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In the frame of the show “THE USE OF LANDSCAPE” at the exhibition space of the Academy of Fine Arts Vienna xHibit, 
adO/Aptive, together with Carla Veltman, will host three sessions of collective readings.

 In this fi rst session, we will read and think about how landscapes and nature are compressed into human-made images. 
Then we will talk about and discuss other modes of imagining concepts of seeing and representation.

1    image(i  nation) 
READING LIST
Meditation:
an excerpt of
—The Peregrine
by J.A. Baker
(listen and enjoy)
Literature:
—The Uses of Landscape: The Picturesque Aesthetic and the National Park System 
by Alison Byerly
(p. 6-23 in this reader)
from: The Ecocriticism Reader: LANDMARKS IN LITERARY ECOLOGY. Edited by Che-
ryll Glotfelty and Harold Fromm (1996)
—Recursivity and Conitngency (2019)
(p. 25-40 in this reader)
by Yuk Hui 
—The Architectural Review, February 2021, Issue 1478: Garden
Gardeners World (p. 42-47 in this reader)
by Pier Vittorio Aureli and Maria Giudici
+ recommondations: 
—The Architectural Review, February 2021, Issue 1478: Garden
The Coloniality of Planting (p. 48-51 in this reader)
by Ros Gray + Shela Sheikh
—Refl ections on the Plantationocene: a conversation with Donna Haraway & Anna 
Tsing (2019) (p. 52-73 in this reader)
—INTO THE WOODS, Harvard Design Magazine, No. 45 - S / S 2018
Gaming the Environment: On the Media Ecology of Public Studio 
(p.74-80 in this reader)
by T. J. Damons



THE PEREGRINE
by J. A. Baker
LISTEN & ENJOY
Meditation:

—Th e Peregrine—Author: J. A. Baker —Th e Peregrine—Author: J. A. Baker
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nature is not only limited to explaining a particular phenomenon, but 
rather aims to explain nature in its totality. This is the aim of a “sys-
tem” instead of a mere hypothesis. In every single finite being there 
is, however, an infinite process through which binary oppositions are 
overcome: mechanical and organic, finite and infinite, rules and free-
dom, necessity and contingency. This infinity is produced by a produc-
tive recursivity. And if, for Fichte and Schelling, the Unconditioned 
is to be found as the starting point of this recursive thought; however, 
this unconditional is nature itself as a whole. The Idealists, from Kant 
to Fichte to Schelling, aim for a mathematical model of theoretical 
reason, which is able to unveil the “infinite metamorphosis” of spirit 
and nature.99

§14. ORGANICIST AND ECOLOGICAL PARADIGM

Why are we taking such a long journey to reconstruct Schelling’s 
philosophy of nature, considering that such a concept of nature is 
considered to be nonscientific, if not simply nonsense? First of all, we 
want to show how recursivity and contingency are articulated in the 
philosophy of nature through a historical critical exposition; second, 
we want to bring Schelling’s Naturphilosophie into dialogue with our 
contemporary situation. Some historians argue that Schelling’s phi-
losophy of nature exercised a significant influence on the scientists of 
his time, and this cannot be ignored. However, the question here is not 
one of subordinating philosophy to science and considering philosophy 
as a pseudoscience or a mere source of inspiration. Schelling’s treatise 
on nature is a philosophical attempt to integrate natural science and to 
give wings to science instead of succumbing or reducing philosophy to 
science; while he does so without rejecting or condemning science, he 
makes science stronger than it was. Schelling’s philosophy of nature is 
a system that attempts to resolve the oppositions between nature and 
spirit, necessity and freedom, as readers of Schelling’s Treatise on the 
Essence of Human Freedom may find that the system of freedom is 
based on the system of nature that he constructed in the earlier days. As 
part of Romantic nature, Schelling’s nature is opposed to mechanism. 

99  Schelling, First Outline, 213.
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Such antimechanistic thinking exists in parallel with the Industrial 
Revolution, which is the reign of mechanism, since an organic machine 
was not yet possible. Feedback mechanisms were applied in James 
Watt’s centrifugal governor (1788), but a theory of feedback did not 
appear until 1948.

There are two ways to take Schelling’s concept of nature further. 
One is to conceive a “Romantic ecology” around the intersection of the 
eighteenth and nineteenth centuries, and to further understand the role 
of this concept of a rich and living nature in the expressions of art and 
philosophy, as in the work of the historian Robert Richards.100 The other 
is to see that, in the thought of Schelling, there is a proto-cybernetics 
or a proto-systems theory. However, these two are not separable, and 
this is precisely what we would like to show. Some authors101 claim 
to return to nature and therefore see Schelling’s Naturphilosophie 
as an ecological thinking, since there is first an original concept of 
nature (in the Greek sense of phusis) and second a holism that takes 
the wholeness and reciprocity as the principle of nature, for example, 
in the Gaia hypothesis. However, rushing toward this conclusion is 
problematic since it fails to see Schelling’s Naturphilosophie as a pre-
cursor of both organicism and organology. This proto-organicism and 
proto-organology in Schelling’s thought is, however, in tension with the 
Romantic reading of it, since it at the same time affirms the productivity 
of nature as a general organism and produces a general form that can be 
mathematically modeled. In his seminal work, Grant shows only that the 
model shares similarities with digital technology or the “artificial life,” 
and sets up an opposition between “abstract artificiality” and “physical 
actuality.”102 However, Grant didn’t go further than this. He might have 
intended to eliminate the distinction between nature and technics; how-
ever, it seems to me that he goes too quickly on this point, and it is our 
task to elaborate on these historical transitions.

We would like to see how such an organic whole, which is fun-
damental to Schelling’s Naturphilosophie, comes back in the early 
twentieth century and is developed into variant schools of thought 

100  See Robert J. Richards, The Romantic Conception of Life: Science and Philosophy in the 
Age of Goethe (Chicago: University of Chicago Press, 2004).

101  For example, see Fred Dallmayr, Return to Nature? An Ecological Counter History (Lex-
ington: University Press of Kentucky, 2011).

102  Grant, Philosophies of Nature after Schelling, 125.
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around what is known as organicism.103 A valid question to be raised is 
if Schelling’s philosophy of nature is fundamentally a vitalism. If we 
understand vitalism in terms of the concept of an élan vital or entel-
echy, then we don’t really find such a vital force in his thinking, and 
indeed he also criticized it as being mysterious. If we understand it as 
a thought that eschews Aristotelian hylomorphism, in which matter is 
understood as inert and form is the only force that gives identity and 
movement, then one may want to associate Schelling with it. However, 
in between vitalism and mechanism there is also the “third way” known 
as organicism, associated with authors such Ludwig von Bertalanffy, 
Joseph Needham, Joseph Woodger, and Conrad Waddington (who were 
very much influenced by the famous Spemann-Mangold organizer104 
experiment in 1921), and many others.105 The organicists wanted to 
overcome the opposition between vitalism and mechanism, and show 
that, for example, a cell can neither be reduced to physico-chemical 
explanations nor be understood as a mysterious vital force, but rather 
comprises different forms and levels of organization (for example, there 
can be different levels of organizers in the sense of Hans Spemann). 

103  Schelling as a precursor to L. von Bertalanffy, I. Prigogine, and H. Haken is well recog-
nized by many authors; see Maurizio Esposito, Romantic Biology, 1890–1945 (London: 
Routledge, 2013), 29–30.

104  This is considered one of the most important discoveries in developmental biology. In 
1924 Hilde Mangold, a graduate student with Hans Spemann at Freiburg University, 
Germany, used salamander eggs of species that differed in their pigmentation. She trans-
planted a piece of the dorsal lip of the blastopore of the newt Triton cristatus so that it 
was in contact with indifferent ectoderm of an earlier gastrula of Triton taeniatus. During 
the development the fate of the transplanted cells could be traced. Spemann and Mangold 
demonstrated that the graft became notochord and induced neighboring cells to change 
fates. These neighboring cells adopted differentiation pathways that were more dorsal, and 
produced tissues such as the central nervous system, somites, and kidneys, e.g., a second 
embryo. Spemann called the peculiar dorsal lip area of the embryo the organization cen-
ter. See Donna Haraway, Crystals, Fabrics, and Fields: Metaphors That Shape Embryos 
(Berkeley, CA: North Atlantic Books, 1976/2004), 115; see also E. M. De Robertis, 
“Spemann’s Organizer and Self-Regulation in Amphibian Embryos,” in Nature Reviews. 
Molecular Cell Biology 7, no 4 (2006): 296–302. 

105  See Erik Peterson, The Life Organic: The Theoretical Biology Club and the Roots of 
Epigenetics (Pittsburgh: University of Pittsburgh Press, 2017), which provides an excel-
lent analysis of this movement; see also Haraway, Crystals, Fabrics, and Fields, 38, in 
which Haraway divides the organicists into three groups: “The German-speaking lineage 
included von Ehrenfels and Kohler (Gestalt), van Bertalanffy, and Paul Weiss. The Eng-
lish form two sub groups: Haldane, Russell, Morgan, and Smuts. The Americans included 
Ritter, Henderson, and in a less philosophical more experimental way, E. B. Wilson and 
R. G. Harrison.” There are ambiguities concerning whether or not J. S. Haldane, E. S. Rus-
sell, and General Smuts should be counted as organicists, as some of them are considered 
neo-vitalists.
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What is this organizer, which is able to induce another embryo from a 
transplanted graft? And what are its physico-chemical activities?

