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ABSTRACT

A FORMULATION OF JONASIAN METABOLIC ONTOLOGY
AND AN ARGUMENT FOR TECHNOLOGY AS AN EXTRASOMATIC
METABOLITE

Adam Theodore Schneider
University of Guelph, 2008

Advisor:
Professor John Russon

This thesis investigates Hans Jonas's philosophical biology. Jonas's project is to
overcome mind/nature dualism that he argues is responsible for an impoverished
understanding of organic existence and our despoliation of the environment. His solution
is a rich, existential interpretation of the biological facts, and he shows that mind and
freedom are continuous with life. I derive a more precise formulation of Jonas's
metabolic ontology and show that upon closing the dualism between mind and nature,
Jonas opens up another between humanity and technology. After deriving a new
formulation of his ontology, I argue that technological activity is an ectosomatic form of
metabolism. I conclude by suggesting that this view has strong implications for Jonas's
conceptions of technology and environmental ethics.

To Chase and his tribe
for showing me what lies beneath.

ii

Acknowledgements
This work originated out of my early experiences as a back-woods farm boy learning to
understand more civilized settings. For me, the central theme in this work of dualism between
mind/nature resonates with the dualism between the civil wisdom of city dwellers and the
hearth wisdom of farm people. Accordingly, I would like to thank my parents, Randy and
Betty for giving me a pastoral childhood that taught me to live with the land and forests, and
my mentor, Dr. Steve Robinson, for helping an agrarian youth engage in academic discourse.
I would like to thank Miles Crossman, Chris Fisher, Jeff Sykes for their helpful discussions
and insights into the topic of minded nature.
I would also like to thank my advisor, Dr. John Russon, for his patience, diligence, support
and assistance over the course of this project. His guidance was invaluable in shaping the way
I approach thought and argumentation. Dr. Jeff Mitscherling has also been instrumental in
introducing me to arenas of thought kindred to my own. If it was not for a late discussion on
the nature of plant life, I may not have entered graduate studies at all. I would like to thank
my MA seminar instructor, Dr. Omid Payrow Shabani, for his strong teaching style and open
door. Also, I would like to offer thanks to Dr. Kenneth Dorter for his sympathetic ear, wise
words and most excellent stories.
Finally I am indebted the peers and colleges I have met in Guelph, who have helped me to
better understand the ways of civil society. Specifically, Mr. Chris Parsons, Mr. Pablo
Escobar and Mr. Aaron Massecar have been very helpful during the editing and revision
process. In general, discussions with these and other sundry individuals gave me insight into
Jonas's criticisms of modern life.

iii

Contents
Acknowledgements

ii

Introduction

1

Chapter 1

..4

An Overview of Jonas's Philosophical Project

4

1.1 Existentialism and Biology

6

1.2 Metaphysics and Biology

14

Chapter 2

21

A Formulation of Metabolic Ontology

21

2.1 Needful Freedom and Metabolic Identity

21

2.2 The Triaxial-Dipolar Formulation of Metabolic Ontology

31

2.2.1 The Physical Axis and the Metabolic Field
2.2.2 The Spatial Axis and the Outward Field
2.2.3 The Temporal Axis and the Inward Field

:
:

33
34
38

2.3 On the Animal Body

44

2.4 The Evolutionary Trajectory of Animals

54

2.4.1 Problems in Evolutionary Theory

55

2.4.2 Evolutionary Ascent in Three Animal Classes

59

Chapter 3

70

Technology as an Ectometabolite

70

3.1 Jonas and Technology

70

3.2 The Metabolic World

76

iv

3.3 Technology as an Ectosomatic Metabolite

81

3.4 The Implications for Jonas's View of Technology

93

Conclusion

97

Figure 3- Human Beings (fields = circles: technological, purposive & imaginative)

101

Bibliography..

102

1

Introduction

Life is diverse and at first glance does not seem to follow a general rule or law in its
being. Some creatures breathe gasses that are toxic to others. Insects and mushrooms are
made of the same material as human hair and fingernails. Many life forms appear
completely alien when compared to others. Making sense of life's diversity is difficult,
especially when turning our eyes to humanity. In particular, humans are different from
animals, plants and fungi, as humans produce technological artifacts. However, an artifact,
such as a car, is no less a product of life than a sea shell or a fingernail, inasmuch as they
are all the result of organic activities. Thus, we must in this sense be able to account for
technology under a general understanding of organic being, which can more fully
comprehend life's diverse and active manifestations.
Hans Jonas, a philosopher theologian, attempts to create an existential or philosophical
biology that might provide such a general understanding of organic being. He argues that
reductive, mechanistic biology misses the point of organic existence—something crucial to
an account of life is lost when we reduce organisms to material atoms and their motions.1
Contra a reductive mechanistic account, where the organism would be explained by
reference to atoms and their motions under mechanical laws, Jonas argues that the organism
is always free to act (in a certain sense.) Though strongly arguing that modern science errs

in its understanding of the organism, he does not entirely turn away from science—Jonas

1

Jonas's concerns here are echoed by Varela (1979) and Sheldrake (1981).

2

recognizes the scientific concept of metabolism as the essential feature of life. This basic
life process is responsible for the growth of organic bodies, as well as the digestion of the
matter from which those bodies are energized and made. The organism is essentially this
self-creative activity for Jonas because of its relationship to freedom. Metabolism reveals
life as being actively constituted by what he calls organic freedom or "needful freedom."2
The idea is that an organism is free to act, even though the organism's metabolic actions are
always in reference to an organism's needs. This perspective of the organism tries to
understand all life within the framework of what I call a metabolic ontology.
However, Jonas's work falls short on a few points that I will attempt to mitigate by
introducing metabolic ontology. One of his primary philosophical aims is to put forward a
system that recognizes all nature, including human nature, from within the same ontological
framework.4 However, Jonas does not provide a clear and systemic formulation of
metabolic ontology. One reason for this shortcoming is that Jonas's book The Phenomenon
of Life is a collection of essays and its "systematic statement... has yet to reach its final
shape."5 Without a finalized systemic statement, Jonas' works lack a clear formulation of
his ontological model. In light of this challenge, I attempt to establish a clear model
consistent with Jonas's insights into the nature of the organism. The consequence of Jonas
having no complete formulation is that he holds a problematic view of human technology
problematic—as technology is an organic activity, his attitude of hesitancy and fear of

2

Jonas 2001 p.84. and Nichols 2007. Jonasian metabolism and autopoiesis are similar, and it has been
suggested that they represent possible solutions to the Kantian division between natural teleology and human
freedom. Whether they are successful is a matter for further study. Neither issue will be dealt with here.
3
Jonas calls his entire biological project a "philosophical biology." My term, "metabolic ontology," can be
considered an area of research in Jonas's philosophical biology.
4
Vogel, 1996, p. 172.
5
Jonas, 2001, p. 6.
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technology are at odds with his divergent attitudes toward other fields of organic activity.
For his ontology to systemically account for the entirety organism, it must account for all of
the organism's activities, including human technological activity. Jonas fails to provide a
consistent view of all organisms, because of his view of technology as an unnatural and
ultimately dangerous phenomenon which does not "arise from any organic function."6
Thus, though Jonas provides the groundwork to comprehensively understand all life, his
attitudes towards technology recreates another divide between humans and their inventions.
My work here derives a systematic ontological formulation consistent with Jonas's
philosophical biology, and then uses that formulation to show the shortcoming of his views
concerning technological activity. My first task is to give an overview of Jonas's
philosophical project (Chapter 1). Then I derive a systematic formulation of metabolic
ontology from Jonas's works on the organism (Chapter 2). When applied to humanity, this
model has implications for Jonas's thoughts about technology. I argue that technology in
all its forms is essentially an organic activity that is continuous with evolving life, and when
viewed under a metabolic ontology it appears as an ectosomatic form of metabolism
(Chapter 3). In conclusion this depiction of technological activity will have interesting
consequences for Jonas's related work in ethics, which I briefly discuss.

6

Jonas, 1996, p. 78.
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Chapter 1
An Overview of Jonas's Philosophical Project

Jonas's philosophical project can be described as an argument designed to 'heal'
modern nihilism. He claims that the dualism of humans/nature or mind/body is responsible
for the nihilistic view that nature is no more than an object for human purposes. Here,
nature has no value in itself and is merely a resource that serves our interests. In a sense
"nature" does not exist in this view beyond the instrumental value we ascribe to it. On
Jonas's account, the "objective" view of materialist science examines a nature that is
presumed devoid of mind and purpose (besides individual human purposes), which allows
science to systematically order nature in terms of atomic matter and its mechanical motion
under the laws of science. Jonas recognizes that this presumption as a problem because our
current long-range technological powers, cumulative, irreversible and have deleterious
Q

effects to life on a planetary scale. Jonas's opinion about modern nihilism is then two-fold.
On one hand it grounds a science that sees nature as nothing but an object for human ends,
and on the other the technological powers given by science endanger humanity and many
other life forms. His criticism of nihilism addresses both issues. First he lays the
groundwork for a "metabolic" ontology in which all life is immanently purposeful. Second,
out of that ontology, he derives an "imperative of responsibility" that aims to mitigate the

7
8

Vogel, 1996, p. 171.
Jonas, 1984, p. 23.

5

dangers of technologically augmented human action from within the "ethical vacuum" of
modern nihilism.9
Jonas's concern is that we have no ethic that can deal with the ecological effects of
modern human activity.10 Traditional ethics, he argues, makes judgments that only take
humans into account, and in regard to our technological effects on nature we are left in an
"ethical vacuum." For example, as humanity turns to improve its own organic nature with
biotechnology, it finds itself unable to realize any such "improvements" because there is no
standard that can adequately identify what an "improvement" is.'' Without ends in nature,
Jonas argues, perfection is meaningless because there is no essential good which can serve
as a defining metric. Nihilism today is a result of our having no objective standard of
judgment for scientific activity that is concerned with economically defined "externalities"
in humanity or nature. Accordingly, the first step to solving this problem for Jonas is a
philosophical critique of the nihilism of the existentialist.12
Existentialism presupposes the same modern nihilism as scientific materialism. Vogel,
one of Jonas's commentators, tells us that the "idea that nature has no ends and is
indifferent to human purposes throws us back on ourselves in our quest for meaning."
Existentialism fails, for Jonas, by providing a historically fated ontology that is dependent
on the metaphysical situation of the modern age.14 He contends that the metaphysical
implications of the scientific revolution have left us with a view of nature that is devoid of

9

Jonas, 1984, pp. 22-24.
Jonas, 1984, p. X.
"Jonas, 1984, p. 18-21.
12
Vogel, 1996, p. 169.
13
Vogel, 1996, p. 170.
14
For a full discussion of Jonas's criticism of existentialism see his essay "Gnosticism, Existentialism and
Nihilism." Jonas, 2001, pp. 211-234.
10
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purpose and value. In the infinity of the materialists' universe, Jonas writes, as "a part of
this sum, as an instance of nature man is only a reed, liable to be crushed at any moment by
the forces of an immense and blind universe."15 Jonas accuses existentialism of
presupposing the modern, dualistic view of nature—for the existentialist only humans have
values and projects; nature does not.16 "If nature crushes the reed, it does so unthinkingly,
17

whereas the reed—man—even while crushed, is aware of being crushed."

We have no

place in the natural order, because there is no natural order. Order is a characteristic of the
thinking reed. Vogel points out that for Jonas, existentialism is based on two key
assumptions: first that there is no objective good in nature to be discovered, which means
that anything we can call an obligation is really just a human invention, and second that
Being is indifferent to our experience of obligation.

Jonas's project is an attempt to

provide an account, consistent with the biological facts, that shows that nature has its own
purposes and values, that it is not indifferent to human life, and that our obligations to
nature and to each other objective demands rather than mere inventions.19

1.1 Existentialism and Biology

Jonas attempts to subvert what he understands as the existentialist's project and the
modern metaphysical situation by ascribing the properties of "existence," "mind" and

Jonas, 2001, p. 213.
Vogel, 1996, p. 170.
Jonas, 2001, p. 214.
Vogel, 1996, p. 171.
Vogel, 1996, p. 171.
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ultimately "purpose" to all organisms under the concept of metabolism.

