that happened when I first saw the Black
Frieze. In his book Juniper Fuse: Upper Paleolithic Imagination 
and the Construction of the Underworld, poet Clayton Eshleman

dives deep into Paleolithic cave art and comes up with the theory 
that these paintings locate the origins of art in humans’ first sense 
of separation from other species: “I believe that what we call 
image-making and, consequently, art, was the result of the crisis 
of the separation of the hominid from the animal. . . . Seemingly 
suddenly, at around 32,000 BP these people began to put the 
animalness they were losing (or really, had lost), yet were utterly 
dependent upon, onto cave walls. . . .” (30). This thesis has 
always resonated with me, in the sense that I feel my creative 
work mourns a vaguely perceived loss of commonality and 
connection with other species. This is akin to Gary Snyder’s 
simple but profound pronouncement in Practice of the Wild: “Our 
‘soul’ is our dream of the other” (1990: 180). 
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