These were the questions that interested Needham (as well as Wad-
dington, among others), and later brought him to the laboratory in 
Berlin-Dahlem. The organizer is like the nucleus in crystalization—the 
supersaturated solution can start to crystalize only in the presence of the 
nucleus; likewise, the individuation of the embryo will take place on the 
graft only in the presence of the organizer. This contrasts with Driesch’s 
explanation of the determination of the embryo as the act of the entel-
echy, according to which the determination is understood as a reduction 
of prospective potency (Prospektive Potenz) to prospective significance 
(Prospektive Bedeutung). Driesch claims that “a system in the course of 
becoming, is unable to increase its manifoldness of itself.”106 Needham 
sees Driesch as a mechanist who dressed mechanism in the new cloth-
ing of the entelechy but remains mechanical regarding the development 
of the embryo. Along with Woodger, Needham sees the spatialization 
in the development of the embryo as a process of constant complexifica-
tion: “(1) [T]he number of components is increased; (2) the complex-
ity of the relations in which those components stand to one another is 
increased; (3) the intrinsic patterns of the components become different 
from one another.”107 Organicism can be considered a paradigm of 
thinking that moves from materialistic science to organic material-
ism. As Whitehead has shown, in the nineteenth century atomism was  
introduced into science by John Dalton, later spreading into biology and 
influencing the development of cell theory.108 In this trend of thought, 
physics was regarded as the ground for understanding nature, and there-
fore biology had to adopt concepts in physics. In the twentieth century, 
on the other hand, Whitehead saw a necessary change in moving from 
materialistic mechanics to an organic mechanics, since an atomic phys-
ics that places emphasis on substantial matter was no longer able to give 
a full account of all natural phenomena: “The appeal to mechanism on 

106  Hans Driesch, Der Begriff der organischen Form (Berlin: Bornträger, 1919), 42ff.; also 
cited by Joseph Needham, Order and Life (Cambridge: Cambridge University Press, 
1936/2015), 74: “kann sich auch im Laufe des Werdens der Grad der Mannigfaltigkeit 
eines Natursystems nicht‚ von sich’ erhören.”

107  Needham, Order and Life, 74.
108  As Whitehead noted, it exercised a great influence on biologists such as Marie François 

Xavier Bichat, Johannes Müller, Matthias Jakob Schleiden, and Theodor Schwann. See 
Science and the Modern World (New York: Pelican Mentor Books, 1948), 102.
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behalf of biology was in its origin an appeal to the well-attested self-
consistent physical concepts as expressing the oasis of all natural phe-
nomena. But at present, there is no such system of concepts.”109

Whitehead’s ontology of the organism is based on interaction and 
becoming. A tree is not an independent tree, but rather a tree in the for-
est; it has interaction with all other individuals of its surroundings, and 
such dynamics can be analyzed through internal and external relations 
(whereas, on the contrary, in material atomism there are only external 
relations). Whitehead’s take on the transformation of materialistic sci-
ence into a philosophy of the organism had a great influence on the 
organicists—notably, on Needham, Waddington, and Woodger, who 
believed that modern thought demonstrates a very different philosophi-
cal worldview from the Cartesian one and has its origin in the concept 
of the organism110: “The doctrine which I am maintaining is that the 
whole concept of materialism only applies to very abstract entities, 
the products of logical discernment. The concrete enduring entities are 
organisms, so that the plan of the whole influences the very characters 
of the various subordinate organisms which enter into it.”111

What the organicists took from Whitehead is not a vague holism 
but rather a new analytical method of studying the organization in dif-
ferent levels; as Needham says, “[A] logical analysis of the concept 
of organism leads us to look for organizing relations at all the levels, 
coarse and fine, of the living structure. Biochemistry and morphology 
should, then, blend into each other instead of existing, as they tend to 
do, on each side of an enigmatic barrier.”112 Morphology here refers to 
the work of D’Arcy Thompson, especially Growth and Form (1917), 
which also inspired Alan Turing’s 1953 paper “The Chemical Basis of 
Morphogenesis Morphology,” a paper that resonates very much with 
Needham’s statement. Needham distinguished two types of organi-
cism: one “obstructionist” or “dogmatic,” the other “legitimate.”113 The 

109  Ibid., 105.
110  Haraway, Crystals, Fabrics, and Fields, 137.
111  Whitehead, Science and the Modern World, 80.
112  Needham, Order and Life, 139; cited also by Stephen Jay Gould, “Review of Order and 

Life,” Leonardo 6 (1973): 267. Gould ends his review with the following: “The union of 
the two biologies will finally come when we explain the mysteries of ontogenetic develop-
ment in molecular terms. The heroes of this integration will be men like Roux, D’Arcy 
Thompson and Needham.” 

113  Needham, Order and Life, 18.
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former overemphasize the whole, claiming that all parts are indispens-
able from the whole and that the whole can never be rendered transparent; 
Needham gives the example of J. S. Haldane (to be distinguished from his 
son, J. B. S. Haldane, who we will discuss in the next chapter, concerning 
cybernetics). The legitimate organicists, on the other hand, analytically 
inquire into different relations between parts and the whole: (a) indepen-
dence, (b) functional dependence, and (c) existential dependence.114

We will have to leave the complex history of organicism to profes-
sional historians of science, without surveying all these authors, though 
some of them (such as Waddington) we will engage with later. We 
would like instead to look particularly into the general systems theory 
founded by Bertalanffy, whose insistence on the mathematization of 
the Rationalisierbarkeit of nature was admired by Needham and Wood-
ger.115 Herein lies also the difference between organicism and vitalism: 
Though they share the view that the study of the parts cannot explain 
the whole, vitalism introduces some quasi-metaphysical entities as the 
ground of explanation, while organicists insist that the three principal 
elements of life (namely, wholeness, directness, and regulation) are 
explainable even without such mysterious notions.116 While Schelling 
was writing his philosophy of nature, the Industrial Revolution had just 
started. The opposition between the mechanical and the organic, as well 
as the latter’s superiority over the former, remained theoretical, while 
with the advent of the Industrial Revolution the mechanical worldview 
triumphed not by regaining its theoretical priority but by reintroducing 
itself through a material transformation of the world.117 Bertalanffy 
developed a general systems theory based on an organismic view of the 
world, which seemed to him a decisive conceptual tool to reverse the 
situation brought to an impasse by mechanism and industrialism:

The mechanical world view, taking the play of physical particles as ulti-
mate reality found its expression in a civilisation which glorifies physical 

114  Ibid.
115  Ibid., 24; it is also noted that Woodger translated Bertalanffy’s Kritische Theorie der 

Formbildung into English in 1933 with the title Modern Theories of Development; note 
also that the close relation between mathematics and natural history was not something 
new, since it was already present in the work of Georges-Louis Leclerc de Buffon.

116  Haraway, Crystals, Fabrics, and Fields, 34.
117  This of course resonates perfectly with Marx and Engel’s critique of idealism in the open-

ing of German Idealism.
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technology that has led eventually to the catastrophes of our time. Pos-
sibly the model of the world as a great organization can help to reinforce 
the sense of reverence for the living which we have almost lost in the last 
sanguinary decades of human history.118

Organicism is fundamental to thinking of an open system, which is 
different from a closed system for the reason that the former exchanges 
information with its environment, which defers its destruction accord-
ing to the second law of thermodynamics. Systems theory investigates 
a form of organization of which organicism is an advanced form. If 
classical physics produces a theory of unorganized complexity, sys-
tems theory concerns “organized complexity,” as Bertalanffy claims 
that “the theory of unorganized complexity is ultimately rooted in the 
laws of change and probability and in the second law of thermodynam-
ics. In contrast, the fundamental problem today is that of organized 
complexity.”119 Bertalanffy’s organizing principle—the Gestaltprinzip 
or Ganzheitfaktor—is immanent in all levels of organization. His 
emphasis on organicism can be summarized in terms of the following 
four main elements: appreciation of wholeness (regulation), organiza-
tion (hierarchy and the laws proper to each level), dynamics (process—
or later, the behavior of open systems), and mathematization.120

Bertalanffy seems to have been a reader of Kant, but probably not a 
careful one. He criticizes the categories in the first Critique by saying 
that it is symptomatic that Kant didn’t introduce the notion of interac-
tion and organization.121 He also cites the famous concluding sentence 
of Kant’s second Critique—namely, “the starry sky above me and the 
moral law within me”122—in order to make the criticism that “Kant’s 
moral imperative even if not eroded, would be much too simple for a 
complex world.”123 It is astonishing that Bertalanffy didn’t comment on 

118  Ludwig von Bertalanffy, General System Theory (New York: George Braziller, 2015), 49.
119  Ibid., 34.
120  The first three points are summarized by Haraway; see Crystals, Fabrics, and Fields, 38. 

We added the fourth point on mathematics, as Needham said the revolutionary dictum of 
Bertalanffy is the following: “Only with the closest co-operation of the theoretical physi-
cist, the mathematician, and the mathematical logician, will the problem of the mathema-
tization of biology be solved.” See Needham, Order and Life, 24–25.

121  Bertalanffy, General System Theory, 45.
122  Kant, Critique of Practical Reason, 169: “Two things fill the mind with ever new and 

increasing wonder and awe, the more often and constantly reflection concerns itself with 
them: the starry heavens above me and the moral law within me.”