He argues that we

cannot give an account of an organism's behavior without recognizing that it is a purposeful
being. That a dog's ears perk up, its head turns and it shoots off to chase a squirrel makes
little sense if we do not recognize that its movements are purposive inasmuch as the dog
values the squirrel. In this sense life is ontologically distinct from non-life in that every
organism cares for its own existence while mere matter does not. This means, for Jonas,
that the existence or Being of any organism is coextensive with its own self-concerned
activity.

The fundamental characteristic of all life forms that expresses this self-concerned

relationship is metabolism: it is the process by which the organic body maintains its own
natural growth, reproduction and nutrition. Jonas points out that unlike mere matter,
organic activities on the metabolic level are explicitly purposeful in their directedness
toward the organism's existence.22
The self-concerned organism expresses in metabolism what Jonas calls "needful
freedom."

He explains that life forms choose "to be" in the face of not-being (i.e. the

possibility of death), which means that in the process of metabolism itself, that existence
remains a persistent choice. Life can die, and this ever-present possibility of not-being for
life indicates that organic activity in general is an emphatic "yes" to continued existence.
In other words organisms intrinsically care for themselves, and the process of self-concern
is metabolism. In this process life must transcend its own body and obtain its needs.25

2U

Vogel, 1996, p. 171.
Donnelley, 1978, p. 156.
22
Jonas, 2001, p. 80.
23
Jonas, 2001, p. 80.
24
Jonas, 1984, pp. 81-82. See 4. "The 'Yes' of Life: Emphatic as the 'No' to Nonbeing."
25
Jonas, 2001,pp. 85-85.

21
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Jonas's point here is that all living things must seek out nourishment in their world beyond
the limits of their body. Even plants grow toward what is not themselves: their leaves to the
sun and roots to the water and earth. Organic activities are usually related to the
maintenance of each creature's body. To continue living an organism must transcend the
limits of its body: it must seek out what is not itself and this activity is imminent to its being
an organism. From this essential and necessary organic fact, Jonas argues that all life shares
in mind and freedom: together these two core facets of life enable the transcendence of the
organic object itself.

This means that the fundamental polarities we find in ourselves of

being and not-being, self and world, self and other and freedom and necessity are in all
living things. Jonas writes that these polarities are "forms of relation: life is essentially
relationship; and relation as such implies 'transcendence.'"

From his analysis of organic

transcendence, Jonas derives the existential categories of concern, freedom, world and notbeing, all of which are evident in organic activity and are necessary for an adequate
description of life's purposeful behavior. In other words, even in the most primal
organisms there is some measure of subjectivity, freedom and "mind."
For Jonas, "mind" is a characteristic of all life and it becomes more pronounced, over
evolutionary history as life encounters greater success and danger.

Jonas is not referring

to the highly evolved human mind specifically in his discussion of mind, but rather to some
measure of psychic life or inwardness. Because organisms have at least a minimal degree
of psychic inwardness they can express irritability in response to relevant environmental

Jonas, 2001, p. 1.
Jonas, 2001, pp. 4-5.
Jonas, 2001, p. 100.
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factors, react to the dangers of life, pursue success in their efforts and continue to exist.
This point seems fairly obvious in animals, but Jonas's contention is that not only animals
but all life forms possess some degree of mind. Bare metabolizing or simply nutritive
organisms, such as plants and fungi, are in immediate contact with the needs of their body
and, for Jonas, parts of the environment.30 Jonas argues that despite simple nutritive
organism's joindedness to their metabolic needs, they must still transcend themselves to
absorb nutrients that are exterior to their body. In the process of transcending the body,
they demonstrate a transcendence of activity and possession of some share in mind. In
other words, these basic organisms are needful, insofar as their bodies respond to food and
danger, which demonstrates an immanent concern for their own existence. We can imagine
that a plant responds positively to the light, moisture and nutritive materials surrounding it,
and that it recoils from drought and long periods of darkness.31 This necessary
responsiveness is what Jonas means by "mind" at a fundamental organic level. Beyond this
fundamental level, animals express a more familiar form of needful freedom with greater
scope of power, possibility and danger. Unlike plants, animals are not in immediate contact
with their bodily requirements as fungi are. This means that animals must mediate the
needs of their body with the available food sources in their world and whatever lurking
dangers they might encounter.32 In other words, animals have a greater scope of freedom
because their share in mind is greater, which they exhibit in a greater number of purposive

zy

Jonas, 2001, p. 90.
Jonas, 2001, p. 99.
31
Plants have many characteristics that indicate this preference. A tree's stomata close when moisture is
scarce; angiosperms reproduce prolifically if that condition continues. If nearly any plant receives more or
less light than it needs, then its pigmentation changes, adapting to the light conditions.
32
Jonas, 2001, p. 100.
30
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behaviors. Jonas points out that animals encounter greater peril and reward because the
scope of their needs and freedoms is greater. For him, animals increased distance from their
needs means that they transcend themselves to a higher degree than plant life.

Animals

must mediate with their world across this distance; whereas because plants are in direct
contact with their needs they only transcend the limits of their bodies in the uptake of
nutrients, nutrients which are not at a distance "out there" in a world but immediately
available. Hence animals desire where plants only need; animals are at an existential
distance from their objects in a way that calls for movement, perception and emotion.
Through these powers animals change "there into here and not yet into now.'"'1'4
Nevertheless, even though "mind" may be more apparent in animals, for Jonas it is essential
to all living things. In other words, some living things have a greater share in mind than do
others.
In terms of mind and needful freedom, the difference between plants and animals is
similar to the difference between animals and humans. For Jonas, humans have the
capacity for reflective thought whereas animals do not.35 He argues that proof of
humanity's unique expression of freedom is found in humanity's making and reflecting on
images. This process demonstrates that humans have ideas about their world. He calls
these ideas the "eide" that is interposed between humans and their environment. Through
having ideas humans gain a powerful kind of mediation, by which they have explicit
subjectivity, objects and their classifications.

Compare figure 1 with figure 2.
Jonas, 2001, p. 101.
Jonas, 2001, p. 186.
Jonas, 2001, p. 165-67.

The eidos is like a crystallization of truth
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and falsity from human experience. We glean ideas from our experiences and try to make
sense of our world. Jonas argues that it is by our ability to recall memories at will, compare
them with each other and our experience that we can discern truth from falsehood.37 As a
consequence of this discerning process, humans are properly understood as metaphysical
creatures because they can (and in fact must) wonder about their place in the world.38 Our
existential distance from the world gives us a space to wonder about how things are and
might be. Here one of Jonas's commentators, Lawrence Vogel, indicates that the human
capacity for reflective mediation indicates the special kind of freedom that in Heidegger
makes Being an issue for us.39 This is the danger of existential anxiety: because we can
wonder about our place in the scheme of things, we can have deep uncertainty about what
the values of our existence should be. Not only do humans share in the range of animal
powers, but they also express organic freedom in a new way.40 Jonas writes, '"a question I
have become unto me': religion, ethics, and metaphysics are attempts, never completed, to
meet and answer the question within an interpretation of total reality." 1
Jonas argues that the scientific interpretation of total reality today begins with the notion
that all things are fully expressible in terms of natural forces and the movements of
elementary particles, and that this misses the organism entirely. Mechanistic materialism
must deny autonomy to living things because it supposes they are reducible to the laws of
their molecular constituents. Jonas believes that mechanistic science carries a metaphysical
prejudice—that all things are matter in motion—and does not give an 'objective' account of

"Jonas, 2001, pp. 175-182. See Appendix "On the Origins of the Experience of Truth."
Jonas, 2001, p. 187.
39
Vogel, 1996, p. 172.
40
Compare figure 2 withfigure3.
41
Jonas, 2001, pp. 186-87.
38
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the way life really appears to us—as phenomenal organisms with activities we can
recognize as expressions of their needs.42
To demonstrate his point, Jonas posits a divine, all seeing, all knowing mathematical
architect of the universe and then asks whether or not such a being could even recognize
living things.43 As it turns out, it could not because of how life-forms persist over time.
Because their constituent atomic matter is always being replaced by the agency of the total
organism, there is an interruption in the causal understanding of Jonas's mathematical God.
The divine mathematician could see the atomic flow of matter, and the laws that govern its
movements and transformations, but it cannot see the creature's form or identity that is
spread across time and space, and remains active throughout and because of its metabolic
intakes and discharges. This God misses the point of life: that the organism has purposes
and its activity of pursuing its goals is identical with the organism's being. The
mathematician might protest that the organism is only an illusion, by Jonas's account,
because the apparent identity of the creature is deceptive—it is really nothing but material
particles that have true identity.44 To the mathematical God, "the organism must appear as
a function of the metabolism rather than metabolism as the function of the organism."45 For
the perfect mathematician life-forms are accidental and matter is causal whereas, for Jonas,
this "ontological relationship is reversed [in life forms]: form becomes the essence, matter
the accident."46 In this sense, organic forms are free from their matter insofar as they
transcend a configuration of individual material elements through metabolism. To

42

Jonas, 2001, pp. 122-125; pp. 80-82; p.79.
Jonas, 2001, pp. 64-98. See the Third Essay: "Is God a Mathematician: The Meaning of Metabolism."
44
Jonas, 2001, p. 79.
45
Jonas, 2001, p. 78.
46
Jonas, 2001, p. 80.
43
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demonstrate: if at any two periods of time an organism's material constituents are identical,
then the organism is dead. This means that an objective view of an organism cannot begin
with a causal account of the material bits, because the chief causal agency is here the
organism and not its matter. Therefore, the divine mathematician cannot recognize living
things in an objective fashion.47
Nonetheless, Jonas indicates that materialism holds a very potent account of life in
evolutionary theory that keeps with the tradition's deeply reductionist metrics—all is matter
and motion. In this way, evolution theory tries to explain life in the absence of
presumptions about the causal power of teleology, forms or purposes. Darwin was aware of
Malthus's claim that population growth happens at a geometric rate, while food-supply
grows at an arithmetic rate. This throws organisms into a competition for survival, so
"natural selection" determines that "fit" species will live and others will not.48 Evolutionary
theory explains the diversity of life and its apparent purposiveness as merely accidental.
Chance variations in reproduction produce a variety of organisms, some of which are
eliminated by environmental forces. All the organism needs to contribute to this process is
the occasional accidental mutation in its reproduction. Jonas contends that the organism has
no causal agency in this view. It is rather being a vessel for replication that is its sole
power.49 Environmental forces are the source of causal power and determine the evolution
of species by haphazardly eliminating some variations. Over evolutionary time, from a

Jonas is not appealing to a phenomenological account of the organism for "objectivity." This is why he
focuses on metabolism. He says that "[t]his active self-integration of life alone gives substance to the term
'individual': it alone yields the ontological concept of an individual against a merely phenomenological one."
Jonas, 2001, p.79.
48
Darwin, 2003, pp. 74-115.
49
Jonas, 2001, p. 49-50.
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common ancestor successful variations gradually build up and account for the apparent
purposiveness and sheer diversity of life.
Jonas argues that evolution theory is both the ultimate product and the contradiction of
mechanistic thinking in regard to life.50 The idea is that evolutionary theory implies that
there is an absolute continuity between humanity and the rest of nature, which contradicts
one of the central presuppositions of mechanistic materialism, the dualism between
mind/nature. Jonas takes continuity as evidence that mind is prefigured in the organic and
that purpose is an objective trait of living things.51 Otherwise, mind would appear as an
abrupt and foreign phenomenon in what is supposed to be a continuous and gradual process.
For Jonas, if teleology was seen as a problem because it admits subjective bias in our
scientific investigations of things, and now we find that life must be viewed in a way that
includes that subjectivity as a characteristic, then purpose or teleology must be revisited at
least in our account of living things.5

1.2 Metaphysics and Biology

Jonas sees evolution as an ascending process from a common ancestor, which means that
over time life proceeds to states of greater freedom and danger, such as those we find in
animals and humans in comparison to plant and fungal life. As such, life's self-concern is
immanent to its being an actively metabolizing substance, but this activity is most fully

50

Jonas, 2001, p. 53.
Jonas, 2001, pp. 53-58.
52
Kass, 1978, p. 103.

