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ABSTRACT

Intertwining what can be seen as environment and technology, contemporary art often has a
pioneering role in articulating new paradigms. Interlinking ecocritical claims with techno-utopian
imaginations, artworks of this genre conceptualize ecosystems as sentient objects of investigation
and as autonomous, agential counterparts to a human audience. This article explores how media
imaginaries of environmental connectedness might arise or can be imagined in artistic practices
through the entanglement of technology and plants or forest ecosystems. In looking at three
different artistic case studies, the article investigates how plant bodies and forest ecosystems as
well as technological devices are conceptualized, arranged, and interlinked on a material level
and explores the epistemologies and aesthetic traditions that the artworks relate to. Through
deploying sensing technologies, imaging techniques, sensors, and recording devices, the three
artistic case studies discussed in this article—Perimeter Pfynwald (Marcus Maeder, 2019),
Terra(Q (Terra0, 2016), and Variants (Pierre Huyghe, 2022)—construct ecosystems as entities,
explore logics of cybernetics and computation, and in doing so shape our imaginaries of our
more-than-human environment.

PART ONE: FICTIONS OF ENVIRONMENTAL CONNECTEDNESS

‘Sentience Without Senses’

In the short story “Vaster Than Empires and More Slow” by science fiction writer Ursula K. Le
Guin, a group of scientists encounter an unknown planet at the margin of the known universe.
The particularity of the alien planet is its huge forestland that covers almost the entire surface.
When the scientists settle on the planet exploring the vast wooded landscape, they are captured by
uncontrollable outbursts of fear. As their expedition continues, the scientists find out that the
anxiety they perceive is somehow linked to the unknown forestland itself. One especially
receptive group member tries to locate the origin of the affective outbursts: “I suppose I could
feel the roots. Below me in the ground, down under the ground. [ . . . ] I felt the fear.”! Over the
course of their investigation, it transpires that all parts of the trees, and the forest as a whole,
perceive the visitors via their emotional expressions, sending them back in a feedback system.



The strange ecosystem, as the scientists come to understand, has developed an interconnected
consciousness, almost beyond human comprehension: “[ . . . ] sentience without senses. Blind,
deaf, nerveless, moveless. [ . . . ] Presence without mind. Awareness of being, without object or
subject.”?

Literature scholar Ursula K. Heise understands “Vaster Than Empires and More Slow,” which
was published in 1971, as the allegorical articulation of a global ecological vision, which, as
today, had gained importance at the time of its writing. Heise connects Le Guin’s short story to
other concepts of “one world-encompassing, sentient superorganism,” such as James Lovelock’s
Gaia hypothesis puts forward the theory of homeostasis, suggesting that planet Earth is one single
self-sustaining and reactive system.* Similarly, in his 1967 poem, writer Richard Brautigan
imagines “a cybernetic forest,” “filled with pines and electronics.”* However, unlike the
connectedness in “Vaster Than Empires and More Slow,” Brautigan’s connectedness is expressed
through the merging of technology and nature. As a form of apotheosis of a technological
apparatus, the poem ends with the phrase “and all watched over by machines of loving grace.”
Heise emphasizes the importance of such concepts in their ambivalence between being
romanticizations of global connectedness and useful mergers with a technological or ecological
sublime.® What unites these fictions and models is that, according to Heise, they make no sense
unless the underlying idea of their encompassing connectedness is understood.” A central
question for Heise is how humans might be able to relate to such a “planet-wide organic ‘network
of communications.”®