123  Bertalanffy, General System Theory, 187.
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the third Critique, which anticipates his own verdict on the “organismic 
revolution”:

Considered in the light of history, our technology and even our society 
are based on a physicalistic world picture which found an early synthesis 
in Kant’s work. Physics is still the paradigm of science, the basis of our 
idea of society and our image of man. . . . in the meanwhile, however, 
new sciences have arisen—the life, behavioural, and social sciences.124

Bertalanffy didn’t notice that the term organic, or, in his own terms, 
organismic, had been the new condition of philosophizing since the 
time of Kant. His organismic revolution is an awakening in the natural 
sciences affirming Kant and Schelling’s reflections on the methodology 
of those sciences. From this perspective, we may see an isomorphism 
between systems theory and Naturphilosophie, since they all emphasize 
“part-whole relations.” However, what sustains systems theory as a 
science is that it wanted to become a “logico-mathematical discipline, 
in itself purely formal but applicable to various empirical sciences,”125 
for example, thermodynamics, biological and medical experimentation, 
genetics, life insurance statistics, and so on. Bertalanffy’s approach reso-
nates with Lorenz Oken’s comment on Naturphilosophie: “[P]hilosophy 
of nature is only science if it is mathematizable, i.e. if it can become 
mathematics.”126

Bertalanffy’s general systems theory is one that resonates with 
cybernetics, which was developed independently in the same epoch 
and constitutes the same paradigm with various other schools: Wie-
ner’s theory of feedback, W. Ross Ashby’s theory of self-organiza-
tion, von Neumann’s theory of automata, and the like. And indeed, as 
Waddington criticized in his correspondence with the author Arthur 
Koestler, Bertalanffy’s general systems theory would “eventually 
become the lingua franca of the computing and artificial intelligence 
realm.”127 In chapter 2 we will try to understand how Waddington’s 
comment is relevant here, though that could be what Bertalanffy 

124  Ibid.
125  Ibid., 37.
126  Lorenz Oken, Lehrbuch der Naturphilosophie (Zurich: Friedrich Schulthess, 1843), 3; 

also cited by Snelders, “Romanticism and Naturphilosophie,” 209: “Die Naturphilosophie 
ist nur Wissenschaft, wenn sie mathematisieren ist, d.h. der Mathematik werden kann.”

127  Peterson, The Life Organic, 218.
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himself would resist.128 It may be too provocative for the scholars 
of German idealism to see Schelling as a precursor to the cybernetic 
concept of life, but it is also by no means acceptable to ignore the 
historical development and isomorphism that we have attempted to 
construct here. This is the reason that the current return to Naturphil-
osophie as an ecology would be suspicious if it fails to understand that 
ecology is already a cybernetic concept; that is to say, the conceptual 
shift from Naturphilosophie to systems theory reflects the concretiza-
tion of ecology.

Ecology is a term coined by the German Darwinian biologist Ernst 
Haeckel (1834–1919), for whom ecology meant “the entire science 
of the relationships of the organism to its surrounding external world, 
wherein we understand all ‘existence-relationships’ in the wider 
sense.”129 Haeckel follows Darwin in conceiving of an economy of 
nature130 that concerns adaptation and competition. As Haeckel says on 
a later occasion131:

[B]y ecology we mean the body of knowledge concerning the economy 
of nature—the investigation of the total relations of the animal both to its 
inorganic and to its organic environment; including, above all, its friendly 
and inimical relation with those animals and plants with which it comes 
directly or indirectly into contact—in a word, ecology is the study of all 

128  Bertalanffy wanted to distinguish himself from cybernetics, since cybernetics is a special 
case of his general systems theory. At the same time, he criticized technical system as a 
totalitarianism, as he says that “[h]uman society is based upon the achievements of the 
individual, and is doomed if the individual is made a mere cog in the social machine. 
This, I believe, is the ultimate precept a theory of organization can give: not a manual for 
dictators of any denomination more efficiently to subjugate human beings by the scientific 
application of Iron Laws, but a warning that the Leviathan of organization must not swal-
low the individual without sealing its own inevitable doom.” See Bertalanffy, General 
System Theory, 82; however, it is really hard to argue how the general systems theory 
cannot be applied for the realization of organic technical systems.

129  Ernst Haeckel, Generelle Morphologie der Organismen (Berlin: Georg Reimer, 1866), 
2:286–87; also quoted by Robert J. Richards, The Tragic Sense of Life: Ernst Haeckel and 
the Struggle over Evolutionary Thought (Chicago: University of Chicago Press, 2009), 8, 
n.28.

130  Darwin himself describes this economy of nature as a struggle for survival, as he says in 
the Origin of Species: “[F]or as all organic beings are striving, it may be said, to seize on 
each place in the economy of nature, if any one species does not become modified and 
improved in a corresponding degree with its competitors, it will soon be exterminated.” 
See Charles Darwin, On the Origin of Species by Means of Natural Selection, or the 
Preservation of Favored Races in the Struggle for Life (London: Watts, 1859/1950), 87.

131  Ernst Haeckel, Inauguration Lecture in the Philosophical Faculty of Jena, January 1869.
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those complex interrelations referred to by Darwin as the conditions of 
the struggle of existence.132

Does ecology, a theme that has so many political and social connota-
tions today, still hold the same meaning as naturalists such as Haeckel 
took it to have? We have briefly discussed Latour’s claim that nature 
must die. While the death of nature does not mean that all that was 
nature now becomes artificial, it does mean that nature as a category in 
our knowledge system has taken up a very different meaning because 
the perspective from which we observe it has been shifted by technol-
ogy. We would like to invoke here an intriguing remark from an inter-
view with Marshall McLuhan, conducted in the 1970s:

Sputnik created a new environment for the planet. For the first time the 
natural world was completely enclosed in a man-made container. At the 
moment that the Earth went inside this new artefact, Nature ended and 
Ecology was born. “Ecological” thinking became inevitable as soon as 
the planet moved up into the status of a work of art.133

Ecology, in McLuhan’s view, is no longer about an economy of 
nature of which human beings are part, like other plants and animals. 
Technology has elevated humanity to another level, as the microscope 
and telescope had done in the time of Kant, with the difference that 
human beings are still on the earth. With this elevation, the earth is no 
longer the “original ark” in the sense of Edmund Husserl, but rather it 
is submitted to engineering; or, more precisely, it becomes an artificial 
earth or a Spaceship Earth, according to the architect and designer 
Buckminster Fuller—not that it is made artificially, but rather that it is 
an object of engineering. Retrospectively we can see that McLuhan has 
predicted Latour, as well as many others (i.e., Timothy Morton) who 
argue for an ecology without nature.134 If the question of ecology is tech-
nological then we cannot avoid a direct confrontation with the question 

132  Robert C. Stauffer, “Haeckel, Darwin, and Ecology,” Quarterly Review of Biology 32, no. 
2 (June 1957): 141.

133  Marshall McLuhan, “At the Moment of Sputnik the Planet Became a Global Theatre in 
which There Are No Spectators but Only Actors,” Journal of Communication 24, no. 1 
(1974): 49.

134  See Timothy Morton, Ecology without Nature: Rethinking Environmental Aesthetics 
(Cambridge, MA: Harvard University Press, 2009).
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of technology. If we follow McLuhan’s verdict and Grant’s historical 
survey, we can see that the artificial earth was already underway during 
the time of the Idealists and was completed in the time of cybernetics. 
It is no coincidence that we also find such a trajectory in geology, and 
more significant is that it is related to James Watt’s improvement of the 
steam engine and its wide application during the Industrial Revolution.

§15. GENERAL ORGANISM, GAIA, 
OR ARTIFICIAL EARTH

In 1795 the geologist and natural philosopher (as it was called by 
then) James Hutton published the first two volumes of his Theory of 
the Earth (the third and last one was not published until one hundred 
years later). Before that, Hutton had already given a talk in 1785 in 
the Royal Academy of Edinburgh, in the presence of almost all Scot-
tish Enlightenment thinkers. These three volumes are the complete 
demonstration of the researches and journeys that he had made in the 
previous decades. It is very interesting to observe how Hutton’s earth 
system is developed into two interpretations and probably two mod-
els. The contribution of Hutton to modern geology is fundamental, 
and he is often referred to as the father of the discipline. To under-
stand Hutton’s theory in simple terms, let us distinguish him from two 
schools. One is neptunism, which believes that the rocks are formed 
from the precipitation of the earth according to the following order 
(from bottom up): granite, gneiss and schist, basalt, limestone, sedi-
mentary rocks. Hutton shows that instead of considering it as a linear 
formation, a cyclic model is more appropriate for understanding the 
formation of different layers of rocks. At the center in this model is 
heat, the driving agent of the earth system (like Schelling and many 
others of his time, Hutton believed in phlogiston). It consists of a 
cycle of deposition, lithification (causing loose sediment to convert 
to sedimentary rock), and uplift (vertical elevation of land caused by 
pressure of plates).135 With this cycle we can imagine the movement 

135  Jack Repcheck, The Man Who Found Time: James Hutton and the Discovery of the Earth’s 
Antiquity (New York: Basic Books, 2003), 214–15.
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from rock to soil to rock, from sea to air and back to sea again. Hut-
ton’s theory was in great contrast with the biblically inspired mosaic 
timeline of the earth. According to the later, the earth is dated 6,000 
years old. However, Hutton’s research shows that it dates at least 800 
million years old—much longer than the speculations of Buffon and 
Georges Cuvier. This is also known as the deep time of the earth. To 
understand it better, let us illustrate it with the example of the Siccar 
point, which consists of two separate sets of rocks: at bottom is called 
the Silurian greywacke; the upper layer, sandstones. Approximately 
425 million years ago the collision of plates created a trench that trig-
gered the settlement of sediments. The pressure compacted the sedi-
ment and minerals in the water and cemented the grains together to 
form rocks (lithification). Further movement of the plates compressed 
and wrinkled the sediments and lifted them above sea level to form 
mountainous land.136