51
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elaborated in human beings. However, it should be noted that, as Vogel says, "[t]he
extension of mind to the entire organic world enables Jonas in The Phenomenon o/Life to
make several speculative, metaphysical claims that cannot be proven but are consistent with
the biological facts, existentially interpreted."53 Jonas" s existential interpretation of life has
two presuppositions: first, that the origin of life in self-organizing matter indicates an
organic proclivity deep within Being; second, that human subjectivity is an evolved,
elaborated form of mind that is prefigured in organic nature.54 What Jonas hopes to ground
through these speculations is an ethic that is "ultimately grounded in neither the authority of
the self nor the needs of the community, but in an objective assignment by the nature of
things."55
These speculations on Jonas's part aim to undermine his conception of modern nihilism.
The nihilist could argue that even if we see the good in nature, that does not answer whether
all the trouble is worth it; there is yet no reason by which we are bound to join nature in its
ends.56 Jonas needs to establish the objectivity of purposiveness as good-in-itself, beyond
the relative subjective aims. He reasons that for there to be value, and therefore particular
purposes, there must first be purpose. It is a necessary condition for valuation. And in
regard to empirical support, Jonas may add that the history of suffering, at least in terms of
en

human existence, is a testament of the invincibility of purpose to all kinds of suffering.
We may extend that support to the general biological record in noting that over 99% of all
53

Vogel, 1996, p. 174. It seems that Jonas's speculations here are not provable in current practice rather than
in principle. In fact, as we will see, he actually wants to produce an ontology that can serve as a basis for
future scientific inquiries.
54
Jonas, 1984, p.80 and 2001, pp. 3-4 repspectivly.
55
Jonas, 2001, p. 243.
56
Vogel, 1996, p. 171.
57
Jonas, 1996, pp. 93-94.
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species that have existed are now extinct, which means that in human history as well as
organic history we can see a similar invincibility of purpose: in general, life does not give
up. No matter how many times defeated or caused to suffer, life will persist, Jonas argues,
and this activity is the condition of possibility for any valuing existence: purpose.58 If the
nihilist retorts, "Even if there is a lot of empirical proof in human and biological history that
purpose itself is somehow invincible, why is that better than there being no purpose?"
Jonas could reply that for there to be any "better" or "worse," there must be value, and for
there to be value, there must be purpose. In this sense, life cannot be judged in hedonistic
or utilitarian terms, for its goodness is prior to any valuation of life in terms of "pleasure" or
"pain."
To arrive at this a priori goodness Jonas draws on the "intuitive certainty" that
"purposiveness is infinitely superior to any purposelessness in Being." From this Jonas
derives an axiomatic postulate that "purpose as such is its own accreditation in Being,"
which means for him that Being generally favors the ascent of purpose.59 Life's teleology
begins with the simplest forms and moves toward more diverse and dynamic articulations of
purpose. For Jonas Being not only favors purpose but also encourages its diversity. After
all, life began with single celled creatures that had relatively little capacity for
purposiveness and over evolutionary history it does seem evident that life moves toward
complexity and an increased inventory of purposiveness. The growth of purposeful life into
various and more powerful forms over evolutionary history is evidence that even though

Jonas, 1984, p. 80. See 2. "Purposiveness as Good-in-Itself."
Jonas, 1984, p. 80.
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Jonas is a speculative metaphysician in one way, his axioms do seem to agree with the
biological facts.
If those metaphysical conjectures hold, then Jonas is justified in his move from the
ontological "is" in his metabolic ontology to the ethical "ought" in his ethics. For if
purposive nature is good-in-itself, as he says it is, then whenever it comes under the custody
of a moral will, it does in humans, Jonas reasons that the good-in-itself addresses to that
will an "ought."60
For Jonas this "ought" is a call for us to be responsible for the future of human purpose.
The archetype of Jonas's ethical responsibility is the relationship between parent and child.
In the child, he says, we find an object that calls to us to take care. His claim is not so much
that we are ontically committed to our children, though we are in one sense, but that we
have an ontological obligation to the human species, which the infant reveals. Of course
there are many grievous exceptions to the idea that the parent-child relationship universally
invokes feelings of responsibility in people, but rather Jonas argues that children invoke a
feeling of responsibility in most people. But because humanity is renewed by each
generation of children as a biological necessity, for Jonas the parent-child relationship is the
archetype for the moral imperative of responsibility of his ethical project.
His reasoning is that "[w]e can regard the mere capacity to have any purposes at all as
good-in-itself."61 Furthermore, he grasps with "intuitive certainty" that the presence of
purposiveness in Being is "infinitely superior" to its lack. Now at the moment and as far as

we know, humanity is the fullest articulation of purposiveness and as such is cared for by
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Being, which in Being finds its own "original object."

What Jonas means is that the

whole of evolutionary history is a project of Being itself that moves by increasing degrees
of purposiveness and in humanity Being finds itself. In this sense what humanity "is"
becomes an "ought" which demands that humans care for their own future, generation after
generation as the archetype of the infant usually suggests. Here we come to his ethical
imperative: "Act so that the effects of your action are compatible with the permanence of
genuine human life."
Jonas posits two points in practical support of this maxim.64 The first is that science
cannot accurately see the future impact of technological activity on the natural world. Jonas
suggests that scientific aims should be more modest than they currently are so that we might
avoid accidentally destroying nature and ourselves in the process. Second, that in being so
blind immodest progress is dangerous, and it does violence to the image of humanity. In
other words, the scientific perspective does not recognize the good of humanity now, and
will sacrifice that for some future perfected image. Where it intersects with nihilism, the
modern view has no veneration for the present image of humanity and is at a loss for a
"genuine present."65
The ultimate ethical dimension of Jonas' s work produces an interesting contrast to some
of Heidegger's views, according to Vogel. "But instead of Heidegger's silent call of
conscience commanding us to own up to our own possibilities in a moment of resolve in the
face of nothingness, J o n a s ' s call has moral substance because it emanates from the
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plenitude of being."

In other words Jonas's ethics is grounded in the living depths of the

natural diversity of organic purpose. In reproduction, growth and nutrition taken as
essential life processes we can understand Jonas's "anti-Heideggerian motto:
'Responsibility is the moral complement to the ontological constitution of our
temporality.'"67 In other words because our ontological character as metabolizing
substances is committed to saying "yes" to life in the face of not-being or death, we must
heed the call of Being and be responsible for the future of humanity.
Recognizing this ontological condition is what Jonas claims is necessary to overcome
modern nihilism. We can no longer have a Platonic eternity that by virtue of the forms
gives us a good toward which we may act, nor within this context can we have a set of
divine laws to guide secular societies.

For Jonas the metaphysical/scientific revolution of

the seventeenth century ensured that eternity was stricken from the whole of things: it can
no longer guide human action. 9 Hence, reproduction and evolution are central to this kind
of ethic. Accordingly, Jonas does not posit an eternal unchanging substance, but rather an
ontology that is essentially a process or an activity, and humanity is the ultimate expression
of that process on Earth.

Jonas argues that a human "in the act of fulfilling himself, would

at the same time realize a concern of universal substance."71
According to Jonas, the reason that Heidegger's turn toward Being is an "end to
metaphysics" is because "it reminds us that Being hides itself and that our approach to any
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supposed unconditioned ground is a conceit that necessarily bears the trace of our
finitude."

Since Jonas begins his existential analysis with life in general rather than the

human species, his work results in a disclosure of what is good-in-itself beyond any
supposed human goods, and possibly the very fundamental ontology that Heidegger sought
in his turn toward Being. However, for Jonas, rather than existentialism being the end of
metaphysics, it is the beginning of a new metaphysics that affirms life in the metabolic
immanence of the purposiveness that it shares with Being itself.

Vogel, 1996, p. 177.
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Chapter 2
A Formulation of Metabolic Ontology

In this chapter we will begin with a more detailed explanation of Jonas's concept
"needful freedom" and then attempt to provide account of its expression in the organism.
The aim of this chapter is to derive a systemic formulation of metabolic ontology from
Jonas's work.

2.1 Needful Freedom and Metabolic Identity

This ontological individual, its very existence at any moment, its duration and its
identity in duration is, then, essentially its own function, its own concern, its own
continuous achievement. In this process of self-sustained being, the relation of the
organism to its material substance is of a double nature: the materials are essential to
it specifically, accidental individually; it coincides with their actual collection at the
instant, but is not bound to any one collection in the succession of instants, "riding"
their chance like the crest of a wave and bound only to their form of collection which
endures as its own feat. Dependent on their availability as materials, it is independent
of their sameness as these; its own, functional identity, passingly incorporating theirs,
is of a different order. In a word, the organic form stands in dialectical relation of
needful freedom to matter.73

Jonas, 2001, p. 80.
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The fundamental concept of Jonas' existential biology is "needful freedom." It might
sound strange to ascribe freedom to all life forms because 'freedom' or 'personal agency' is
usually restricted to human beings. However, in the history of matter, Jonas defines life as
"the opening of a new horizon of freedom." He writes that the "first step was the
emancipation of form, by means of metabolism, from the immediate identity with matter,"
whereas "[t]he material particle, identifiable in its space-time position, is simply what it is,
immediately identical with itself without need to maintain that self-identity as an act of its
existence."74 According to Jonas, living things are free insofar as their existence requires a
continual self-directed activity: that activity is identical with their being.
Unlike nonliving things, organisms are always situated between life and death or being
and not-being because they are alive—they must engage in their own organic activities to
fend off death. Jonas contends that an organism's "'can' is a 'must,' since its execution is
identical with its being."75 The structures and functions of an organism allow it to obtain
the nutrition it requires to endure. In this sense living things are ontologically free from
being identical with their matter. A creature consumes food. The digestive process
integrates food into the life form's body and transforms it from being food into being the
organic body. Organisms are always growing and producing waste that passes out or
sloughs off. The material needs of the body constantly flow into and out of a life form's
flesh. Jonas's view put succinctly is that the organism is this process of living. His point is
that the "organic form stands in dialectical relation of needful freedom to matter."

So, on

one hand an organism \sfree by virtue of its structure and range of activity; but on the other
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hand, the organism is needful and requires nutrients from outside itself to sustain those
structures.
Jonas maintains this condition is ontologically different in kind from 'dead' matter and
warrants a distinct category. Living things are as processes which happen at a rate that
makes them appear to be things roughly like tables inasmuch as they are tangible. For the
sake of argument, imagine that a living thing is like a storm. The storm looks tangible, even
solid, but it is not: it is air and moisture moving in a fashion that produces the illusion of
solidity. We do not suggest that life is an illusion, but rather emphasize that living things
are ontologically distinct as a special kind of process. Organisms replace their matter over
their lifetime. To understand Jonas's distinction, we must think in terms of an overarching
process as being the identity of the organism to recognize how it is ontologically free from
'dead' matter.
The scientific name for the process that expresses needful freedom is metabolism, and it
is central to Jonas's existential biology. Metabolism is the fundamental organic activity:
growth, nutrition and reproduction are its manifestations. For Jonas, metabolism the
essential life process, because it belongs to all members of the class of living things and not
77

to any non-members. Jonas's contention is that metabolism exhibits needful freedom.
This connection is vital to his philosophical aim of resolving the apparent dualism between
mind/nature that is responsible for nihilism. This is why Jonas's ontology of the organism
relies on an existential interpretation of the metabolic fact of biological systems: he must

Jonas, 2001, p. 75.

find objective proof of freedom and 'mind' in organic nature.