Taking these reflections on the merging of human and nonhuman sensing as a starting point, I am
interested in the question of how aesthetic forms relate to such “environmental imaginations™ of
connectedness through analyzing intimate encounters of technology and environments in
contemporary art. While Le Guin’s and Brautigam’s literary imaginations, now over half a
century old, are visions of a techno-utopian, total world, the selected case studies discussed in this
article—Perimeter Pfynwald by sound artist and composer Marcus Maeder, Terra( by the
eponymous artist collective, and Variants by visual artist Pierre Huyghe— take us into localizable
forest ecosystems, which have been technologically augmented and aesthetically framed.
Interlinking ecocritical claims with techno-utopian imaginations, the three case studies that I will
discuss are site-specific artworks, which, on a material level, intertwine specific local
environments and technological devices.'® Perimeter Pfynwald observes a forest affected by
drought and attempts to raise awareness for climate change through artistic translation of
environmental data. In Terra0, a plot of forest is turned into a self-managed technonatural
resource by linking it with digital infrastructure. Lastly, in the artwork Variants, Huyghe created
a simulation of a forest, which continuously mutates and interferes with its physical
doppelganger. The works differ greatly in their form: Perimeter Pfynwald is exhibited as an audio
installation, Terra( operates mainly conceptually, while Variants is a process-based, site-specific
environmental installation. The three case studies explore, represent, and construct ecosystems
with the aid of technology, contributing to a discussion on the relationship between technology
and environments. A common element of the three artworks is that they apply technology as a
sensory link between nonhuman and human senses and sensory stimulation. Similar to the plants
described by Le Guin and Brautigam, the three case studies examined display forest ecosystems
as nonhuman subjects, whose agency is expressed through their merging with technology.
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Contemporary art plays a pioneering role in articulating new paradigms and the selected case
studies interest me in their articulation of cultural imaginaries. Art is in a way a seismographic
tool to reflect current discursive tendencies as well as a speculative means to forecast and pre-
enact possible future intertwinements of nature and technology. In this way, the three case studies
can be seen as experimental sites or as artistic prototypes for alternative or future models of
ecologies.!! They range between treating plant ecosystems as objects of investigation or
conceptualizing them as autonomous, sentient and agential counterparts, giving an ambivalent
interpretation of connectedness between plant or. forest ecosystem and technological devices. To
better describe the relation and transition in-between devices and plant bodies/forest ecosystem, I
will be using the term transduction as used by Stefan Helmreich, describing “how sound changes
as it traverses media, as it undergoes transformation in its energetic substrate (from electrical to
mechanical, for example), as it goes through transubstantiations that modulate both matter and
meaning.”'? Coming from sound studies, the term not only bridges “the distance between cultural
analysis and technical description,” but directs our thinking towards “the infrastructures through
which the vibrating world is nowadays apprehended.”!* Exceeding the world of sounds,
transduction can help us understand the processes of sensing and measuring in the generation of
environmental data, including the transitioning between “hardware and software, silicon and
glass, minerals and plastic, server farms and landfills” as well as leaves, roots, wood, cellulose,
soil, and plant cells.'*

Understanding artistic work as knowledge production, I try to uncover the concepts and
imaginaries behind entanglements of plants and technology in contemporary art. How, in these
artworks, are plant bodies and forest ecosystems as well as technological devices conceptualized,
arranged, and interlinked on a material level?'> What epistemologies and traditions of thought do
they relate to? In my discussion of the three artworks, I will explore their aesthetic configurations,
their meditic transductions as processes, which transgress the separated spheres of nature and
culture into a realm of natureculture and in doing so shape cultural imaginaries of our more-than-
human environment. Naturecultures are “localized, historical entanglements.”!® The term, coined
by Donna Haraway, expresses that there can be no articulation of nature that does not rely on a
corresponding culture and vice versa.!”

Plant Sentience, Cyborgs, and Environmental Sensing

For a long time in the history of Western science, plants have been conceptualized as merely
reactive to external stimuli, literally vegetating, without any ability to think, feel or act.'® Only
recently, with the support of the newly emerging interdisciplinary research field, plant studies,
has the interest in the ontology of plants, the ethical and philosophical implications in relation to
plants, and their importance in the development of human cultures gained momentum. "
Researchers from the fields of philosophy, cultural studies, anthropology, science and technology
studies, as well as art and literary studies conceptualize plants as “agentic and active participants
in socioecological systems.”?® The question as to whether plants have some sort of consciousness
is contested, and unsettles anthropocentric understandings of such processes. Recent findings in
biology and a growing scientific interest suggest forms of plant communication, whose spectra of
experience are imperceptible to the human sensorium.?! In particular, Natasha Myers, Michael
Marder, Vinciane Despret, and others discuss notions such as sentience, agency, intentionality,
and consciousness in relation to plants. They associate plants with the capacity of active and
agentive anticipation, with “phenomena of sense, sensation, and sentience,” of thinking, of

66 Media-N, Spring 2025: Volume 21, Issue 1, Pages 64-86



temporal-spatial awareness, and memory.** To relate these human and nonhuman sensory
capacities, technological extensions are used as sensing devices in artistic processes.