The translators of Schelling’s Historical-Critical Introduction to 
the Philosophy of Mythology have noticed Schelling’s hidden refer-
ence to Hutton’s theory, when he talked about the “geological hypoth-
esis of uplift” (Erhebungstheorie) by Johann Wolfgang von Goethe,137 
which “proceeds from an idea in which one can no longer speak of 
something that is certain and lawful but rather only of contingent and 
disconnected events.”138 Schelling is using the geological hypothesis 
to demonstrate his theory of the contingency of nature. However, this 
contingency has to be distinguished from another school that Hutton’s 
theory was in conflict with—namely, the Cuvier-inspired catastroph-
ism.139 In the context of Hutton, it stands for the idea that the land 
was formed by a series of catastrophes, for example, the Great Flood. 
According to Hutton’s theory, the earth is an ongoing and cyclic pro-
cess driven by heat known as uniformitarianism, and no catastrophic 
event is necessary for such a process. Hutton’s theory gave rise to an 
ambiguous reading of the earth as both organic and mechanical. In 

136  Ibid., 212.
137  F. W. J. Schelling, Historical-Critical Introduction to the Philosophy of Mythology, trans. 

Mason Richey and Markus Zisselsberger (Albany: State University of New York Press, 
2008), 19.

138  Ibid.
139  Cuvier didn’t use the word catastrophe but rather révolution, which was rendered into 

English as catastrophe.
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parallel to the concept of the earth as a “superorganism,” there was 
also a mechanical view of it. Hutton was not innocent of this, since 
he also calls earth a “living machine.”140 The earth does not work 
without regularities; indeed, the observations of Hutton confirmed 
that “in nature there is wisdom, system and consistency.”141 However, 
a deeper relation between the earth and the machine is revealed by the 
correspondence between Hutton and James Watt, the inventor of the 
steam engine:

I have a letter from Watt—he has brought his curious wheel to go, it 
works by steam—he says it appears to be right in all essentials and goes 
with an equitable motion & great power. In short, I believe it will answer 
(his own words) this will raise his fame yonder it being so new a thing for 
that is what catches the multitude; though I think the improvement of the 
reciprocating fire engine is the thing of greater utility but every one will 
not be sensible of the merits of that great improvement.142

Hutton befriended Watt through Watt’s mentor Joseph Black, profes-
sor of medicine at the University of Glasgow, when Watt was an instru-
ment maker at the university. Black had discovered a very important 
theory of heat, that is, latent heat. Hutton considered latent heat to be 
equivalent to “Newtonian gravitation” in terms of scientific insight.143 
Hutton considered latent heat as part of the “repulsive force” or “solar 
substance” of the earth, and specific heat as “expansive force,” whose 
dynamics explain the natural cycles of rock formation.144 Latent heat 
is believed to be decisive to the steam engine, since it is crucial for 
calculating and calibrating the heating and condensation of vapor. Watt 
himself had proved with his experiment that the steam could heat six 

140  Marcia Bjornerud, Reading the Rocks: The Autobiography of the Earth (New York: Basic 
Books, 2006), 181.

141  Ibid.
142  James Hutton, Letter to Clerk-Maxwell August 1774, in “The Correspondence between 

James Hutton (1726–1797) and James Watt (1736–1819) with Two Letters from Hutton 
to George Clerk-Maxwell (1715–1784): Part I,” ed. Jean Jones, Hugh S. Torrens, and Eric 
Robinson, Annals of Science 51, no. 6 (1994): 637–53.

143  David B. Wilson, Seeking Nature’s Logic: Natural Philosophy in the Scottish Enlighten-
ment (University Park: Pennsylvania State University Press, 2006), 133.

144  David Philip Miller, James Watt, Chemist: Understanding the Origins of the Steam Age 
(London: Pickering & Chatto, 2009), 88.
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times its weight of water to 212°F.145 Despite the dispute over the role 
of the theory of latent heat in Watt’s improvement of the Newcomen 
engine, it is, however, evident that latent heat itself plays a very impor-
tant role in the working principle of the engine. One can speculate on 
the relation between Hutton’s earth system and the steam engine, and to 
what degree can one set up analogies between the two mechanisms; for 
example, the volcano is to the earth machine as the safety valve to the 
steam engine. For this, at least the fire-water model is assured:

Hutton himself observed that his theory is “a system in which the subter-
ranean power of fire, or heat, co-operates with the action of water upon 
the surface of the Earth. . . .” He perhaps saw the elevation of new con-
tinents by subterranean heat, and the lowering of the older continents by 
atmospheric agencies, as in some way analogous to the rise and fall of the 
piston in one of Watt’s early single-acting pumping engines.146

This organo-mechanism or teleo-mechanism of the earth was taken up 
in the Gaia hypothesis proposed by James Lovelock, and later developed 
together with the biologist Lynn Margulis. Lovelock refers to Hutton’s 
famous 1785 lecture at the Royal Society of Edinburgh: “I consider 
the earth to be a super organism and that its proper study should be 
physiology.”147 It is not unreasonable to see a lineage from Schelling’s 
general organism to Hutton’s super organism and Lovelock’s Gaia, in 
which we see how a philosophy of nature progresses into cybernetics. 
Lovelock also borrows the concept of homeostasis from cybernetics 
to describe the geophysiology conceived by Hutton. To Lovelock’s 

145  Donald Fleming, “Latent Heat and the Invention of the Watt Engine,” Isis 43, no. 1 (April 
1952): 4. However, it remains in dispute whether Black’s theory came first then influenced 
the experiment or Watt’s experiment served as a proof of Black’s theory of latent heat. It 
has been noted that Black, in his Lectures on the Elements of Chemistry (1803), announced 
his honor of influencing Watt’s improvement of the engine; this is confirmed by his editor 
John Robison in the preface. However, Watt didn’t agree with it, and in his letter to Dr. 
Brewster in May 1914, he rejected the idea that the improvement of the steam engine is 
based on the theoretical insight of latent heat. See Dionysius Lardner, The Steam Engine 
Explained and Illustrated (London: Taylor and Walton, 1840), 93–96.

146  Miller, James Watt, Chemist, 133, quoted from G. L. Davies, The Earth in Decay: A His-
tory of British Geomorphology 1578–1878 (London: Macdonald Technical and Scientific, 
1969), 176.

147  James Lovelock, “Gaia: A Planetary Emergent Phenomenon,” in Gaia 2: Emergence: The 
New Science of Becoming, ed. William Irwin Thomson (Great Barrington, MA: Lindis-
farne Books, 1991), 34.
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eyes, the cybernetic system is superior to the mechanical system and 
transcends all ideologies, whether it be capitalism, Marxism, tribalism, 
or nationalism.148 Gaia is a term that was recommended to Lovelock by 
the author William Golding to replace the phrase “a cybernetic system 
with homeostatic tendencies as detected by chemical anomalies in the 
Earth’s atmosphere.”149 In the early stage of the Gaia theory, Lovelock 
understands Gaia as a single organism composed of various vital organs 
at the core and in the periphery. This homeostatic system maintains 
constant conditions in terms of temperature, acidity, alkalinity, and gas 
composition:

Gaia responses to changes for the worse must obey the rules of cybernet-
ics, where the time constant and the loop gain are important factors. Thus 
the regulation of oxygen has a time constant measured in thousands of 
years. Such slow processes give the least warning of undesirable trends. 
By the time it is realized that all is not well and action is taken, inertial 
drag will bring things to a worse state before an equally slow improve-
ment can set in.150

In contrast to Lovelock’s strong form of Gaia,151 consisting of a single 
organism, Margulis forced Lovelock to admit that Gaia does not 
consist of a single organism but is rather a symbiogenesis of a great 
variety of organisms,152 including plants, animals, fungi, protists, and 

148  James Lovelock, Gaia: A New Look at Life on Earth (Oxford: Oxford University Press, 
2000), 140, 142.

149  Lynn Margulis, A Symbiotic Planet: A New Look at Evolution (London: Phoenix, 2001), 
147.

150  Lovelock, Gaia, 119. Lovelock has also developed a rather simplified mathematical model 
called “Daisyworld” to simulate the dynamic between the environment (temperature) and 
the biota (white and black daisies).

151  In contrast to the strong Gaia, the weak form of Gaia proposed by James Kirchner states 
that life collectively has a significant impact on the environment, and therefore that there 
is a reciprocal relation between the two, which constitutes a coevolution. See James W. 
Kirchner, “The Gaia Hypothesis: Can It Be Tested?” Review of Geophysics 27, no. 2 
(1989): 227: “Homeostatic Gaia can, however, be stated in two nontrivial versions: a weak 
form (the dominant interactions between the biotic and the abiotic worlds are stabilizing) 
and a somewhat stronger claim (these interactions make Earth’s physical environment 
significantly more stable than it would have been without life).”

152  Luciano Onori and Guido Visconti, “The GAIA Theory: From Lovelock to Margulis. 
From a Homeostatic to a Cognitive Autopoietic Worldview,” Rendiconti. Lincei 23, no. 
4 (2012): 375.