Jonas uses the concept of

metabolism to provide a scientific ground for his ontology in an effort to produce an
existential interpretation of the biological facts.
However, he does not take up the scientific richness of that concept. Since our aim in
this chapter is to derive a systemic formulation of metabolic ontology from Jonas's work,
we will need to give an account that is not only more precise but also remains true to the
fundamentals of his philosophical biology. Thus we will endeavor to take up more of the
descriptive power of metabolism to articulate the details of needful freedom and strengthen
the claim that organic nature is minded.
We now need to clarify a coordinating concept in Jonas's work, which will guide a more
precise account of metabolism than he offers. Jonas maintains that metabolism is
thoroughly dialectical in terms of needful freedom, in other words an organism is
fundamentally polarized between its needs and its freedoms. "To be" for any life form
means being engaged in its own activity. If the organism ceases to pursue its self-concern it
perishes. Needful freedom is the polarization of the life process between being and notbeing in a dialectic that ensures the organism's self-concern, and thereby existence.

In a

way, the organism responds to the possibility of death in the needful call of its body for
nutrition, realizes its freedoms to obtain the objects of its need, maintains its being and
fends off not-being. As we will see, the metabolic process exemplifies the fundamental
polarization of needful freedom to a greater degree of precision than Jonas offers.

Vogel, 1996, p. 171.
Jonas, 2001, p. xxiii.
Jonas, 2001, p. 83.

25

Metabolism has two universal reactions or functions. I will use them to add clarity and
scientific coherence to his existential biology. These polarized metabolic functions are
catabolism and anabolism. A textbook definition:
Some metabolic pathways are anabolic, synthesizing the important chemical building
blocks from which macromolecules are built. Others are catabolic, breaking down
molecules for usable free energy, recycling monomers, or inactivating toxic
substances. The balance among these anabolic and catabolic pathways may change
depending on the cell's (and the organism's) needs. So a cell must regulate all its
metabolic pathways constantly.81
In simple terms catabolism is digestion and anabolism is growth. Catabolic reactions break
down food into nutrients to provide the body with energy and building materials that are
needed for anabolic reactions. Anabolic reactions are constructive functions in that they
'build' the organism and as such are the processes responsible for all bodily growth,
regeneration and reproduction. Here the facts of biology seem to adhere to Jonas's use of
the concept of metabolism and as we will see, anabolism and catabolism explicitly show the
polarity of needful freedom in organic systems.
Catabolism and anabolism polarize the metabolic field and reveal needful freedom
explicitly. As in the textbook definition, catabolism is an analytic or digestive process that
expresses the needs of anabolism, the generative or synthetic biological process that
expresses the organism's freedoms. The body makes available the range of freedoms as it

allows for self-directed movement (in animals) and growth but at a cost. An organism has

1
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freedom inasmuch as the body grows and maintains itself and the organism has the
necessity inasmuch as it must absorb materials for energy and growth. The organism's
freedoms are balanced by correlative needs. Explicitly, freedom is proportional to need.
Catabolic functions express organic need; anabolic functions determine the bodily scope of
the organism's freedom. These functions universally compose metabolism and thereby
needful freedom— catabolism is the needs of an organic body and anabolism is its freedom.
Without these dialectical processes, no life form could digest food, grow, regenerate its
parts, reproduce others of its kind or resist physical entropy. The textbook definition of
entropy in biological systems is that "which is a measure of the disorder of the system."82
For living things to resist physical entropy and maintain order in the face physical disorder,
they must couple food to metabolic pathways so they can grow and maintain their bodies. 3
This means to build structures anabolically, organisms must catabolically release energy
and matter from their nutritive objects and couple that energy to matter in growth. Entropy
is the winding-down of physical reactions to states of lower potential energy and (as far as
we need to be concerned) results in disorder. All simply physical reactions move to states
of lower energy, but organic reactions must resist this energetic falling to build ordered
structures. Every cellular division requires that materials and energy be coupled in
anabolism and catabolism; neither process can happen without the other. Though this is a
simplistic explanation of entropy, it suffices for our purposes to understand that the
coupling of the products of catabolism to the anabolic process is essential to growth.
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As was discussed in section 1.1, organisms must seek their nutritive needs to grow and
reproduce and thus transcend themselves. Coupling mediates the dialectic of anabolism and
catabolism with nutriment which allows for transcendence. Jonas argues that metabolism
implies that the organism must transcend itself into that world, and surely it does: an
organism could not be without nutriment. However, food is useless until it has been
modified. It is a foreign substance to the body. Coupling mediates nutritive material from
one form to another to make it available to each stage of the metabolic processes. Enzymes
are the catalytic agents that couple these pathways to each other and modify food into more
usable forms.84 They transform their substrates into forms suited to the next stage in the
process. As a whole, metabolic 'alchemy' transforms nutritive materials into the body of
the organism. Coupling is a crucial biological fact because the organism must transcend
itself to fund nourishment; coupling mediates the dialectical polarization of the metabolic
expressions of needful freedom. The ontological relationship between organic forms and
their food-matter is only possible because enzymatic coupling changes food into a form that
is subject to the processes of metabolism.
In our discussion of Jonas's view of the ontological difference between an inorganic
thing and an organism we saw how an organism is free from its matter and has a metabolic
identity. Over time a life form persists, while what it is made of comes into and passes
from the body. Metabolic identity is the ontological ground of Jonas's notion of needful
freedom, and after a further examination of the biological facts we find that anabolism and

catabolism polarize the metabolic field and call for the organism to transcend its matter
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through the power of enzymatic coupling. The freedoms and needs of all organisms are
immanent to the processes that create and sustain their being.
However, not all organisms are created equally. Life forms express freedoms particular
to their species. A spruce tree, for example, manifests freedoms of growth, nutrition and
reproduction that are vastly different from the freedoms of a coyote. What is identical
across the kingdoms is that each behaves in a way that is inherently concerned for the future
of its own physical existence, albeit not self-consciously in most cases. All organisms enact
immanent self-concern for their future whether it is through their flesh, claws, leaves or
flowers. That they care is intrinsic to the processes by which their bodies are constituted,
which is why there is no need to ascribe self-consciousness or rational agency to all life
under a metabolic ontology.
Take, for example, plant life. No one would ascribe anything like human consciousness
to the venerable oak. However, that does not prohibit plants from being immanently
concerned with their continued existence, as is evident from their metabolic exhibitions. If
we watch a plant grow through time-lapse photography, we see that its leaves shake and
unfold toward the light, and we cannot but think that those responses are expressions of its
self-concern. This is exactly what our discussion of metabolism shows: that life is a process
in which future existence is immanently important. In the case of the plant, its catabolic
need for sugar and energy translate to an anabolic freedom by which the leaves turn toward
the light. In any given life form, metabolism demonstrates Jonas's notion of needful

freedom and the immanence of self-concern. All of the capacities and limits of an
organism, its needs and activities, are grounded in these ontological structures.
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As the ground of organic being, the metabolic processes express a polarized dialectical
relationship that can act as a guide to the rest of the formula of life's ontology. We should
not think that this discussion detracts from the traditional notions of free rational agency,
but that it rather grounds these notions in a more comprehensive program that holds a
powerful formula which can include all organisms and not only humans in a discussion of
or

freedom.
Jonas argues that organic freedom is fundamentally "defined by metabolism as such,"
and that only when we consider the metabolic body as being in a complex with its outward
openness to the world and inward responsiveness to its self-concern, does needful freedom
"belong to the essence of life." °° In other words, to give a complete description of an
organism, Jonas prescribes that we must include an account of its world and self. This
means that the logic of the organism in philosophical biology describes life in reference to
its openness to the world, responsiveness to its own organic identity and the fundamental
character needful freedom. Since organisms must respond to the needs of their body they
must have a proportional openness to the world to obtain the objects of their needs. In some
sense, an organism must have the capacity to find what it needs by being open to its world,
which is a response to the needs of its metabolic process. In Jonas's work both of these
requirements proceed from the fundamental expression of needful freedom, metabolism.
We will take these as points of a basic principle and the logic of the organism: the metabolic

"Powerful" here is meant in the mathematical sense where a given formula is more powerful than another if
it can faithfully describe more phenomena.
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process defines organic freedom and localizes life forms proportional responsiveness and
openness to the world, and the complete conformation of all three—metabolism,
responsiveness and openness— discloses an ontological formula of life.
As was mentioned, Jonas never fully formulated the definition of organic being. He
does, however, outline the architecture of his vision of life and provide guiding concepts,
which leaves us to articulate the formula. Using the above principle, we will fill out the
metabolic formula of life, and explore the existential dimensions of organic ontology.
The reader should feel free to refer to my figures over the course of this work. The
textual presentation of these ideas cannot, I believe, do complete justice to the phenomenon
of life to the degree that comes in a geometric depiction. I include them because they give a
more accurate and powerful account, and so should be valuable to the reader. Consider
Figure 1 the basic set of conditions necessary for the organism. Figure 2 applies to more
dynamic and elaborate creatures such as animals. Its geometry includes that of 1 but is less
general, which means that 1 applies to all organisms; whereas 2 only applies to some. In
the context of this work, figure 3 applies only to humans. Again, it contains the geometry
of 1 and 2, but is more specific. Overall, these figures reflect more thoroughly, I believe,
the spectrum of life's diversity and the "place" of different kinds of life forms in the
spectrum of organic freedoms.
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2.2 The Triaxial-Dipolar Formulation of Metabolic Ontology

Thus the element of transcendence we discerned in the very nature of metabolizing
existence has found fuller articulation: both horizons into which life continually
transcends itself can be traced to the transitory relation of organic form to its own
matter. The internal direction toward the next impending phase of a being that has to
continue zYse/fconstitutes biological time; the external direction toward the co-present
not-itself which holds the stuff relevant to its continuation constitutes biological
space. As the here expands into the there, so the now expands into the future.89

Here, Jonas emphasizes that metabolism has spatial and temporal dimensions because
the organism must transcend itself spatially beyond the limits of its body to obtain
nourishment and temporally in its self-continuation. Above, it became increasingly clear
that organic responsiveness, a manifestation of metabolic needs and freedoms, requires that
an organism is open to its world in a way that allows it to be responsive to its needs. In this
section we will explore the implications of biological space and time in reference to how
they provide foundational dimensions for a systemic formulation of metabolic ontology.
I will argue in an elaboration of Jonas's account that an organism functions in three
dimensions: a physical, spatial and temporal. Each axis is defined by the different ways the
organism transcends itself to obtain its nourishment. An organism's needs always refer it

To some extent the formulation that follows resists linguistic portrayal. There will be references to various
figures throughout the discussion. It should not be thought that their geometric properties, elegant radial
symmetry or implicit reference to figures in mystical geometry are intended to be any more than a heuristic
tool. As such these figures could aid in a potential scientific and/or political use of metabolic ontology, which,
I believe, is much needed for environmental ethics and ecology in general, especially considering the current
environmental situation. They are designed to admit the possibility of empirical quantification and
dimensional analysis based upon the description herein argued.
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beyond its body for food, which here implies that the organism is ontically separate from its
needs, but then it resolves that separation through transcendence. Jonas indicates that an
organism does this in three analytically distinct, but inseparable ways, namely metabolically
in terms of matter and energy, outwardly in terms of biological space and inwardly in terms
of biological time.90 His reasoning is that an organism's metabolic process requires
nourishment for physical maintenance, and because that nourishment is always found
beyond the limits of its body, the organism must be minimally open to biological space. If
the organism is to be responsive to its metabolic needs it must also be open to biological
time. He writes, "[t]hus life is facing forward as well as outward and extends 'beyond' its
own immediacy in both directions at once. In fact, it faces outward only because, by the
necessity of its freedom, it faces forward: so that spatial presence is lighted up as it were by
temporal imminence and both merge into past fulfillment."91
I follow Jonas's idea that an organism is an activity that transcends its immediate body
in these ways. However, my account aims at systematizing his conception of the organism,
and thus I will introduce some new terms that are consistent with Jonas's views, which will
help systematize his ideas.
To be clear, if frozen in time, denuded of its sublime nascence when expressed in words,
my systemic formulation of metabolic ontology derived from Jonas's works is as follows.
Life is three intersecting axes: the physical, the spatial and the temporal comprise its
immanent transcendent structure. Each axis supports a field: the metabolic, the outward and

the inward respectively. Each field is dialectically polarized in its manifestation of needful

vu
91

Jonas, 2001, pp. 83-86.
Jonas, 2001, p. 85.