To describe the hybrid state of plant-technology intertwinements, the figure of the cyborg still
seems to be a helpful concept. Against the background of feminist studies—in particular feminist
science and technology studies—and coined in the 1980s by Donna Haraway, the cyborg is a
hybrid, chimeric being, meant as both a metaphor, “a creature of fiction” as well as a matter of
“lived experience.”?® Transgressing the division of nature and culture by being neither natural
nor an artefact, it bridges the boundary between organic life and mechanical object and—if one
thinks of the cyborg as inclusive of the digital realm—between physical and virtual. To my mind,
it seems important to emphasize that in the case of the cyborg, the individual parts of different
origins remain intact, they do not merge, rather they are closely coupled. The cyborg can be seen
as both a promise and as a threat at the same time; it is an ambivalent figure, existing as an
offspring of both warfare industry and the feminist utopian possibility of a being without origin
and teleology.?* In this article, the cyborgian conjunctions are not only between human and
machine, but include plants and environments, technological devices, and human actants.

Since the early age of imaging and sensing techniques from outer space in the 1950s, computation
has become terrestrial and operates “from within the contours of earthly space.”? Computation
has turned environmental and “environments become computational, or programmable” in
reverse.”® To understand these processes, media scholar Jennifer Gabrys emphasizes that it is
crucial to bypass “an automatic understanding of sensors as merely detecting preformed
environmental data as though there is a world of substantialist phenomena to be processed by a
cognizing device.”?” Instead, Gabrys proposes prioritizing “how distinct environments and
environmental relations emerge, take hold, and are programmed with and through these
technologies.”?® In doing so, Gabrys describes how both computation technologies as well as
environments are processual: “The becoming environmental of computation then signals that
environments are not fixed backdrops for the implementation of sensor devices, but rather are
involved in processes of becoming along with these technologies.”? Building on the notion of
natureculture and bridging the division between the organic and the machinistic, Damian White
and Chris Wilberg’s term fechnonature greater emphasizes the reciprocal dependence of all the
components in a technonatural environment as well as its processual nature.*’ Similarly, in
“Vaster Than Empires and More Slow,” rather than picturing environmental connectedness “as a
reassuring” and often romantic “(re)turn to Mother Earth,” I am interested in conceptualizing my
case studies as an ambivalent and “thoroughly mediated step for the human imagination.”!

It is worth noting some of the bodily metaphors used by media scholars to describe the network
of connections between environment and sensing technologies stress the sensual and thus the
aesthetic character of the connectivity. Referred to as the “electronic skin” of planet earth,*? the
“planetary brain,” and “planetary sensing fabric,”* these bodily metaphors relate back to
mediatic imaginaries of global and environmental intertwinements through the coupling of
environment and technology. Thinking through the work of Bruno Latour, there is a danger in
these metaphors, as they imply an engineering approach that the earth should be subjected to.3* In
order to avoid conceptualizing the global as something that should “fulfill a function,” in Latour’s
vision of Gaia, “there are neither parts nor a whole.”*> More important, sensors weave into the
environment and themselves become part of the environment that they are exploring. Once again
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staying close to Ursula K. Le Guin: “Sentience or intelligence isn’t a thing, you can’t find it in, or
analyze it out from, the cells of a brain. It’s a function of the connected cells. It is, in a sense, the
connection: the connectedness.” ¢ Sentience—if it can be traced—can only be found in the
connection. In the case of the artworks that I will investigate, it might lie in the connection
between environment and technological device. It is through this connection between
environment and sensor technology that imaginations and phantasies of connectedness become
perceptible.