Nature and Recursivity 83

bacteria.153 The concept of symbiogenesis in turn comes from Varela 
and Maturana’s concept of autopoiesis. Some authors therefore claim 
that with the participation of Margulis, the Gaia theory moves from 
first-order cybernetics to second-order cybernetics.154 On the other 
hand, we can equally say that cybernetics and organicism converge 
in the Gaia theory, in which the earth becomes an organo-mechanical 
being.155 If Schelling’s Naturphilosophie, systems theory, organicism, 
and Gaia theory have been attempts to overcome mechanism extended 
to the planetary scale after the Industrial Revolutions, and in a certain 
sense to surpass the modern—and, paradoxically, or better, dialecti-
cally, by doing so the earth becomes an artificial earth—the Anthropo-
cene signifies first of all the accomplishment of such an artificial earth 
as a cybernetic system. Lovelock claims that technology, especially 
communication technology, “has vastly increased Gaia’s range of 
perception,” and therefore “she is now through us awake and aware 
of herself. She has seen the reflection of her fair face through the eyes 
of astronauts and the television cameras of orbiting spacecraft.”156 
Lovelock seems to imagine that planetary computation will wake up 
Gaia or assist it in maintaining its homeostatic functions, but isn’t this 
a further accomplishment of the technical system, and will this really 
move us away from the crisis of modernity? Or is it only the aggrava-
tion of the symptom of modernity, as Nietzsche says in Twilight of 
the Idols, that philosophers’ war against decadence is only another 
expression of decadence?157 The questions asked by the Idealist phi-
losophers regarding system and freedom return in our own epoch in a 
very different form, but with increasing urgency. This constitutes the 
new paradigm as well as the new condition of philosophizing after 

153  Margulis, A Symbiotic Planet, 41.
154  See Onori and Visconti, “The GAIA Theory.”
155  In 1973, almost around the same time of the birth of the Gaia theory, the ecologist C. S. 

Holling in his seminal paper “Resilience and Stability of Ecological Systems” (Annual 
Review of Ecology and Systematics 4 [1973]: 1–23) introduced the concept of resilience 
to ecology by using lakes as examples of self-contained systems capable of balancing 
themselves (also in view of random events) through positive and negative feedback (11). 
Holling notes that “[r]esilience determines the persistence of relationships within a system 
and is a measure of the ability of these systems to absorb changes of state variables, driving 
variables, and parameters and still persist” (17).

156  Lovelock, Gaia, 140.
157  Nietzsche, Twilight of the Idols, Or, How to Philosophize with a Hammer (Oxford: Oxford 

University Press, 1998), §11, 15.
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Kant’s “organic turn.” This is also the reason for which we have to 
sketch a new trajectory of thought. However, before one can condemn 
cybernetics as a mechanism of control or governance, we will need 
to develop a new understanding of cybernetics according to recursiv-
ity and contingency, and see what the impasses are that we need to 
confront.
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Gregg Mitman
Vilas Research and William Coleman Professor of 
History, Medical History, and Environmental Studies
Department of Medical History and Bioethics
University of Wisconsin-Madison

Few scholars have been as influential as 
Donna Haraway and Anna Tsing in imagining 
new ways of being in a multispecies world 
at the edge of extinction.  Donna Haraway, 
Distinguished Professor Emerita of the History of Consciousness department 
and the Feminist Studies department at the University of California, Santa 
Cruz, has continually pushed the field of science and technology studies in new 
directions, traversing and weaving together work in feminism, animal studies, 
ecology, science fiction, developmental biology, and the history of science, among 
other fields, into a distinctive voice committed to the flourishing of human and 
nonhuman life and in search of a more equitable and just world. Anna Tsing is 
Professor of Anthropology at the University of California, Santa Cruz. Between 
2013 and 2018, she was a Niels Bohr Professor at Aarhus University where she 
led the Aarhus University Research on the Anthropocene (AURA) group. She 
brings to her work an openness and curiosity to the multifarious entanglements 
of human and nonhuman life and, through her mastery of the arts of noticing 
and her gifts as a storyteller, opens our eyes to the many possibilities of living 
on a damaged planet. 
 
We were delighted to have these two creative and inspiring thinkers join us at 
the University of Wisconsin-Madison, in a wide-ranging conversation on the 
Plantationocene—a proposed alternate name for the epoch often called the 
Anthropocene—on April 18, 2019.  The conversation took place on the University of 
Wisconsin-Madison campus, the ancestral lands of the Peoria, Miami, Meskwaki, 
Sauk and Ho-Chunk peoples, who were forcibly displaced from their home areas 
through acts of violence and dispossession. Over the course of the evening, the 
discussion spanned from the possibilities and limits of the Anthropocene as a 
new geologic epoch, to the enduring legacies of the plantation, to the symbiotic 
and mutualistic associations that constitute all forms of life, to the capacity of 
joy and play in a world facing warming temperatures, rising seas, accelerating 
species extinction, and widespread land dispossession.

Preface

Reflections on the Plantationocene: 
A Conversation with Donna Haraway and Anna Tsing

Gregg Mitman 
Well, welcome. Thank you so much for being here. It’s an honor and delight 
to have you both here together. I want to start with this concept that we’ve 
been hearing a lot about lately, the Anthropocene—this notion of the age of the 
human, that we are now living in a geologic age where humans are a geomorphic 
force on the planet at the planetary scale. I know both of you have somewhat 
different relationships to this concept, and I’m wondering if you could just tell us 
a little bit about what possibilities it offers, what limitations it poses, and why it 
angers you so, Donna? 

Donna Haraway 
Or does it still?

A grove of Hevea brasiliensis in Liberia. Unknown to Africa, the tree, which grew wild in Brazil, was domesticated in the 
Malay Archipelago, and introduced to Liberia as a plantation crop in the early 1900s. Courtesy of Gregg Mitman.
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Mitman
Let’s begin there.

Anna Tsing 
I use the concept of the Anthropocene despite acknowledging the importance 
of many criticisms, including Donna’s, concerning how this word can mislead us. 
There are two reasons that I use the word anyway. Maybe a third reason is my 
general position that it’s better to try to add meanings to words rather than to 
subtract words. But there are two substantive reasons. The first is that it’s the 
term that allows interdisciplinary conversation between natural scientists and 
humanists, and I think that conversation is essential to learning anything about 
what’s going on in our planet these days. 

The second reason has to do with some of the very worst things about the term’s 
Enlightenment legacy. The term appeals to a false universal of homogenous 
“Man,” which was created with a white, Christian, heterosexual male person as 
the basis for the universal. Paying attention to that legacy can help us to figure 
out what’s happening on the planet. It allows us to ask, for example, why so 
many landscape modification projects were made without thinking at all about 
what their effects might be on the people who live around them as well as local 
ecologies. That problematic legacy can help us focus in on the uneven, unequal 
features of planetary environmental issues.

Haraway
It’s not that I disagree with anything that Anna said, and I also tend to want to work 
by addition and not by subtraction, multiplying terms to a point where you can 
foreground them and background them to do different work differently situated.

Also, I think the term Anthropocene has simply been adopted, and that it is no 
longer a question about whether to work within this category in productive ways 
and in the kinds of alliances that it encourages. I share very much with Anna the 
sense that my natural science colleagues understand the Anthropocene and 
can speak to me or to others about it while other terms—like Capitalocene, for 
example—kind of put them off. But this strength is also a problem. My natural 
science colleagues—and for that matter myself and my colleagues in general—
have a tendency to think that apparatuses and terminologies like, for example, 
climate change are going to be translatable somehow to all parts of the world, 
even if the phenomena in question are experienced differently.
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For example, the astute peoples of the circumpolar north have developed 
Indigenous vocabularies and both analytical and experiential ways of talking 
about the changes in the ice, the changes in the waters, the changes in the position 
of stars in the sky because of the way sea ice and fog will refract differently 
and so on. These people who live on the land might react to the notion of 
climate change as another southern 
importation that tends, yet once 
again, to make it almost impossible 
to propose local terms for analytical 
work. I want to nurture—to somehow 
force, if necessary—the attachment 
sites and contact zones so that all of 
the players have to somehow learn 
each other’s idioms in a way that 
changes everybody so that no one 
remains the same as they were at 
the beginning and can perhaps find 
more collaborative, decolonial ways 
to address urgent problems. Often, 
Indigenous people are forced to learn 
southern idioms, but the reverse is 
much less true. That is not tolerable.

The power of a term like Anthropocene, it’s importance, has a very problematic 
quality. Then I’m also less generous than Anna about the potential of 
remembering the Enlightenment dimension of the “Anthropos” and of “Man” 
because I experience, in fact, among my colleagues across activist and scholarly 
worlds, a tendency to think that Anthropocene really does mean a species act. 
That the problem really is humanity, not “Man” in the Enlightenment sense, 
but humanity in its evolutionary social history on this planet—its increase in 
numbers, its increase in demands. This strengthens the illusion that turning all 
that is Earth into resource for humanity is inevitable, if tragic.

There’s a way in which the Anthropocene is considered a species act as opposed 
to an historical, situated set of conjunctures that are absolutely not a species 
act. Most peoples on this planet have precisely not lived and exercised the same 
kinds of processes that break generations, that radically simplify ecologies, that 
drastically force labor in a mass way that creates a kind of global transformation 

The plantation disrupts 
the generation times 
of all the players. It 
radically simplifies the 
number of players and 
sets up situations for 
the vast proliferation 
of some and the 
removal of others.
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and global wealth that is in and of itself genocidal and extinctionist. That is not a 
species act; it’s a situated historical set of conjunctures, and I think to this day the 
term Anthropocene makes it harder, not easier, for people to understand that.