33

freedom: the metabolic by catabolism and anabolism; the outward by dependence and
possibility; and the inward by isolation and relation. Those polarizations call for organic
self-transcendence and are thus facilitated by enzymatic coupling, spatial orientation and
temporal charge respectively. I call this the Triaxial-Dipolar formula of metabolic
ontology.
The reason for this name is two-fold. First, Jonas indicates that all organisms must
transcend their immediate body in three ways. Therefore, I use the term "triaxial" to
systematize Jonas's insight into the dimensions of organic transcendence. Second, the
central concept in Jonas's philosophical biology is needful freedom. As we discussed
above, it is a dialectical concept, polarized between the needs and freedoms of the
organism. Hence, I use the term "dipole" to indicate the organism's expression needful
freedom in each of the three dimensions. A "dipole" refers to a polarized relationship, and
here that relationship is needful freedom. Jonas does not use this term "dipole," but it is a
helpful concept for coordinating the polarizations of needful freedom as it is expressed in
each dimension of metabolic ontology. It is my hope that the diagrammatic expressions of
this formulation will be helpful to the reader.

2.2.1 The Physical Axis and the Metabolic Field

We will now define the physical dimension of metabolic ontology. In section 2.1 we
worked from the foundation of needful freedom and saw that metabolism is polarized

See Figure 1.

between anabohsm and catabohsm. These processes allow the organism to meet its
physical requirements for matter and energy. Because they facilitate the process by which
the organism transforms energy and matter into itself, we can reason that they operate in a
physical dimension. In this sense, the organism transcends its raw physical substance
through the metabolic process. Because catabolism and anabolism are the immanent
functions of metabolism that express the polarity of needful freedom, I call them the dipoles
of the metabolic field. Furthermore, because the total metabolic process stands in a
dialectical relation to the organism's matter and energy, I call the entire complex the
physical axis that supports the metabolic field, which is defined by the dipoles of anabolism
and catabolism.
Since the details of the physical axis and its metabolic field were discussed at length
above, we will now move on to define the spatial axis.

2.2.2 The Spatial Axis and the Outward Field

A second observation immediately follows: in order to change matter, the living form
must have matter at its disposal, and it finds it outside itself, in the foreign "world."
Thereby life is turned outward and toward the world in a peculiar relatedness of
dependence and possibility. Its wants goes out to where it means of satisfaction lie:
its self-concern, active in the acquisition of new matter, is essential openness for the
encounter of outer being. Thus "world" is there from the earliest beginning, the basic

See Figure 1.
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setting for experience—a horizon of co-reality thrown open by the mere
transcendence of want which widens the seclusion of internal identity into a
correlative circumference of vital relationship.94

This vital relationship relies on transcendence, and transcendence on the physical axis
brings us to consider a "second observation" or the dimension of biological space in which
an organism finds its nutritive objects. To live, the organism must have a world in which it
finds sustenance and thus an outward relation to nutrients. Jonas observes that here, "life is
turned outward and toward the world in a peculiar relatedness of dependence and
possibility."

5

In other words, the organism has a physical dependence on matter that must

be a possibility for it. Jonas is not alone in his assertion that an account of an organism
must include objects relevant to its life habits, which is seen when Lewontin argues we need
to include "the actual relationship between the organisms and the world they occupy, a
world that living organisms by and large create by their own living activities."96 Only those
things on which the organism depends and which are relevant to its existence appear to it as
possibilities. To that extent an organism is open to a world comprised of 'objects' that are
needed to fulfill its physical dependencies. A tree, for instance, has a set of needed objects
such as water, light and nutrients. It grows in a way that opens it to those objects that it
depends on and makes those objects possibilities: a tree's roots grow down in search of
water and sustenance, its leaves up toward the light. Those objects—light, water and

earthen nutrients—are the world in which the tree orients its body. Organisms can respond
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to those features of their outward field because it is polarized by dependence and
possibility. That field constitutes the organism's biological space. Its world 'out there' is a
necessary condition for metabolic activity and as an outward field defines each organism's
orientation in biological space.
"Defines" here means the essential polarized relation of dependence and possibility by
which organisms are open to biological space. As the metabolic field on the physical axis is
defined by the dipoles of anabolism and catabolism, the outward field on the spatial axis is
defined by the dipoles of dependence and possibility. The organism is dependent on what it
needs, and it must have the freedom to pursue those needs as its possibilities, thus we see
again the guiding, polarized concept of needful freedom. Because dependence and
possibility are polarized expressions of organic need and freedom respectively, they are the
dipoles of the outward field. However, since organisms must transcend space in the
possibility to obtain the objects upon which they are dependent, organisms require a form of
spatial transcendence.
Jonas argues that metabolism's needs imply that organisms must be open to their
environment, however "open" here is a vague term.

We can reason that what he means is

that an organism has a certain arrangement of parts that make possible the life form's
relations to its needs. I will call this arrangement of parts the organism's "orientation" to its
world. Orientation facilitates transcendence here because the organism must have an
appropriate structure to relate to its objects in biological space. For instance a tree's roots

grow into the earth and its leaves into the sky; an animal moves forward in the direction of

Jonas, 2001, p. 84.
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its head, sees with its eyes, eats with its mouth and defecates elsewhere. These are forms of
orientation that indicate how the organism's structure is related to its outward field, these
are the forms by which is it open to the objects of its need. Thus, an organism's orientation
facilitates transcendence in biological space. The organism can obtain its needs in
biological space because it has a certain structure or spatial orientation.
Furthermore, the orientation of the body in biological space is not limited to front to
back and top to bottom. Nearly all animals exhibit some form of symmetry, and whether
lateral, bilateral or radial, in every case it is so because the animal needs to move about and
qo

have an appropriately oriented sensory array.

A dog has four legs, two for each side, that

allow him to move about. His eyes are paired, which indicates that he must perceive spatial
depth. Though plants are not usually symmetrical taken either as a whole or in their organs,
they do have a vertical and horizontal orientation that is specifically arranged in relation to
their objects of dependence and possibility: their roots grow down for nutrients and water
while its leaves grow up for the light.

In each case, the organism's orientation allows it to

transcend biological space, which is called for by the polarized expressions of needful
freedom in the outward field, dependence and possibility.
Needful freedom, as the guiding thread of metabolic ontology discloses here not only the
necessity of organic openness to world, but also the dipoles of that openness which allow us
to recognize the spatial axis of organic being. This axis expresses the polarization of
needful freedom in dependence and possibility. We can reason that because this axis is an

opening to biological space, we can justifiably name it the spatial axis of metabolic
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Sadava, 2004, p. 621 in regard to animal symmetry and pages 619-639 for an account of body plan
development in animals.
99
Sadava, 2004, p. 739. See explanation of phototropism and gravitropism.

38

ontology, and see that it supports the outward field that is defined by the dipoles of
dependence and possibility and is facilitated by orientation.100

2.2.3 The Temporal Axis and the Inward Field

As I pointed out at the end of section 2.1, Jonas's logic of the organism is three-fold, and
since we have discussed the physical and spatial dimensions of this logic, we must now
move to examine the temporal dimension. Following the logic of organism first in
metabolism, then second in openness to a "world," we are brought to a third dimension of
organic existence. Jonas writes, "[t]hird, there is inwardness of subjectivity involved in this
transcendence, imbuing all the encounters occasioned in its horizon with the quality of felt
selfhood, however faint its voice."
As the spatial dimension refers to the openness of the organism to its needs, the temporal
dimension refers to the responsiveness of the organism to those needs.
Most organisms only have objects that directly refer to their needs. They respond to
those needs when they exercise their freedoms in self-concerned activity. Jonas argues that
organisms must have some degree of inwardness so that they care to participate in their
constitutive activities. This inward field is always "imbuing all the encounters occasioned .
.. with the quality of felt selfhood," and "the very opposite of isolation emerges from the
isolation of the organic self."

See Figure 1.
'Jonas, 2001, p.84.
2
Jonas, 2001, p. 84. Jonas does not here mean to extend the category of "personhood" to all living things.
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All life is responsive, which indicates some degree of psychic inwardness, in reference
to mindedness as discussed earlier. For what Jonas means is that for an organism to
respond to needed objects in its world it must be isolated from them, and this isolation must
also be meaningfully propelled towards what is needed and beyond limits of the organism's
body. It follows from the organic necessity for self-transcendence and isolation that the
organism must also be related to those objects in order to respond to them in accordance
with its needs.
Organisms respond to their world in many different ways. For example, plants do not
move but animals do.

Jonas refers his readers to the concept of irritability as the

expression of an organism's responsiveness and thereby evidence that life has inwardness.
However, as with his interpretation of metabolism, Jonas does not explicate the scientific
richness of "irritability" in his account of organic inwardness. We will now briefly discuss
the kinds of irritability defined in the biological sciences. This greater degree of clarity will
aid in the systematic formulation of the temporal axis metabolic ontology.
The concepts of taxis and tropism describe kinds of "irritability." More precisely:
"irritability" is an attempt to describe the familiar reactions and responses that we can
plainly see in all living things.104 In animals, when a specific stimulus or object elicits an

Such attempts err in that they try to take what is specifically human and project that upon other life forms. As

was noted above, I prefer the term response to felt or sensitivity in regard to all organic being. However, for
Jonas minimal inwardness is not personhood, and contra Singer, 2001, Jonas would restrict personhood to
humans and a few 'higher' mammals.
Also, at this point Jonas does go a little too far by implying that plants feel, but his writing is often quite
poetic, and he does differentiate between plants and animals quite sharply as we will discuss below.
103
As we will discuss in reference to tropism there is a form of plant motion, but it is different from animal
movement.
104
Of course this is sometimes aided by a microscope.
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animal to move it is an example of taxis.

Not all organisms move like animals, and

tropism covers more subtle kinds of organic motion. Tropic "movement" is a growing or
turning toward some relevant object in the organism's world. Plants and fungi exemplify
tropism. Any organism that moves its position from one place to another in reference to a
specific stimulus exhibits simple taxis, while any organism that only grows or turns exhibits
tropism. We might think of the difference between simple animal movements and plant
growth: a fly is attracted to sugars and a plant to the light.106 The fly exhibits taxis because
it changes its location and truly moves, and the plant exhibits tropism because it only grows
or turns toward the light.
If a life form has any inwardness whatsoever it should be plainly evident from its
activities. All organisms exhibit such evidence in taxis or tropism, and these biological
facts interpreted in our terms imply organic inwardness and illustrate isolation and
relation.

Isolation and relation make possible attraction and repulsion to specific objects

that are relevant to a specific organism. Jonas indicates as much when he refers to organic
"irritability" as being the fact which tells us that even the simplest organisms have minimal
subjectivity. He argues that "[i]rratibility is the germ, as it were the atom, of having a
world;" it is "the sensitiveness to stimuli, which the simple cell displays as an integral

Sadava, 2004, p. G-26 & 27. I have omitted a discussion of "tropotaxis" because it would complicate
matters here and not provide further clarification of the ideas in this section. The term refers specifically to
the movements in higher animals that have a bilateral sensory array. Their ability to compare stimulation
from two organs on either side of the body can confer depth perception. This concept is valuable in existential
biology, but in regard to work on more specific level than will be dealt with here. Presently we consider the
organism at a more general level.
106
Some plants do move, such as the sensitive plant, Mimosa pudica, and carnivorous plants. See Sadava,
2004, p. 726.
107
1 have omitted the forms of kinesis because they are not explicitly positive or negative for the organism, but
are rather 'neutral' in the sense that they refer to influence on organic behaviour, such as how temperature
affects the movements of insects. Kinesis is non-directional and is not helpful in our current discussion.
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aspect of its aliveness."