PART TWO: AESTHETIC FORMS AS ENVIRONMENTAL IMAGINERIES

Sonifying Environments

Birds chirping, frogs croaking, the sound of insects flying by, rushing water and sounds of wind
moving through the leaves of trees. The artwork Perimeter Pfynwald by Marcus Maeder involved
the site-specific placing of microphones and recording devices in a pine forest in the Alps
threatened by drought. One hears a “natural soundscape™’ sound that sits within the human
hearing range stemming from an immersive multi-channel sound installation. Apart from this,
there are two other piercing, rhythmically repeated sounds, which are not that easy to decipher: a
whirring high and a very low tone slowly changing volume. The artist describes these two sounds
as “voice[s] of the forest.”3®

Figure 1. Marcus Maeder, Perimeter Pfynwald, 2019. Automatic environmental sound
recorder at Pfynwald, Switzerland. Photo © Marcus Maeder.

Perimeter Pfynwald was developed in the context of the artistic research project “Ecodata —
Ecomedia — Ecoaesthetics” of Basel Academy of Art and Design FNHW Switzerland (2017 —
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2020).* The aforementioned field recordings for the sound installation were collected in
Pfynwald, an alpine coniferous forest in the Rhone valley located in the Southern part of
Switzerland. Since the beginning of the 21st century, various Scotch pines (Pinus sylvestris) have
been dying because of increasing periods of aridity.*’ In search of the concrete causes of the
forest decline in relation to global warming, the artistic research project collaborated with
biologists from the Swiss Federal Institute for Forest, Snow and Landscape Research WSL.
Maeder installed automated audio recording devices in Pfynwald during the heatwaves that struck
the region in summer 2018 to record different environmental sounds of the forest. The various
devices were installed at different locations several kilometers apart from each other, all
recording at intervals of ten minutes.*! For the final composition, the recorded soundscapes were
temporally and spatially compressed and played simultaneously from six loudspeakers dispersed
around the exhibition space, and labeled with the six recording sites: Forest/Channel, Mountain
Stream, Riverbank, Pondsite, Pond Underwater, Forest/Channel Soil.*? In addition to these field
recordings, the installation includes the sonification of environmental measurement data, which
was collected by scientists of WSL. Data sets of air humidity and air temperature, collected at
different locations in Pfynwald, are implemented to regulate the sound synthesis on the computer,
which controls the installation setup, resulting in the two oscillating, piercing sounds.*

The effects of global warming on forests like Pfynwald are manifold, yet it is difficult for human
senses to grasp the scope and temporal implications of environmental change.* Perimeter
Pfynwald and similar artistic projects try to tackle this issue by applying environmental data in
aesthetic processes in order to make environmental change graspable and understandable and thus
to raise “awareness of the ecological.”* In Perimeter Pfynwald, this process aestheticization of
environmental data was accomplished by several procedures of transduction and editing: first, the
acoustic signals in the forest were recorded and digitalized.*® The digital audio tracks were cut,
reassembled and temporally compressed in the editing process. This procedure was implemented
in order to make audible (and therefore understandable) macro patterns in the recorded data,
making it possible to experience the changing of the environment over a longer period of time.*’
Second, during the exhibition, the digital tracks were acoustically reproduced in the installation
space through loudspeakers. A third procedure of aestheticization of environmental data operates
on a much more speculative level. As mentioned, data sets that are linked to forest health
indicators are used in the production of Perimeter Pfynwald. It is assumed that the decrease of
humidity and the rise of air temperature correlates with the vulnerability of the forest ecosystem.
In the programming of the soundscape these two parameters regulate the sound synthesis,
resulting in the two oscillating, piercing sounds that are described, as mentioned above, to be the
voice of the forest. Through this operation, it becomes “possible to experience how drought and
heat have an acoustic effect on the forest in the course of climate change.”*® In the artwork, this
experience operates on an affective level of suggestion as the link between the data and the sound
is not revealed. Climate change in Perimeter Pfynwald, according to the developer of the artwork,
shows one major effect on the forest ecosystem:

it becomes quiet. The more intensively the heat and drought period develops in summer
2018, the less can be heard in the individual biotopes: The noise of the nearby river
becomes quieter because it carries less water; mountain streams dry up. The fauna
retreats, is less active and therefore quieter.*
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As an effect in the installation soundscape, as air humidity drops the low sound becomes lower
and lower, as temperature rises the high sound becomes higher and higher, until the two tones
leave the audible spectrum of human hearing. Therefore, the voice of the forest eventually
becomes silent.>