Mitman
You talked about proliferation of terms and the importance of that in terms of 
generative thinking. You yourself have really helped us with that in generating 
some more ‘cenes beyond the Capitalocene. In the midst of a conversation 
around the Anthropocene that you and Anna had at Aarhus a few years ago, 
you said, “Well, what about the Plantationocene?” We’re very grateful to you for 
that, because it’s something we’ve taken up here and are really playing with and 
thinking deeply about. So, what is the Plantationocene? Why did you feel the 
need to introduce that term? Maybe we could just begin with this question: what 
is a plantation? This is actually not so simple. We’ve been wrestling with that 
definition here in the conversations and seminars we’ve been having.

Haraway
We were wrestling with it, too. And I think this goes back to your introduction, 
to the notion of land. In that conversation at Aarhus, we had an anthropologist 
who was studying palm oil plantations and other extractive modes of agriculture 
and elimination of mixed forest along rivers in Malaysia. We had a landscape 
historian who was astutely attuned to the ways multiple enclosures in Britain 
and Europe changed landscape forms and modes of living across species. We 
had Anna with both the work in Southeast Asia with the Meratus Dayak and with 
the transformations in Borneo from the implantation of industrial forest and the 
elimination of various kinds of swidden agricultural and forest living practices as 
serious systems for sustenance as well as market exchanges. We had this range 
of concerns, including a sense of needing to think about the plants, to actually 
care about the plants and their companions, human and not. 

There is a way in which the Plantationocene forces attention to the growing of 
food and the plantation as a system of multispecies forced labor. The plantation 
system speeds up generation time. The plantation disrupts the generation 
times of all the players. It radically simplifies the number of players and sets 
up situations for the vast proliferation of some and the removal of others. It’s 
an epidemic friendly way of rearranging species life in the world. It is a system 
that depends on forced human labor of some kind because if labor can escape, 
it will escape the plantation. The plantation system requires either genocide or 
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removal or some mode of captivity and replacement of a local labor force by 
coerced labor from outside, either through various forms of indenture, unequal 
contract, or out-and-out slavery. The plantation really depends on very intense 
forms of labor slavery, including also machine labor slavery, a building of 
machines for exploitation and extraction of earthlings. I think it is also important 
to include the forced labor of nonhumans—plants, animals, and microbes—in 
our thinking.

So, when I think about the question, what is a plantation, some combination of 
these things seems to me to be pretty much always present across a 500-year 
period: radical simplification; substitution of peoples, crops, microbes, and life 
forms; forced labor; and, crucially, the disordering of times of generation across 
species, including human beings.  I’m avoiding the word reproduction because of 
its productionist aspect, but I want to emphasize the radical interruption of the 
possibility of the care of generations and, as Anna taught me, the breaking of the 
tie to place—that the capacity to love and care for place is radically incompatible 
with the plantation. Thinking from the plantation, all of those things seem to be 
always present in various combinations.

Tsing
I’ll just add briefly that the term plantation for me evokes the heritage of a 
particular set of histories involving what happened after the European invasion 
of the New World, particularly involving the capture of Africans as enslaved 
labor and the simplification of crops so as to allow enslaved laborers to be the 
agricultural workers. In many small, independent farming situations, dozens of 
crops are raised that need to be tended by farmers who are invested in attending 
to each one. In designing systems for coerced labor, ecological simplifications 
entered agriculture. The plantation was precisely the conjuncture between 
ecological simplifications, the discipline of plants in particular, and the discipline 
of humans to work on those. That legacy, which I think is very much with us 
today, is so naturalized that many people believe that that is the meaning of the 
term agriculture; we forget that there are other ways to farm. The plantation 
takes us into that discipline-of-people/discipline-of-plants conjuncture.

Mitman
I’m curious, Donna, you mentioned that you thought forced labor was an integral 
part of the plantation. Yet we see today, for example, particularly on oil palm 
plantations, which is a huge issue right now across many parts of the world, 

58 59



REFLECTIONS ON THE PLANTATIONOCENE 7

edgeeffects.net

work being done through paid 
wage labor. It’s not forced labor, 
and yet there is still this notion 
of ecological simplification, 
which I think is really, really 
critical and which both of your 
work has really brought to us. 
In the context, say, of rubber 
plantations in Liberia, you 
had more than 15,000 people 
working a modern, industrial 
plantation by hand, not by 
machines. Do we need to think 
about the plantation in the 
context of forced labor? Or do 
we need to think about it in 
the context of just large-scale 
manual labor?

Haraway
I would not for a minute equate 
hereditary human slavery and 
wage labor. I think there is a 
tremendous, obvious violence in 
any such equation. On the other 
hand, the disciplining of human 
labor in such a way that reduce 
the degrees of freedom of the 
laborer to do anything other 
than that demanded labor is 
part of what I mean by the term 
force. And maybe a radical reduction of degrees of freedom for determining 
lifeways, food-getting practices, where your children are going to work, at what 
age your children are going to work, and where you’re going to live. This existed 
in the older systems of plantations that didn’t rely directly on hereditary slavery 
but other modes—for example, various kinds of tax systems and constricted 
wage labor systems. Plantation agriculture in Hawai‘i, for example, was never 
directly slave labor, but it was differentiated by racial group. It depended on 

A Firestone worker skillfully cuts a “V” into the bark of the rubber 
tree, Hevea brasiliensis, out of which the milky-white sap, latex, 
will flow. In the 1920s, natural rubber was the fourth largest import 
into the United States and drove the development of plantations 
around the world, including this one in Liberia by the Firestone Tire 
and Rubber Company.  Courtesy of Gregg Mitman.
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long-term contracts with spatially displaced people, which amounted to forced 
labor, and it produced and reproduced very distinct racial categories that trouble 
the Hawaiian Islands to this day. This was not free labor.

I would also argue in relation to, say, modern chicken farming, which I regard 
as a plantation system. The contractors in modern chicken farming might be 
“independent contractors,” but the nature of their contracts is such that they 
really have almost no degrees of freedom. They have to buy chicks of a certain 
genetic composition at a certain age and feed them a certain feed formulation. 
There is a certain kind of chicken housing situation that requires certain kinds of 
technological upgrading for the management of air circulation, waste disposal, 
etc., in a highly regulatory apparatus that requires massive investment that 
produces a form of debt farming. It produces a kind of mortgage captivity. This 
is also true in Midwestern monocrop grain farming; the mortgage captivity of 
even supposedly wealthy farmers is legendary. Then chicken farmers have to 
sell the chicks; they must gain weight at such and such a rate, they have to 
be sold at such and such an age, and so on and so on. This is not hereditary 
slavery nor is it wage labor. It’s independent contract labor. But I think it is a 
system of radical reduction of the possibility of what Marx might call vital labor. 
It’s the elimination of vital labor or the radical reduction of vital labor. And this 
disordering and blasting of vital labor is a multispecies affair.

Tsing
I’ll just add two small points. One is to recall into the conversation anthropologist 
Sidney Mintz’s argument that plantation enslaved labor inspired factory wage 
labor through its model of discipline and alienation. Wage labor, which of course 
followed plantation labor, was modeled on two aspects of it, discipline and 
alienation, so that even with wage labor we live in that legacy of the plantation. 
The second point is the importance, which I think Donna already mentioned, 
of displacement and dispossession. In every case I can think of, plantations 
dispossess both Indigenous people and indigenous ecologies and bring in not 
only exotic plants but people from other places. The oil palm plantations that I’m 
familiar with in Indonesia, for example, have brought in Javanese transmigrant 
laborers just as they displace the local people who lived there before. While the 
people are not a part of a system of indenture, they are there in part because 
they’ve been removed from their home places and sent to this other place to 
work on these plantations. At the same time, local people are being asked to 
give up the places that they have lived for millenia.
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Mitman
It seems to me—and maybe this is what you were thinking about as you 
introduced the term—that the act of dispossession that happens in any 
plantation, anywhere on the planet, really points to the deep environmental 
and social inequalities that emerge and allow certain human beings to flourish, 
like many of us in this room, and others to suffer in that process in a way that 
the Anthropocene doesn’t capture because there is, as you said to begin with, 
this universal “we.”

Haraway
Or, I think working from the plantation as a starting point—or the Plantationocene 
as one of the categories within which to think, not to the exclusion of others— 
really does encourage remembering that point with force. I’m thinking of the 

Pickers harvest strawberries from a field in California. The majority of farmworkers do not have the security of year-round, full-
time employment. The Economic Policy Institute estimates that California farmworkers earn an average $17,500 a year, which 
is little more than half the annual earnings of a full-time equivalent worker in California. Photo by Glenn Nelson, 2009.
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Central Valley of California or the strawberry land around the Monterey Bay and 
the radical importance of immigrant labor that is displaced from home places. 
There’s a serious climate migration right now across the southern U.S. border 
into Texas and California. People from Guatemala, El Salvador, and Honduras—
still losing land for the reasons for which they’ve always been dispossessed 
in the inequalities of Central American society—are also abandoning farms 
as it becomes impossible to get a reliable harvest because of climate change. 
There is this radical loss of home. Yet the required labor force for the crops 
of the Central Valley, which in turn depend on a water engineering system 
that turns water into a mined resource so that 
you have depletion of the aquifer and subsidence 
of the soils and desertification across this area, is 
composed of an essentially coerced labor force 
that’s highly vulnerable and kept vulnerable by law 
and by practice—kept illegal and deportable, for one 
thing. This kind of vulnerability goes with that type 
of farming; it’s not slavery, but it is the kind of labor 
force that I associate with plantation conditions.