In other words, from biological facts of taxis and tropism we can

deduce that all organisms have some degree of inwardness proportional to their needs and
freedoms. This degree of psychic inwardness is what we mean when we say that they
exhibit some degree of 'mind' by their activity in relation to those needed objects.
What is interesting about taxis and tropism is that they come in two forms, the positive
and the negative, that express the inwardness of organism more explicitly. Positive taxis is
simple movement toward a particular object in the organism's world; while negative taxis is
movement away from a stimulus. Tropism similarly divides between negative and positive
relations. Flies are attracted to sugar and repulsed by jerky motions; plants grow and turn
toward the sun but recede and turn away from dryness. Usually these terms are
accompanied with a prefix such as "photo-" or "chemo-" to indicate the kind of object to
which the organism responds. So, positive chemotaxis describes the movement of an
organism toward a chemical object: the fly circles around the honey pot, sugar bowl or dog
leavings.109 In plants, positive phototropism describes a plant's growth toward a light
source.110 Taxis and tropism are outward manifestations of the organism's inward
condition.
In taxis and tropism all life is propelled to or repulsed by specific objects. Organic
responsiveness is polarized in a field by the needs and freedoms of the organism. I will talk
about this in terms of positively and negatively charged stimuli in the organism's field of
responsiveness. The reason I use this term is because over time and activity an organism's
needs fluctuate and elicit their freedoms in response. As time passes, an organism's need
108
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for a certain kind of object will grow—in simple terms an animal becomes increasingly
hungry or thirsty over time. For the organism in question this means that the object it needs
becomes more attractive to it. To meet their needs an organism is propelled toward the
objects of their needs. The power of the organism's propulsion to the object of need grows
or becomes charged over time. Charge is a function of the total ebb and flow of catabolic
demands in their response to the anabolic expenditure. The lion grows hungry and tracks its
prey, the antelope is positively charged for the lion, it attracts the lion; if the antelope sees
the lion we should be certain that the lion has a negative charge for the antelope. The
positive charge of the antelope for the lion grows slowly compared to the negative charge of
the lion to the antelope. Life responds and reacts to its objects because of the charges in its
world. The positive charge of moisture for a plant is proportional to the amount of time that
has passed since its last watering. When its leaves have gone flaccid its roots will be very
receptive to the application of water and will respond accordingly once the water has been
applied. Thus, taxis and tropism reveal the inward charge of objects in an organism's
world.
Charges between organisms and the objects in their world develop over biological time
in response to their energetic needs.111 The inward dimension of metabolic ontology is
temporal because organisms grow and have needs that change over time. Our lion gets
hungry or the antelope becomes charged for it only after the lion expends a certain amount
of energy, which is a function of the intensity of its activities over a period of time. Even

after the lion has eaten he must still rest for a period, a practice which we say 'charges his

111

See Sadava, 2004, p. 913 for the dynamics of energy use and need in animal systems, and see Ibid. p. 710
and 716 for plant systems.
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batteries.' Even the flightiest birds can be freely approached and nearly touched if one
moves slowly enough, since slow moving objects do not seem to arouse a negative charge
for most birds. Over the course of the night a plant will use its sugar reserves and grow in
its need for the light. Even the simplest unicellular organisms have selectively permeable
membranes that respond to their need for nourishment.112 In each case the organism
transcends temporal distances because objects become charged relative to the organism's
needs.
The isolated organism is brought into relation with its objects over biological time by its
inward charge. For the organism to relate to its world it must also be isolated from it, or
there is simply no organism at all. As an organism is isolated over time from its needs the
positive charge of that need increases, which invokes a response from the organism in
relations to its needed objects. Here the biological facts show not only that the dipoles of
the inward field are isolation and relation, but also that they are facilitated by charge on a
temporal axis.
I intend these dynamics in their respective distinctions to provide a definitive ontology
of the organism, which means that in actuality the dynamics operate in active union; the
descriptive separation of them is merely a heuristic devise. Consider the interrelations
between the polarities that operate in each field. Metabolic anabolism requires the energy
and matter supplied by catabolic reactions, a process that calls for physical transcendence
that is mediated by enzymatic coupling. The outward field opens the catabolic

requirements of the organism to its needs through a dependency on objects in its world.

Sadava, 2004, pp. 98-100.
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The organism satisfies its needs by exercising its possibilities. Spatial transcendence here
calls for mediation by virtue of an appropriate orientation of the organism to the world. But
since the organism must transcend time in meeting its needs it must responsive to its inward
condition. The inward field not only grantees the organism's self-sameness over time in
isolation, but it also acts to charge the organism's objects positively or negatively, which
brings the organism into relation with those objects. An organic being's inward
responsiveness to its bodily condition brings the totality of organic being full circle.113 If
these several points are taken separately the actual organism is lost to us. Our conception of
life is not frozen in time, for any such freezing would kill the subject, but a descriptive
formula for understanding the nature of all living things with the same set of basic terms.

2.3 On the Animal Body

From this point of view we see wherein the real advance of developed animality lies.
Its mediacy of world-relation is an increase of the mediacy which is already peculiar
to organic existence on the first (metabolizing) level, as compared to the immediate
self-identity of inorganic matter. This increased mediacy buys greater scope internal
and external, at the price of greater hazard, internal and external. A more pronounced
self is set over against a more pronounced world.114

My figures are designed to be viewed by rotating them.
Jonas, 2001, p. 107.
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We have until now remained on a fundamental level of metabolic ontology. The
formula in section 2.2 intended to show in linguistic form the basic structures and functions
of the organism following Jonas project of philosophical biology. Our examination began
with a general description of Jonas's work and then moved to exemplify more explicitly his
insights into the nature of the organism. Those insights were elaborated in terms consistent
with Jonas's views but advanced the project of philosophical biology, and provided a
systemic formula by which we can understand the organism in a new and full way. Now,
the organism appears as a minded thing, replete with dimensions that reflect its needs,
capacities, self-concern and above all its fundamental constitutive activity. However, this is
vague without an analysis of the various ways that life expresses needful freedom; animals
and plants are very different from each other. The richness of the formula requires an
account of how its expressions differ. A formula is only powerful if it can cover all cases
on the one hand, and speak to the differences between individuals on the other.
Demonstrating that this is so will take us beyond the fundamental level, reveal a more
detailed description of the living kingdoms and help us to understand more precisely how
organisms express mind.
Jonas's argues that the vast diversity of life has three distinct levels that express mind
differently. Each level is "ascended" compared with those one below it. Ascension for
Jonas implies a greater degree of purposiveness or a greater scope of needful freedom. He
writes, "[i]t is the task of philosophical biology to follow the unfolding of this germinal

freedom in the ascending levels of organic evolution."115 On the "germinal" level we find

Jonas, 2001, p. 83.

46

what can be called simply nutritive organisms, such as plants and fungi, with the powers of
metabolism, outwardness and inwardness. Beyond that level, animals possess a greater
scope of needful freedom because they have the powers of motility, perception and
emotion.116 Finally, human beings exhibit a new degree of needful freedom in technology,
imagination and purpose. Jonas believes that the difference in each group is defined by "the
nature of organic freedom, namely, that it is balanced by a correlative necessity which
beings to it as its own shadow and as such recurs intensified at each step to a higher degree
of independence as the 'shadow' peculiar to that level."

7

In this section we will explore

how animals express a "higher degree of independence" than nutritive organisms.
We have used examples of both plants and animals as evidence for an existential
interpretation of the biological facts. However, it should not be thought that it is incorrect
to talk about animals in terms of the simple powers of the nutritive organisms. As Jonas
points out, each new level has the older level as its "shadow." What he means is that the
powers of the nutritive level are foundational to those on the animal level. We must not,
though, ignore the differences between these distinct groups. A powerful formula should
account for both the similarities and the differences. The foundational terms of the formula
(those found in italics, and situated on the inner spheres of each figure) can be understood
as being exemplified by nutritive organisms, but not limited to them.118 The second larger
sphere encompasses the first but also goes beyond it and expands to describe something
more. For Jonas, life ascends from the nutritive level to "animality" by an increase in

"distance" between the organic self and its world. In my formulation, organic distance from
116
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the world is measured in three ways: on the physical axis by the polarization between
anabolism and catabolism, on the spatial axis by that of dependence and possibility, and on
the temporal axis between isolation and relation. In nutritive organisms this distance is
small relative compared to that on the animal level as is reflected in the figures. An
increased distance from the world requires a proportional increase in the magnitude of
animal mediation.
Jonas argues that we require a "principle of mediacy" to make sense of the animal
condition compared with nutritive organisms. He writes, "[t]he great secret of animal life
lies precisely in the gap which it is able to maintain between immediate concern and
mediate satisfaction, i.e., in the loss of immediacy corresponding to the gain in scope."119
Plants are in constant contact with most of their needs—water, light and nutriment—but
animals' needs are always at a distance. Animals must mediate their needs over that
distance with their powers of motility, perception and emotion. These powers are
manifestations of Jonas's "principle of mediacy," because they imply that animals must
satisfy their needs over a distance. In this way animals maintain the "gap" between their
desire and satisfaction.
In my formulation of metabolic ontology, Jonas' s principle can guide through the
expansion of each axis on the animal level. All life exhibits a metabolic, an outward and an
inward field. These fields are defined by their dipolarity and are supported by their
respective axis, the physical, the spatial and the temporal. Animals mediate their needs over
distance with motility, perception and emotion. "Distance" in here is an obscure term, so

Jonas, 2001, p. 102.
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we will have to examine the different ways an animal can be at a distance from its needs.
These three powers are ascended modes of organic freedom, and thus I will now proceed to
map them onto the formulation of metabolic ontology. The principle of mediation implies
that a proportional increase in an animal's existential distance from the world characterizes
an increase in their organic freedom. Plants, for instance, are in constant contact with their
nutritive objects and save for very few examples they do not exhibit taxis. Their need to
mediate over distance is minimal, which means that compared to animal life they might as
well not have a world and that for animals they compose most of the environment.120 This
means that because plants are joined to their needs they do not have a world in the sense
that animals do, because the animal world is always at a distance. This increase of animal
powers over nutritive powers may be measured by examining the distal and proximal
relations between the organism and needfully charged elements of its world.
In the last section we spoke of organic self-transcendence in terms of their metabolic,
outward and inward fields. Each respectively corresponded to a physical, spatial and
temporal axis. This correspondence now makes possible a discussion of how animals
express a greater power of transcendence in terms of these axes. We will use the principle
of mediacy to clarify in terms of the formula how animals have "greater" powers of
mediation. Jonas writes that for animals "[distance in both respects is disclosed and
bridged: perception presents the object 'not here but over there'; desire presents the goal
'not yet but to come': motility guided by perception turns there into here and not yet into

In line with the cited problem of the nutritive kingdom, Jonas is somewhat ambiguous on the point of
whether or not nutritive organisms have a "world." Compare Jonas, 2001, p. 84 and p. 100.

49

now.'"

This passage indicates that an animal's needs are always at a distance in time and

space. An animal's mediation with its objects occurs outwardly over space by perception,
inwardly over time by emotion, and metabolically by the animal power motility.
The logic of these three expressions is, then, as follows. The animal body provides the
possibility for motion, but motion itself is meaningless and directionless unless there is a
positively or negatively charged object for the animal. Prior to an object being charged
there is first a necessity for the animal to be open to objects. Animals are open to having a
pronounced world because they can perceive in biological space and are at a distance from
the objects in its world. Merely being open to a world does not emotionally charge objects
and make them desirable. As they are at a distance in biological space from their objects,
animals are also at a distance in biological time. Their emotional sensitivity mediates those
desires. Perception, emotion and motility are elaborated forms of organic freedom that give
to the more individuated animal an equally more complex and distanced world than the
intimate condition of nutritive organisms.
The structural elements of some members of the animal kingdom demonstrate their more
individuated mode of being. All animals have determinate bodily dimensions, fixed early in
their life, whereas nutritive organisms, namely plants, exhibit continual, multi-dimensional
and indeterminate growth.122 This means that animals are more sharply defined organisms
than plants, even though some animals undergo metamorphosis into different forms. Most
animals are motile, a point which reinforces the idea that they are fixed individuals.