“Eco media,” according to art historian Yvonne Volkart, project leader of “Ecodata-Ecomedia-
Ecoaesthetics,” are mediatic procedures specifically involved in the production of knowledge
concerning the biosphere.®' Their application as “sensing techniques” produces hybrid
conjunctions between registering and transmitting media technologies and the material
environment. They are supposed to increase human attention towards nonhuman actors.>?> Volkart
emphasizes sensing as something tactile, physical, something to establish a connection, thus, she
concludes, sensing techniques are aesthetics of sensing.> So “what exactly do eco media and eco
data deliver or narrate [ . . . |? How do they affect us? Do they trigger care, solidarity, and
empathy [...]?”%* As shown, in Parameter Pfynwald, the use of environmental data in the
aesthetic process has an objective: A central motive of the artwork is the sonification and
aestheticization of scientific data sets into immersive, atmospheric soundscapes with the
suggestive power to “trigger” emotions of “care,” and “solidarity” in the audience.’® As a result,
through the sonification of specific sites and data sets of the forest, the forest entity is constructed
as an emotionalized and sentient yet cyborgian counterpart to the human audience. The forest is
cyborgian in that it can only be heard through the process of transduction implemented by the
technological apparatus. It is the soundscape itself that constructs the forest as a sentient entity
and allows its voice to become real.

Augmented Ecologies

A plot of spruce forest in Brandenburg, Germany, thirty kilometers east of Berlin, is the first in a
series of evolving prototypes of the art project Terra0, which aims to enable technologically-
augmented ecosystems to govern themselves.*® Initiated by Max Hampshire, Paul Kolling, and
Paul Seidler in 2016, their first concept paper is provocatively titled “Can an augmented forest
own and utilize itself?”>” With the help of automated processes and smart contracting hosted on
Ethereum blockchain, which regulate outputs and inputs of the assigned forest territory,
theTerra( forest prototype sells licenses to fell its own trees.*® Through these procedures, the
forest accumulates capital and reallocates the valorization from third parties toward buying and
therefore effectively “owning” itself. The ecosystem is connected to digital infrastructures and
rendered capable of managing and extrapolating its own continuous growth process. This is
achieved by using imaging techniques recorded by drones and satellites, which regularly monitor
the Terra0 territory in order to estimate the growth of the forest. Conceptually speaking, the
forest is turned into a quasi-autonomous, self-evolving or even self-governing prototype—which,
through the transductional work of the monitoring system, expresses, and imposes an agency of
its own.> Terra0 can be described as a prototype for the concurrence of natural environments
with digital infrastructure.
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Figure 2. Max Hampshire, Paul Kolling and Paul Seidler, Terra0, 2016. Labeled flag in the
forest of Terra0. Photo © Terra.

Conceived only on a conceptual plane, this first site-specific prototype of Terra0 was never fully
realized technically. However, it was followed by other models of plant-blockchain couplings
through smart contracting implemented on a smaller scale.®® A second realization of an
augmented ecosystem, this time in collaboration with LAS Art Foundation, is scheduled to take
place in 2024 in Berlin.®! As real life data sets inform token dynamics, the artwork bridges the
material sphere of the forest with a token system, which is as material as the non-virtual realm.
Terra( is thus a proposition for an augmented ecology or, using the terminology of Donna
Haraway, a cyborgian interlacing of ecosystem and digital infrastructure, in which technological
extensions reach between physical and virtual reality.®® Although the first speculative prototype
of Terra(0 has an ambivalent standing between being a piece of land art, a concept piece, and a
commercial technology, I suggest approaching it from a sculptural perspective. The artwork
follows an artistic lineage that interferes with social, urban, economic, and environmental
relations, such as works by Joseph Beuys, Maria Eichhorn, Gordon Matta Clark, Cildo Meireles,
and others® and engages with both the notion of the social sculpture by Joseph Beuys and the
Land Art tradition, which emerged in the 1960s.%