I think another aspect of plantation transformations 
of place is not just unsustainability but out-and-
out exterminism. I think of the desertification of 
the Central Valley. I think of the degree to which 
plantations destroy their own base, exhaust soils, 
exhaust peoples, exhaust plants and animals, and 
proliferate pathologic pathogens. There are many 
kinds of farming that are destructive, but I think 
it is diagnostic of plantations that they have a 
relationship to exterminism that is more intense.

Tsing
On the topic of dispossession, I just wanted to add a 
vivid image from the period when they were making 
the oil palm plantations in the place that I did my 
research in Kalimantan, Indonesia. At that time, they 
were not only getting rid of local villagers, but also 
of the rain forest with which those people lived, and 
animals were running out every day from that now 

Pathogens and pests of the plantation. 
Top: coffee berries show signs of infection 
by the fungus Cercospora coffeicola 
(photo by Scot Nelson, 2016). Bottom: 
a coconut rhinoceros beetle, oryctes 
rhinoceros, common pest of palm plants 
(photo by Arian Suresh, 2015).
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dwindling forest. I had never seen so many animals in my entire life. Animals can 
hide very well in the rain forest, so when you walk around in the rain forest, you 
don’t see animals. I saw all of the exotic animals because they had no place to go, 
and they were running out, displaced from the forest. It’s a vivid image to me of 
nonhuman displacement. 

And because Donna already brought it up, I’ll say a word about the pathogens, 
which I think are incredibly important. Plantations cultivate, if you would, pests 
and pathogens, and in several different ways.

One is that plantations gather pathogens and 
change their reproductive strategies because of 
the monocrop availability of huge amounts of food 
resources for the pathogens.  This swamps an area 
with pests and pathogens. Second, plantations allow 
sometimes quite rapid transformations of pests and 
pathogens that create forms of virulence that didn’t 
exist before. The pathogens are experimenting 
with ways to make use of the bounty of food in 
the plantation.  At the same time, plantations are 
linked in global commerce. They are often sending 
the same materials back and forth across the globe, 
allowing hybridization across closely related but 
geographically separated pathogen species. These 
hybridizations produce pathogens that can attack 
new hosts and in innovative ways.  So we see a 
proliferation of newly virulent pathogens that is really 
unheard of in the world as far as I can see. They do 
not stay on the plantation. They make other kinds of 
agriculture, such as small-holder peasant cultivation, 
much more difficult than they were before.

Mitman
We could talk about the industrial ecologies of the 
plantation and the way in which technoscience is 
mobilized to sustain that and to reproduce it. So 
much of your work—both of your work—is really 
not about ecological simplification, but is instead 

Top: fungal disease Fusarium wilt, also 
known as Panama disease, has severely 
impacted banana cultivation (photo by 
Scot Nelson, 2017). Bottom: the infamous 
boll weevil, Anthonomus grandis, feeds 
on the bud of a cotton plant (photo by the 
U.S. Department of Agriculture, 2007).
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thinking about multispecies flourishing, even in plantations and highly disturbed 
landscapes. Donna, you originally were trained in biology and worked with one 
of the foremost ecologists of the 20th century, George Evelyn Hutchinson, if 
I’m not mistaken. And Anna, you hang out with mycologists and ecologists and 
foresters all the time. I am wondering why you think it’s important to ponder 
and think with other lifeforms that we human beings are in relationship with? 
What possibilities does that create for thinking about alternative futures? What 
is the humanities when we start thinking about other forms of life that live in 
very, very different ways than humans do?

Haraway
I’m astonished that this isn’t simply the default position of everybody’s thinking. 
Gregg, this is a question from you that’s particularly rich. I’m thinking of your first 
book, which was a marvelous treatment of community ecology in the Chicago 
School and the work of W.C. Allee. This was an ecology that emphasizes mutualist 
interactions and cooperative biological metabolisms. I think we both have shared 
throughout our entire thinking lives tremendous loyalty to the biologists and 
the sociologists and the activists and the farmers and the rest who understand 
the connectedness, the relationality of everything that is. Now also, even settler 
scholars—we—have no excuse for not knowing the extraordinary contemporary 
writing and scholarship from Indigenous authors on constitutive relatedness of 
many kinds. For example, I’m thinking of Zoe Todd’s work on kin-making and 
fish pluralities. As Scott Gilbert put it, we are all lichens. Anne Pringle may be in 
the audience and especially appreciate this very important truth of the world: 
the understanding that critters in the world are compositions that hold together 
well enough to get through the day, and that in living and dying in concert with 
each other, in building and decay and catabolism and anomalism or whatever 
the 19th century physiologists wanted to call it, we are earthlings, living and 
dying with each other. And this way of affirming being an earthling is one kind of 
counter to the transcendentalism of philosophy and science and politics and the 
various trajectories of, essentially, commitments to deathlessness. I think one 
of the aspects of being committed to biology is being committed to mortality, 
that we live within the time-space domains of the living and dying. I am not and 
never have been a pro-life activist, including in my biology.

I want to say a word about G. Evelyn Hutchinson, who was indeed my dissertation 
adviser, thank the powers of the Earth. It was an extraordinary privilege, in no 
small part because this was a man who was committed to biogeochemistry, 
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had read the Russians, who was alert to 
the metabolisms of the planet before 
Lovelock and Margulis invented the term 
Gaia, and who was deeply interested 
in questioning the systematicity of the 
exchange and metabolisms of the planet. 
He was a mathematically astute materialist 
systems thinker. He’s the one who first 
brought up global warming to me when I 
was a graduate student in the late 1960s 
because he was aware that the data were 
already coming. The word Anthropocene, 

of course, did not exist, but he was already worried about what was going to 
happen as the reproductive linkage of pollinators and flowers would get out of 
sync because of the different hatching times of insects compared to flowering 
times. He was already deeply worried about the disruption of generational 
synchronicity in organisms that needed each other, and he was always thinking 
in terms of the rocks as well as the critters, the waters, and the great metabolic 
cycles that make the earth what it is in the zones where life can possibly exist. 
Then, he was spending his summers looking at Italian illuminated manuscripts 
because he was really interested in the birds in the marginalia of 13th-century 
Italian prayer books and so on. It was a kind of curiosity about the metabolisms 
of the world that I feel like I inherited. This was generational kin making.

Tsing
Let’s bring the conversation back to the question, why work with biologists? 
A colleague of mine, Shiho Satsuka, is writing a book called Undoing the 20th 
Century, and even the title alone suggests that part of the problem is a rather 
strange state of affairs where we didn’t work with biologists. I don’t know how 
many of you out there are social scientists as I am, but what gave us the crazy 
idea that sociality was limited to humans? It’s such an extraordinary thing when 
you look back on it now, that we could come up with a whole set of disciplines 
in which only humans were important. That was a big part of this 20th-century 
program for human advancement, which didn’t involve anybody else except us.

You still see it very much today in all these programs who want to send people off 
to Mars and other places to establish a new planet. It turns out that we can’t live 
by ourselves. All of the kinds of interdependencies across species, across many 

What gave us 
the crazy idea 

that sociality 
was limited to 

humans?
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kinds of organisms, are absolutely essential to life, and we can’t do it alone. In 
that sense, just to describe the world the way it is now, it seems to me we really 
need to know both human and the nonhuman dynamics, revising our ideas 
about social relations into a much broader sense of the term. It’s about time, 
I guess, that we all started thinking about our situation in a way that includes 
plants, animals, microbes, and more, before we destroy them all.

Mitman
Yeah, I agree. It is about time. It’s 
striking how much even within just 
the discipline of biology, Darwinian 
evolution so reigned and so pushed 
out symbiotic thinking and symbiosis 
and mutualism, as if these were 
somehow aberrant categories to think 
with. That really reinforced this notion 
of the autonomous individual self, 
whether it’s in biology or whether it’s 
in the humanities. 

Why now? Why do you think there is 
suddenly this recognition? We can go 
back to people like Allee, Proudhon, 
and generations of past biologists 
that were really thinking about 
mutualism all along and yet were 
really marginalized. Now we see this 
moment when we recognize this is 
really important work to be thinking 
with. It’s curious. Why now?

Haraway
I think there are many ways to consider that question, and I think some of it 
has to do with the technological capability within the biologies to actually show 
phenomena that were thought possibly to exist but truly could not be shown. 
There’s an irony in the way in which the apparatuses of molecular biology, 
accused of so much reductionism, allow the demonstration of mutualisms at 
every level of being.

A crab spider rests on the non-photosynthetic plant, 
Monotropastrum humile. Because the plant cannot 
perform photosynthesis, it relies on a mycorrhizal fungal 
network to provide it with the sugars and nutrients 
necessary for its survival. Photo by Daiju Azuma, 2006.
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For example, today it is possible to study in chemical and ultrastructural detail 
the cues for larval settlement from a bacterium releasing a molecule that can be 
discriminated in the water column at such and such a dilution that can interact 
at such and such a time in developmental history and result in settlement and 
metamorphosis of a particular invertebrate, and so forth. These things were 
simply not technically possible to show and confirm, and knowing them matters.

But I also think there are probably more profound explanations. I think that 
systems theories deserve a lot of credit and blame. Systems thinking challenges 
the categories of preformed units and relations in organizational arrangements. 
Relating, active like a gerund, not units plus relations, is at the root of much 
systems thinking. I think that the rearrangements of capital, the rearrangements 
of finance, are every bit as much tuned to these kinds of elaborate mutualisms 
as the biologies are. That reminds me as an historian of biology that biology is 
responsible for producing the organism as an entity in the world, which is to 
say a system of production, reproduction, and command control. This includes 
the apparatuses of the division of labor, of executive function, and things 
like feed conversion ratios that are critical to the animal industrial complex. I 
remember the degree to which the calorimeter was part of the labor discipline 
of the plantation and its offspring, the factory. Biology has been part of the 
worlding of the Capitalocene at every step of the way, and biology is also crucial 
to resistance and regeneration. My point is that worlding—making worlds—is in 
play and at stake in doing biology.