In

other words, animals can move because their bodies are not directly attached to anything as
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are plants and fungi. Animals are also heterotrophs, they depend on other organisms for
food, which again indicates that they are highly individuated creatures compared to nutritive
organisms that do not have the freedom of movement or the need to do so.124 These general
characteristics of the animal kingdom indicate that animals exist at a distance from their
need, which require greater powers of mediation and thus individuation.
Over the course of animal evolution three kinds of organism arose: sponges, diploblasts
and triploblasts.

That they came in that order strongly suggests that animal life evolves

by degrees of individuation, because they progressively manifest more specialized tissue
layers.126 Greater bodily complexity increases the range of the animal's power to transcend
itself in its world. Most sponges have no true tissues but exhibit loose cellular
specialization and association, and they are only motile during their reproductive cycles.127
Their possibilities are relatively limited in proportion to their expression of needful
freedom. Diploblasts, such as jellyfish and sea anemones, have two tissue layers and no
true organ systems. Because they have only two tissue layers, diploblasts' digestive system
are very simple and have only one orifice, hence their possible food sources are relatively
limited. These organisms have limited nutritive objects, which entails that their freedoms
are likewise limited. Triploblasts have three tissue layers, bilateral symmetry for the most
part, and a specialized head with feeding and sensing organs.128 Their tissues allow for
complex digestive systems with two orifices that increase their possible food sources,
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bilateral symmetry grants increased possibilities for movement, and their specialized
sensory array indicates a proportional increase in openness to the world.
Their increased openness as perception requires a proportional increase in inwardness as
emotional depth. As Jonas argues that life "faces outward only because, by the necessity of
1 7Q

freedom, it faces forward."

This means that an organism's outwardness and inwardness,

here as perception and emotion respectively, exhibit the same proportional relationship as
needful freedom. Where an organism is free it needs: where it has outwardness it has
inwardness. The simplest triploblast, the flatworm Phylum Platyhelmenthes, exhibits neural
tissues and has the ability to learn through simple binary stimulations and classical
i in

conditioning to run a maze.

The flatworm is able to retain relatively complex past

patterns of behavior, which it is taught by negative reinforcement. It learns that going the
wrong way is painful, and presumably it does not like pain, so it remembers to go the right
way through the maze. By the emotional field an organism is able to mediate over temporal
distances, such as the flatworm's past pain, so in this sense learning is an indication of
emotional depth. These characteristics suggest that animal evolution tends toward greater
degrees of self-world mediation and individuation, because if we compare the flatworm to
the lion we clearly see that the lion is generally more capable than the foatworm, i.e. the
lion can learn more. But what is interesting in the flatworm example, is that it reveals the
immanence of taxis and emotional depth to even the most basic animals.
129
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If an animal's object is to be "not yet and over there," it must fall within the perceptual
orientation of the organism and carry an emotional charge. In other words, there may be
'objects' there before an animal, but that does not mean that it perceives those objects.
Perception, in this case, is not only dependent on openness or a capacity to take in the
physical stimulus, or "data," but also on the emotional charge of the object and metabolic
need, i.e., it must be experienced as attractive or repulsive. An emotional charge for any
living thing is relative to its particular expression of organic being, which means that what
is emotionally imperative to one creature may be non-existent to another. Recall
Lewontin's point that organisms create their environment.131 The idea is that all living
things are open only to those elements that are relevant to their existence. Insignificant
elements of an organism's environment may become objects for it, but not ones upon which
is has dependence at that moment. Accordingly, only when an object has an emotional
charge of a sufficient magnitude, either positive or negative, does the animal truly perceive
it, which is evident from the animal's behavior.
A wolf pack, for instance, will be open to the movements of herd animals and the
woodland paths that rabbits travel. They learn those patterns, become emotionally attuned
to them, and their space becomes defined for them by the deer's migration ranges and
breeding grounds. In the pursuit of the herds their space becomes its own strategic position
in regard to the prey and the rest of the hunting party. For the wolf, the deer comes to
consume its entire world as the moment of the kill approaches. Emotional charges mediate

1
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the timing of the strike, while perceptual orientations mediate the space between its body
and the prey's vital regions.
The magnitude or strength of the charge is a function of temporal mediation. As time
passes the freedoms and needs of the organism fluctuate. The more time passes, the greater
the charge which means that animal feels a greater need. Of course, circadian rhythms are
common throughout life, hence the temporal axis, but in animals responses to these rhythms
are highly punctuated. An animal gets hungry and then finds food, it becomes active and
then must sleep: charges wax and wane in strength over time relative to the total metabolic
processes of the organism. Those demands are far greater in animals than for nutritive
organisms, and especially plants, because they are autotrophic, that is, they can make their
1 \J

own food from inorganic substances.

The simple features of animal life strongly indicate

that temporal mediation is central to an account of their individuated being. Hence, the
magnitude of animal mediation is greater than that of plant mediation.
An animal perceives objects over a distance in biological space by virtue of its outward
orientation. This space is precisely defined by the animal's objects of dependence and
possibility. Animals have a centralized sensory array, and this allows them to be oriented to
their objects appropriately, in accordance with their needs. Animals can perceive at a
distance, which means that their organs are arranged such that the objects on which they are
dependent are also possibilities for them; hence most have paired ocular organs allowing for
depth perception. Being open to the right kinds of objects allows for emotive charges to
develop over time, and through perceptual orientation constitutes the space of the animal.

Sadava, 2004, p. 717-18.
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2.4 The Evolutionary Trajectory of Animals

The continuity of descent now established between man and the animal world made it
impossible to any longer to regard his mind, and mental phenomena as such, as the
abrupt ingression of ontologically foreign principle at just this point of the total flow.
With the last citadel of dualism there also fell the isolation of man, and his own
evidence became available again for the interpretation of that to which he
belongs...no excuse was left for denying mind, in proportionate degrees, to the closer
or remoter ancestral forms, and hence to any level of animality.

I will now consider organic freedom in an evolutionary context. My aim in this section
is to show first that evolution implies continuity in the animal kingdom, and second that the
differences between three animal Classes exemplifies Jonas's idea that life evolves toward
greater degrees of needful freedom. The point of this analysis is to follow Jonas's view that
evolution theory implies a continuity of descent between humanity/animality and thereby
mind/nature. I will explore the Classes Amphibia, Reptilia and Mammalia within the
context of the systemic formulation of metabolic ontology and attempt to show how each
successive Class is ascendant from the last. In those terms, I hope to make a contribution to
our understanding of Jonas's concept needful freedom, the project of philosophical biology
and its task "to follow the unfolding of this germinal freedom in the ascending levels of
organic evolution."134
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2.4.1 Problems in Evolutionary Theory

As we discussed in section 1.1, about Darwinian evolutionary theory, reductive
materialism tries to explain nature solely in terms of matter and motion, but for Jonas, this
account implies the very opposite of ascending organic evolution. For the Darwinian
evolutionist, the organism produces chance variations in reproduction, and the life form
reproduces geometrically while the food supply replenishes arithmetically, and throws the
organism into a competition for survival. Natural selection eliminates some organisms, and
leaves others to continue their competition for survival. Jonas points out that the 'atom' of
modern mechanistic biology is the essential replicator, or the faithful reproduction of the
parental generation in its offspring.135 In the business of reproduction the essential function
of genes is to make accurate copies. Jonas argues that this implies that each mutation is a
pathological deviation from this essential norm. He argues that for Darwinian evolutionism
"the high organization of any animal or man would appear as a gigantic monstrosity into
which the original amoeba has grown through a long history of disease."

The problem is

that such a view of evolving life implies that highly organized life forms are actually
degenerative descendents of less organized life forms, and this "squarely poses the question
whether mechanistic biology can do justice to the phenomena of life."
Jonas accuses mechanistic biology of explaining life through an impoverished
understanding of causation in living systems, an explanation that ultimately leaves no room
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for the creative agency of the organism. However, the concept of "adaptation" seems to
suggest that a successful organism has a share in the causal evolutionary equation. Jonas
disagrees, and suggests that adaptations "rather represent a dynamic equilibrium, working
itself out between the conditions of the environment and the haphazard possibilities offered
up by organic instability."138 He points out that the problem is a result of how Darwin
distributes causation between the organism and the environment.139 The organic germ
produces chance variations and the environment produces the force of natural selection,
which eliminates some of the germ's random variations. Jonas writes, "[t]his is essentially
a negative substitute for teleology: it accounts for the disappearance only and not for the
emergence of forms—it suppresses and does not create."140 For Jonas, evolutionary theory
explains life as an accident. Under it, organisms have no agency and any appearance of
agency merely an illusion cast by environmental forces. Those external conditions are a
kind of sieve through which life's randomness may pass. Over time, this means that the
agency of the environment is the determinative causal power in evolution because all
reproduction needs to contribute is chance. The consequence of their reductivism is that the
organism's self-concerned agency is dropped out of the causal equation.
As Lewontin points out, all causes that determine life are, then, of two kinds in this
biological "ideology." Internal causes are the randomness in genetic mutations, and
external causes are the forces of natural selection that determine which variations will
survive. Lewontin puts succinctly the idea that this view "breaks the world down into

independent autonomous domains, the internal and the external. Causes are either internal
138
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or external, and there is no mutual dependency between them."

At first glance the break

between the internal and the external seems to be between the organism and the
environment respectively. However, Jonas argues that this two-cause model of evolution is
"a new dualism" that actually divides the replicating germ on one side from the organism
and the environment on the other.142 In this model of life the agency of the organism is lost
between the eliminative power of natural selection and the chance occurrence of mutations.
Jonas argues that "the triumph which materialism achieved in Darwinism contains the
germ of its own overcoming."143 On one hand a theory of life's evolution from a common
ancestor implies in the strictest sense that organic generation is continuous. On the other
hand, it implies that "mind" had to evolve in the annals of life. Because Darwinism is
grounded in the presumptions of reductive materialism, it investigates life in terms of matter
and motion alone, a presumption that has been taken up full force in the now popular
genetic reduction of life. The problem is that if mind is fundamental to life to begin with,
mind cannot be absent from the theory that explains organic evolution, but mind is not a
principle in mechanistic biology. Hence, the materialist's explanation, though it does a
good job of explaining the evolution of life to a point, must fail in principle because mind
cannot be account in terms of matter and motion alone, and evolutionary theory implies
continuity which means mind is merely a property of evolving life. Lewontin points out
that even field biologists cannot but explain any organism by reference to its purposeful
behavior. His point is that the radical theoretical division between the organic germ and the

environment is not consistent with the biological facts. The field biologist will talk about
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all the behavior and environmental objects that are involved in the totality of the organism's
life activities. The explanation that mechanistic biology gives of the generation of organic
forms cannot, in Jonas's view do justice to the creative agency of an individual organism's
purposeful, self-concerned and minded behavior.
The biologist usually classifies organisms by species, but this term can be misleading for
a few reasons. "Species" is a common term for any set of organisms that share defining
characteristics and typically cannot interbreed with members of other species.144 The father
of modern taxonomy, or the nomenclature of species, was Carl Linnaeus.

Though his

classification system is the only one widely accepted today, it was developed prior to
evolutionary theory. At that time species were understood to be unchanging categories
which could be used to classify organisms correctly. Darwin had a different view of the
idea of species when he wrote, "I look at the term species as one arbitrarily given, for the
sake of convenience, to a set of individuals closely resembling each other, and that it does
not essentially differ from the term variety, which is given to less distinct and more
fluctuating forms."146 The problem here is that if we have categorical definition for a
species, but species evolve gradually as Darwin claims, then there are incipient species that
are not yet distinct from their immediate ancestors. This recognition led to Mayer's work
on speciation and the "biological species concept." Mayer points out that sometimes
species cannot mate because they are separated by geography rather than a biological
limitation, and so w e should not call two groups of organisms different species if they are
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only separated by geography.