The term sustainability was originally coined in forestry. It was first used by Hans Carl von
Carlowitz in his work Sy/vacultura Oeconomica published in 1713, and used to describe the
usage of the natural resource wood in a way that only as many trees should be logged as can grow
back through planned reforestation.®® Such a use-oriented coinage already presupposes an
economic dimension in plant-human relations; the forest-human encounter in this logic is an
economic one. The conception of the forest of Terra( is similar, yet is shifted to the digital realm:
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The “forest as a factory” is defined by its economic relationship to its human trading partners and
can only secure its continued existence through its valorization.®” As Paul Seidler explains, “[a]
forest has an computationally measurable productive force; the market value of the overall output
of the forest can be precisely calculated.”® Following this logic, the practice of the maintenance
of the forest—defined as an economic process—becomes automated. The forest conducts the
labor of maintaining itself, resulting in the ecosystem’s autonomy and self-sufficiency. In this
view, unlike that expressed and explored by Ursula K. Le Guin and discussed above, the forest of
Terra0 is conceptualized as an autonomous autopoietic entity.® Terra0 incorporates a linear and
uni-directional time concept, which allows no deviation and in which natural growth is integrated
into an automated business model.

There is another, more ambivalent interpretation of the artwork: The forest ecosystem of Terra0,
as described by the artists, is a cyborgian being, part property, part natural entity, as well as a
technologically augmented “hyper structure.” That hyper structure can be understood as a
“programmable, electronic infrastructure,” which surrounds and at the same time permeates the
forest.”® Again, much like Perimeter Pfynwald, through the process of transduction of imaging
techniques that interconnect the forest with digital infrastructure, the forest is constructed as an
agentic entity. Identity in a blockchain related network is configured through addresses, yet the
entity behind the address remains obscure, so everything possessing an address can be perceived
as an (economic) actor.’”! Before the launching of blockchain, ownership was limited to natural or
legal persons; the new technology thus opens up a vast legal grey area, where ownership does not
necessarily require a natural or legal entity.”” Therefore, the forest of Terra( is conceptualized as
an entity that, through its connection to the Ethereum platform, is given the possibility to own
itself; its forest identity gets blurred behind its blockchain code. As a legal concept, personhood is
closely linked with ownership and the question of who or what is granted personhood is therefore
highly contested.” Through the loophole of an anonymizing blockchain address, the forest of
Terra0 is not only turned into the owner of itself but potentially also into an environmental
personhood.” In the words of its inventors, aims to establish an “ecosystem resilience
framework,” and the artwork’s construction as a service-providing ecosystem enables the
construction of the forest as a legal entity, which has the power to control and defend itself. ”° Yet
Terra0 remains ambivalent by creating a system that at the same time calls itself into question:
nonhuman agency is equated with human agency, instrumentalized and forced into a model of
complete controllability and manageability.

Variants of a Landscape

Walking through the undergrowth of a boreal forest, one’s attention is drawn to details: bare tree
stems in various shades of brown, red, and grey, dense, dark green foliage that does not let much
light pass, thorny shrubs and bushes, patches of moss in different greens and greys, yellow
lichens covering rocks, fallen leaves and dried branches on the forest floor. Other elements found
in this forest are not so easily categorizable: a pale pink bee nest hanging under a fallen tree
trunk, a heap of pale bones lying on the forest floor, a group of amorphously shaped wax colored
artifacts in a grove.”® If one continues to walk through the thicket until the far end of the
peninsula, one encounters a huge screen installed between trees. The screen shows artificially
simulated fragments of the landscape it is placed in. The digitally rendered landscape is shown
from a perspective which is too close to the ground to be human, constantly changing scale and
focus, slowly modifying and regenerating forms and shapes.
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Figure 3. Pierre Huyghe, Variants, 2021 - ongoing. Scanned forest, real-time
simulation, generative mutations and sounds, intelligent camera, environmental
sensors, animals, plants, micro-organisms and materialized mutations: synthetic and
biological material aggregate. Courtesy of the artist; Kistefos Museum; Hauser and
Wirth, London. Photo: Ola Rindal © Pierre Huyghe.