Political economy and natural economy have been twins, and it’s still true. I don’t 
think of the biologies of mutualism and so forth as in any sense innocent. I think 
it’s an historical conjuncture, and I’m interested very much in allying myself with 
the forces within this that I think are conducive to worlds that I, we, want to live 
in—can live in. The enemy is not the mis-named reductionist; the enemy is the 
extractor and the exploiter.

Tsing
The only way I know how to answer a why now question is through historical 
conjunctures. But before I get to an example, I want to add to Donna’s point 
about technological capacity with another piece of that story, which is that the 
ease of getting DNA sequenced today has created histories of other organisms 
that we couldn’t have before. Phylogeographies now are so much easier and 
more developed. I learned from my colleague Paulla Ebron, for example, that 
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the Aedes aegypti mosquito that carries yellow fever and now Zika and lots of 
other diseases is a particular species developed on slave ships coming to the 
New World. It combined features that before were only known separately, from 
the Mediterranean, on the one hand, and from West Africa, on the other. The 
Mediterranean feature of living only around human water sources and the West 
African feature of carrying yellow fever came together in a new variant of Aedes 
aegypti that didn’t exist before. This is the kind of history of nonhuman organisms 
that we couldn’t have done a few years ago, so it’s really extraordinary to me that 
that kind of work can be done. It changes our understanding of the experience 
of slavery to understand the burden of diseases of enslaved people.

Before we get off the why now, I wanted to point to one tiny conjuncture, 
which has to do with Donna’s own work. I’m just amazed at the wonderful 
communication between a developmental biologist Scott Gilbert who is a 
friend of Donna’s and Donna in pushing forward a field. Scott Gilbert himself 
has been responsible for a lot of the theoretical thinking about how organisms 
develop together across species rather than autonomously. He is also reading 
Donna’s work, so that in the most recent edition of his textbook on ecological 
evolutionary developmental biology, there’s a mention of the Plantationocene 
in the theoretical section at the end.

These threads came together at the time Donna came to Aarhus; Scott Gilbert 
was there also. We had another developmental biologist giving a talk and he 
said, “During my training, I read Scott Gilbert during the day and Donna Haraway 
at night.” Hopefully we’re producing a new set of young people who know how 
to read across some of these boundaries.

Haraway
Little did he know that Scott Gilbert did a master’s degree in history of biology 
with me at Johns Hopkins, while I brought my graduate students in history of 
science into Scott’s lab for various kinds of lab work that he set up for them. 
This is an old symbiosis that works through generous institutions and personal 
friendships and lateral mentoring.

Mitman
It’s about time for us to open up the discussion to the collectivity, but I do want to 
ask you one last question. Inevitably, in these seminars that we’ve been running, 
in these round tables, the question of hope comes up—and heart. Anna, you’ve 
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talked about the hope of thinking of life in the ruins. And Donna, you’ve spoken 
about hope and staying with the trouble. I’m wondering if you can say more 
about that. What does it mean to hope in living in a damaged planet?

Tsing
I think we don’t have any choices 
except to try to do our best to live 
with others and go forward. I think 
we need all kinds of storytelling and 
appreciation, from science through 
every other genre we can think of, 
in order to do that. I will also say 
that because one of the responses 
to my book on mushrooms was, oh, 
everything’s going to work out just fine 
because you’re so optimistic, that really 
turned me towards the Plantationocene to say, I don’t think that’s true. We can’t 
just sit back and think everything’s going to work out. Part of what going forward 
means to me is telling some really terrible stories about what’s going on in the 
world. I feel that humanists and social scientists have lost track of how to do 
that. We’re so busy generating stories of hope sometimes, and I’m implicating 
myself too, that we have to relearn some of the arts of storytelling for telling 
terrible things that we need to know about. These are necessary for our ability 
to work well with others.

Haraway
I think that we need to cultivate the practices of keeping heart, of giving each 
other the capacity to get up in the morning with a certain capacity for play and 
joy. This is not simple, and it takes many kinds of sensibilities, particularly in 
times of accelerating crisis and mass extinction and many other things. For 
me, part of what helps is a firm conviction that we really do need one another’s 
sensibilities here, including ones which insist, not so fast with your happy story, 
lady. We really need each other’s sensibilities to collect up the range of skill 
and affect and commitment that will enable us to live in a thick present. I don’t 
so much have hope as what I call heart, because I try to cultivate a way of 
thinking that is not futurist but rather thinks of the present as a thick, complex 
tangle of times and places in which cultivating response-abilities, capacities to 
respond, matters.

Part of what going 
forward means ... is 
telling some really 
terrible stories 
about what’s going 
on in the world.
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I was instructed in this by Deborah Bird Rose and her work with Australian 
Aboriginal teachers from the Yarralin community in the Northern Territory of 
Australia. Her teachers talked to her about how a serious adult person takes care 
of country—the Anglo translation of that extraordinary complex of ancestors, 
living beings both human and more than human, landscapes, and more that 
constitute country. Contemporary living people are responsible for taking care 
of country, which means facing those who came before so as to leave to those 
who come after less wild, less blasted country. You don’t look forward toward 
those who come next. Mind you, the people who are telling Deborah Bird Rose 
this have experienced the elimination of approximately 80 to 90% of their own 
genealogical lines and dream lines and tracks. These are people who have been 
subjected to the end of the world in an extremely radical way, who are talking to 
her about continuing to take care of country and to continue to care for the lines 
that still exist as well as being somewhat open to building in new dream tracks 
and new lines in country, to make kin in new and old ways. There’s a complex 
set of relationships here.

But this kind of present—the Anglophone word for the time of being serious 
about taking care of country—is about a hundred years in duration. It’s the time 
of the possibility of telling stories about named beings, people whose names 
you remember or somebody remembers, or an animal you encountered. The 
storytelling has the quality of a life story, that’s the present. The present is about 
a hundred years, not instantaneous but thick.

I like that way of thinking about how we somehow cobble together the capacity 
to do the kind of repairing that can be done, to block that kind of onrushing 
damage that can be blocked, to affirm mortality and to refuse various kinds of 
techno-optimism or techno-pessimism and to truly refuse transcendence in all 
its forms, which involves a kind of understanding that there will be no status quo 
ante. There will be no going back to some fully repaired place. That is not the 
same thing as saying there can be no repair, restoration, restitution, cobbling 
together again, and including new stuff, beings who are coming into the world, 
ways of living in the world that haven’t been on this planet before.

I think every single time critters play with each other, a couple of dogs, for 
example, they’re using their inherited repertoire. They’re choreographing in a 
biologically pre-saturated way, and in any play bout worth the name of play, 
they take that inherited set of capacities and they do something with it that has 
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quite literally never happened on this planet before. Play is exactly that. It is that 
taking up of inheritance in choreographies and interactions that produce what 
has truly never been on this planet before. Play is sustained by joy. Nobody is 
going to stay in a play bout unless it’s sustained by joy. For one thing, it’s too 
dangerous. Play is never safe. There’s something about that that feels to me 
really fundamental to being an organism.

Audience Question
A number of livestream viewers are very interested in the idea of joy. They’re 
wondering if you could speak a little bit more about joy that sustains within the 
work you do and the work that those interested in speaking in a dying world will 
do to sustain us.

Haraway
I want to appeal to Deborah Bird Rose again to do this. She died a few months 
ago, and she’s been much on my mind because she gave me, us, so much. She 
wrote in recent years about shimmer, the shimmer of the living world and the 
bling, the bling of the living world. She did some very interesting studies of the 
flying foxes—the bats, the big bats—and the flowers that they pollinate. They 
are highly endangered, they’re highly vulnerable, these bat-flower associations, 
and Deborah was really tuned to the Aboriginal peoples who most care about 
and knew about the particular pollination relationships of these beings. She 
was deeply committed to the wellbeing of the flowers and the flying foxes and 
their worlds. She talked about how, when she engaged in working on these very 
troubling but important matters, she experienced the shimmer, the sheer bling 
of life, when she watched one of those flying foxes. The things that we care 
about sustain us because of their bling.

It’s not all that hard to play. It’s actually not all that hard to sustain joy if we let 
ourselves. Joy is not innocence; it is openness to caring. If we let pleasure in, if 
we let the light in, if we let it seep in, there’s a kind of leaking of the bling of the 
world. Really we live on an astonishing planet, and we may as well just let the 
astonishment in.

The event was part of a John E. Sawyer 
Seminar, funded by the Andrew W. 
Mellon Foundation, which includes  a 
series of public talks, roundtables, 

workshops, film screenings, and library and museum exhibitions running from 
February of 2019 to May of 2020, to explore and deepen the concept of the 
Plantationocene. The seminar interrogates the past and present of plantations, 
their materialities, the economic, ecological, and political transformations they 
wrought, and their significance to the making of human bodies, capitalism, and 
land over the course of four centuries.  Additional support for the event came 
from the Center for the Humanities, the Holtz Center for Science and Technology 
Studies and the Nelson Institute’s Center for Culture, History, and Environment 
at the University of Wisconsin–Madison, along with grants from The Anonymous 
Fund, and the Brittingham Funds, for which we are grateful.
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