The plot of land described above is located on a peninsula, surrounded by Randselva river in
Jevnaker, fifty kilometers north of Oslo, Norway. Commissioned by Kistefos Museum, the
artwork Variants by artist Pierre Huyghe was integrated into the existing forest landscape in 2022
and has been part of the museum’s sculpture park ever since. Due to seasonal flooding of the
island, the artwork is partially inaccessible throughout the year.”” The artist and his team initiated
the artistic process by mapping what they already found on the island: plant and animal species
were charted by a biologist, the exact measurements of the territory were metered by a surveyor,
“stones, plants, trees, insects, animals, rubbish, sounds and smells” were documented for later
use.”® Later, the peninsula was scanned using 3D technology and made available as a point cloud
data set.”” This virtual model forms the point of origin for the simulation, which is shown on the
LED screen located on the island. The real time simulation is processed by artificial intelligence
software, guided by a fictional narrative implemented by the artist, which diverges from “the
island's natural laws.”*° Sensors, which are installed at various spots on the island, continuously
feed the data they collect—information on local climatic changes and biochemical
compositions—to Al software, thereby influencing the simulation and creating unpredictable
mutations.’! Every so often, as the simulation unfolds, mutations leave the virtual realm and,
conceptually speaking, “leak back” into the reality on the island.®? This means that selected
mutations are processed by the artistic production team and become materialized as glitches
between the two worlds, countless variants of the two coexisting realms in an interrelated co-
evolving process.®* According to the artistic team, the artwork creates two separate “milieux 8
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evolving at the same time: one physical and one digital, which exchange and overlap, “bleeding
into each other” and forming a mixed, porous and continuously recreative reality in an “endless
feedback loop” of materialization and dematerialization.®

The real-time simulation of Variants with its proliferation into real space could be read as a form
of evolutionary process that generates countless modifications and variations over an indefinite
duration, which come into being, persist, and pass away. As opposed to evolution, which
“fetishize[s] economic logics [ . . . ] and functionalist accounts of adaptation,”¢ Carla Hustak and
Natasha Myers suggest the term involution to “inspire an approach that amplifies relations
constituted through affinity” as well as through “the eruption of unexpected events.”®” Unlike
evolution, this process is not determined by “descent and filiation” but by alliance.®® Distinct
from two clearly separated, autonomous individual ecosystems, the realities of the peninsula and
of its virtual doppelganger join in a “block of becoming.”®® Anthropologist Anna Tsing is critical
of approaches that regard landscapes as ahistorical static backdrops; she writes that “landscapes
are historical, and they allow us to think across a variety of scales, from deep time to current
events.””® Furthermore, she explains how “axes of coordination™! emerge between different
actors:

[...]they find themselves with overlapping projects of world-making. Through such
overlaps, a landscape emerges. Lots of other organisms, as well as non-vital things,
occupy this landscape. But every time even a small coordination emerges, a moment of
friction if you will, it has landscape-making effects. It gives the assemblage at least a
momentary trajectory.®?

Landscapes are therefore processual: following Tsing’s as well as Hustak’s and Myers’s
understanding, different axes of coordination enable the emergence of certain landscapes and
block out others.”* Conceptualizing landscapes as “historical mergings,”** Variants—understood
as an artistic experimental zone of uncurated and curated processes made visible and
perceivable—shows how specific landscapes emerge, are shaped and change in a continuous
process of involution. All actors involved in this process, be it the pink bee hive, the sensors
installed on the peninsula, the Al software, lichens and moss on the forest floor, the weather and
the returning flood, the artistic team, and visitors co-produce ever-changing axes of coordination
and trajectories in the making of the landscape of Variants. In exactly the same manner as the
mutual conditionality of computation and environment cited at the beginning of this article,
Variants shows unintended, uncontrollable, and uneven relations between diverse nonhuman and
human actors, transduced by sensors, and evoked by the simulation.”> As a counter-model to a
precisely computable, technicist-cybernetic calculation, the forest ecosystem of Variants is
conceptualized as an unpredictable cyborgian entity that incorporates everything—be it “natural,”
human or artefact—as part of itself in an involutionary process of diverse axes of coordination.

Aesthetics of Bewilderment

This article began by questioning how cultural visions of environmental connectedness might
arise—or can be imagined—through the entanglement of technology and plants or forest
ecosystems. In the case of the three artworks discussed above, the concepts of environmental
connectedness were realized through processes of environmental sensing and transduction. The
technonatural intertwinements in all three case studies evoked forest entities, which were
conceptualized as active and agentic counterparts to their human observers. The three forest
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entities were materialized differently: they were sonified in the case of Perimeter Pfynwald,
performatively created through the conceptual setting and hidden behind a blockchain address in
Terra0, or unfolded in a site-specific superposition of virtual realm and actual forest, grown plant
material, and produced artifacts in Variants.

In Perimeter Pfynwald, the forest ecosystem is conceptualized as an emitting network. Through
the translational work of sensing technologies, the effects of climate change are made
perceivable, tangible, and understandable to human listeners; the forest is presented as a sensitive
and vulnerable multispecies lifeworld, or in the words of the project organizers even “a patient in
intensive care.”® Through the soundscape, the emotions of the audience were focused on
processes, which are normally unperceivable for the human sensorial spectrum and activated to
show “care” and “solidarity.” In contrast, Terra0 deploys imaging techniques in order to monitor
a plot of land; through this process the territory is valorized. Through its financialization, the
forest is perceived to ally itself with the human economic system by becoming the proprietor of
itself. One could compare this artwork to an autopoietic system, which, in contrast to a sympoetic
entanglement, acts autonomously and in a predictable manner.’” However, the forest’s scope of
action is restricted to a value-oriented logic and a linear temporality of extrapolating its own
value. Nevertheless, Terral) must be understood as an ambivalent proposal: it raises the question
of the interconnection of capitalist forces with ecosystems for their own protection as it confers
upon the forest a state of environmental personhood and therefore touches upon the question of
whether and how damaged environments could and should be restored. Thirdly, Variants shows
how, through the interconnection of virtual and material milieux, landscape emerges as a process.
With Tsing, this process can be described as historical mergings of various constantly changing
axes of coordination of human and nonhuman trajectories. Involution, as opposed to evolution,
inspires processes that are not guided by filiation and descent but are concerned with becoming
through affinity and alliance.

While the forests of Perimeter Pfynwald and Terra( are conceptualized as agentic but predictable
counterparts to their human observer (or much more listener), the forest of Variants is an
encompassing yet erratic and obscure entity, which incorporates anything that enters the forest. In
the three case studies, sensing technologies surround and permeate the forest environments to
different degrees; in a sense, sensing technologies are environing the environment.”® Through the
various uses of sensors and recording technologies, transduction processes are initiated and
environmental relations are produced.

“The woods can be ‘lovely, dark and deep’ [ . . . ], but they can also be the site of horror and
danger, depending upon the traveler who passes through. [. . . ] [T]hey offer refuge to some but
disorientation to others” states queer theorist Jack Halberstam, who explains the origin of the
term bewilderment as “[t]o lose in pathless places, to confound for want of a plain road.””
Bewilderment, interpreted by Halberstam, expresses magical, delightful, and scary forms of not
knowing and disorientation that we also associate with enchantment and confusion. According to
Halberstam, it “suggests a becoming that moves in an opposite direction to [. . . | knowing, to
navigation, to settling and conquering.”!® To different degrees, the environments of Perimeter
Pfynwald, Terra0, and Variants are realms of bewilderment, producing affective and affecting
processes of perception, of recognition and estrangement, predictability as well as disorientation:
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29 ¢

The “sensitive,” “sentient,” or “intelligent” plant of our current time is necessarily a post-
natural mediated plant, a plant interposed by visual and other technologies that make their
awareness and in-tuneness with other plants and their surroundings discernible to the
rationalist eye. These are technologies that invite us to conceive the plant-other in
intentional and overtly queer terms; technologies, [. . . ] whose ultimate, paradoxical
power has been [. . . ] the ability to re-enchant a disenchanted world, to enhance our
perceptual possibilities and suggest alternative, counter-hegemonic ways of thinking
about the world.'"!

The question of the voice of the forest remains. How would the forest speak back? Can it be
something that we understand or that we merely interpret? Does the voice of the forest, as
mentioned in the discussion of the artwork Perimeter Pfynwald, express some sort of conscience,
a call for connection, reconciliation or revenge?'?? The three artworks discussed reflect on the gap
between the material presence of plants and the technological apparatus that is imposed upon
them. Although all three case studies are equally speculative and inevitably anthropocentric, the
aesthetic processes applied are themselves processes of interpretation, of narrating and creating
“historical mergings,” of sense-making, and of bewilderment.
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