However, there is still much debate about the concept of

species in biology because of the incompatibility between a categorical concept of species
and the gradual evolution of organisms.
Some consider the problem to be literally out in the field. Field biologists often deal
with the problem that it is overwhelmingly difficult to know how many species there
actually are in any given ecological province. In the literature, these biologists argue that
there is a conflict between the concept of species and how individual organisms should be
classified, which is evident from issues arising out of the sampling and classification
debate.148 Some biologists believe this is a philosophical problem that requires further
systematic research, while others argue that thinking of species as concepts in the traditional
sense is an underlying problem that may never be adequately resolved with an evolutionary
biology.149

2.4.2 Evolutionary Ascent in Three Animal Classes

Since this issue is vast and widely problematic we will not examine life on the species
level, rather we will investigate the salient features of the more general Classes. These
biological groups are not nearly as disputed and each one has a very limited set of definitive
features. In this way we can examine the evolution of several organic groups without
running into the "species debate" briefly outlined above. We will now turn to three Classes
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of the Kingdom Animalia, Amphibia, Reptilia and Mammalia that each represents major
differentiating stages in evolutionary history.150
Class Amphibia includes all four-legged animals that do not have amniotic eggs and are
ectothermic, or cold-blooded. They disclose a relatively restricted freedom due to their
moisture and temperature needs. The name "amphibian" is helpful for describing the
evolutionary position of this class. It means "both life," or that members of this class share
in the characteristics of fish and land animals because they exhibit metamorphosis from
fish-like tadpoles to animal-like adults. Those that have lungs can still respire through their
skin, and some still have gills. Unlike the other orders we will consider, amphibians must
remain moist and warm to breath and reproduce. Their dependence on environmental
moisture limits their movement, amphibians do not have the freedom to roam very far from
water. Their eggs have no protective layers, so they need a body of water to reproduce.
Amphibian movements are also limited to warm environments because if they are caught in
areas where the temperature drops below a tolerable limit, they enter into vulnerable torpor.
Amphibians that do live in northern or southern climes where temperatures drop below
freezing enter torpor and hibernate. This process, however, requires considerable
preparation, danger and energetic cost to the organism. Their biological characteristics
indicate the extent of their freedom; they require a specific habitat, and thus their behavior
is localized.
Class Sauropsida or Reptilia is free from the locality of amphibian life; reptiles have a

greater share of needful freedom than their amphibian ancestors. Reptiles have amniotic
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reproduction, keratinized scales rather than skin and are endothermic. These characteristics
allow reptiles to withstand dry environments. When reptiles reproduce, their fetal young
are surrounded by an amniotic sac, which allows this Class to reproduce without a water
body, unlike their amphibian ancestors. Their keratinized, waterproof skin enables easy
movement from the watery habitats of amphibians to drier environments, where their
typically shelled eggs are in no danger of desiccation. However, this freedom comes at an
energetic cost; where an organism is free, it needs. Not only do reptiles have to consume
more than amphibians, they also enter into predatory relations that are often more
dangerous. Amphibians subsist on relatively small amounts of insect life and herbage;
reptiles' larger energy demands require them to hunt larger, more nourishing prey. Reptiles
are also the earliest land animals to have claws and scales, which are their weapons and
armor for hunting. Reptile freedom expands beyond a near complete dependence upon
water; yet as ectotherms they still require external sources of heat that maintains their body
temperature to avoid falling into torpor. Their activities are thus limited to sunny days.
They can migrate over greater distances and tend to have perceptual capacities that outstrip
those of their amphibian predecessors. Reptiles are at a 'distance' from the physical world
by a leap that frees them from the amphibian need for water, but necessitates diurnal habits
by their need for the sun's heat.152
The cold that limits reptiles is not a problem for Class Mammalia. Mammals are
characterized by the presence of mammary glands, hairy skin, sound-amplifying bones in

Sadava, 2004, p. 668.

the ear and the neocortex. Mammalian metabolic rates are higher than those of reptiles.
A faster metabolic process maintains a warm body temperature, but needs a proportional
increase in nutrition. Endothermic mammals can withstand the cold temperatures that limit
reptile movement. This likely contributed to their early success, in that these processes
opened the night to animal life in a new way. Early mammals were small, nocturnal
creatures that took advantage of cold tolerance and became free to hunt in the night. The
neocortex, unique to mammals, indicates a profound elaboration of their sensory array over
reptiles. Mammal jawbones reformed from their reptilian predecessors to greatly amplify
sound in the ear canal, which shows the increase in mammalian openness to the world at a
greater distance compared to reptiles. Mammary glands are another interesting trait for
metabolic ontology.154 Mammals rear their young with metabolic secretions of their own
body, which is a step further along the line we saw from amphibians to reptiles in the
latter's amniotic sac. Another difference between mammals on the one hand, and
amphibians and reptiles on the other is that Mammals intimately identify with their young
and they do this not only metabolically, but also emotionally. That they care for their
young does come at a great cost and danger, but through their emotional capacities
mammals can teach the next generation. However, with every mammalian advantage
comes a proportional cost—mammals require an immense amount of food compared to all
previous life forms. The mammalian world is at a greater distance than that of the reptile
because they are relatively independent from environmental heat and are open to a wider

variety of food sources to maintain that temperature. They have the power to live in nearly
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any environment on Earth because they have the freedom to mediate over greater distances
than any previous life form.155
Some interesting differences that show mammals are more individuated compared to
reptiles are the former's mammary glands. Mammals feed their offspring with a nutritious
metabolite, a product of metabolism, from their mammary glands. They share their bodies
with their young in an intimate way. In an existential biology this fact of metabolism
reveals a new kind of individuation among animals. That a wolfmother shares its own
bodily nutritive powers with its pups shows pronounced powers of self-identification
compared to reptiles. In terms of metabolic ontology mother and her young are still one,
because the young mammal cannot exercise its own freedoms or meet its own needs. The
young organically transcends itself in terms of the mother's body, and for the very young its
mother comprises its entire world. It is not until the young are weaned from the mother's
milk that they begin to take possession of their needs and correlative freedoms. Mammals
require profound emotional depth to give of their metabolic bodies in this way because this
giving suggests mediation over an 'impossible' temporal distance.156 While the young
nurse they are part of the mother's own metabolic body, and thereby they are part of her
immanent self-concern. In other words, mammalian young are being nurtured in a way that
strongly suggests their mothers care for the existence of something other than themselves
that will carry on into the future. The communion of mammalian young and mother
suggests a unified and highly articulated identity in that Class.
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However, this freedom comes at a price. Mammal young have large heads to house their
large brains. In a sense mammal young are born immature because they must pass the birth
canal before their heads get too big. Accordingly, they must have parents to care for them,
to protect them, and to spread a metabolic blanket over them until they have grown enough
to begin to take care of themselves. The mother's ability to respond to her young's needs
may be helped a great deal by mammalian ear bones. Mammal young will make sounds
that likely indicate their hunger or level of basic satisfaction. Because mother and new
infants are extremely vulnerable the young must at times be quiet and avoid predation; but
the mother must also hear her young. Though this freedom is generally useful, it here
serves an interesting need: to allow mother and child to communicate privately when they
are still metabolically one and vulnerable. Here, mother and child are perceptually open to
each other in a way that for a time constitutes their world as organic beings, for as
emotional objects there are few connections so powerful or intimate.
These connections seem to foster individuation through child-rearing in three ways.
First, through her mammary glands the mother includes the young in her metabolic body,
and one day will encourage those young to sever that connection. Because mother and
young were one and then severed, the young must at the point of severance have some level
of proficiency exercising their complex life activities. Mammalian young go from being
dependent to being independent, to being an individual of its kind. Second, to participate in
this process, the mother and the young must have an appropriate degree of emotional depth,

which is reflected by the presence of the neocortex in mammals and clearly indicates
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mammalian individuation over the reptiles.

It could even be that this ascendant organ is

linked to the reason mammals are born in need of their mother's milk. Third, to give
needed security during the vulnerable period, both mother and young have more excellent
freedom of hearing than amphibians and reptiles and can communicate their needs. This
greater scope of individuation is a highly developed expression of needful freedom and
helps illustrate how evolution ascends through amphibians, reptiles and mammals.
Between each successive Class we saw an increase in individuation: the existential
distance between the organism and its world that was exhibited by its defining freedoms.
Amphibians are dependent on moisture in a way that reptiles are not, but reptile freedom
comes at a nutritive cost and with greater danger. Reptiles are free of water, yet depend on
the sun's heat. Mammals purchase endothermic freedom with greatly increased nutritive
demands. Mammalian parenting exhibits their powers of individuation in that the mother's
identity is one with her young until they grow strong enough to take up their own life
activities independently. In each case organisms become more individuated as they mediate
over greater spatial, temporal and physical distances. As such more individuated organisms
take a greater share in heedful freedom, which means that as animals evolved they ascended
by an increase in the distance between themselves and their world.
The evolutionary elaboration of organic freedom defines the increasing way that
creatures gains self-determination over its environment. In biological terms, as we can see,
this translates to an expansion of animal freedoms and needs. Descent by modification

implies that there is an unbroken continuity of life from the first common ancestor to all
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other living things.

"Continuity" is precisely metabolic in that what is retained unbroken

is that very process.159 From parent to child, beginning with the first living entity, all
growth, reproduction and decay can be conceived as one stream of metabolic activity. All
organisms are according to their particular expression of organic freedom. In other words,
evolution modifies freedom through adaptations. Each successive Class is an elaboration
on a relatively limited metabolic architecture. It is important to understand that evolution
implies continuity across all organic beings, because this means that all living things,
including ourselves, are grounded in needful freedom and thus minded. Those freedoms are
always a living response to perils of organic existence. Adaptations reveal that all
organisms are precisely what they have overcome and thus are embodied affirmations of
their purposeful self-concern. Needful freedom is Adriane's thread in the labyrinth of
biological diversity; all life is conceptually and physically joined by the metabolic process.
Each organic body is its freedom and its need; it is self-concern for its own existence.
Within Animalia we find a general ascent of biological freedom determined by the
tension in each axis of organic being. An increase in dependence means an increase in
possibility, seen in our representative animal Classes, where from Amphibia to Mammlia an
addition of nutritive volumes, or dependences on others as food, purchases a greater power
for creating a "world." That mammals care for their young alone strongly suggests a
greater freedom of relation with others of its kind which in turn means mammals are also

There is some debate about the difference between continuous and discontinuous change in the literature,
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unbroken metabolic process. Fontana & Schuster, 1998.
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the organic immanence of concern through the meaning anabolic and catabolic pathways, it would prove
unwieldy here.

more isolated. For it is only over that distance that temporal charges develop and give
animals significant objects. Each field, the perceptive, the emotive and the motile, is a
function of the increased polarization of the expressions of needful freedom in that field.
We may conceptualize this evolutionary ascension as organic individuation with an overall
trajectory aligned within the world by a threefold distance from it that is definitive of the
organism in question.
In this general schema the organic is distanced from particular environmental
dependency and gains that degree of distance in individual adaptability at the cost of greater
nutritive requirements. Jonas comments on this evolutionary directive illustrating the
nature of organic necessity:
The selfhood here adumbrated has from the beginning its counterpart in the otherness
of the world. The further accentuation of this dualism with all its inherent burden is
nothing but the accentuation of life itself. Its dialectic cannot but make each more
developed state of it more double-edged.160
The dialectic of freedom and necessity here reveals the trajectory of its own evolution:
an increase in distance between the self and the world means a greater need to draw in
elements of the world at a proportionally greater risk. The "double-edged" character of
organic freedom presses the distance between the dipoles of each axis of organic ontology.
Thus, the evolutionary trajectory of Animalia leads to ever greater distance between organic
selfhood and world. Animals ascend by metabolic, bodily, evolution, and augment their
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emotional and perceptual powers, which increase their capacity to transcend over time
through space and their own material needs in new and more powerful ways.
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Chapter 3
Technology as an Ectometabolite

3.1 Jonas and Technology
If the above ontology holds, and life does ascend continuously through the evolution of
needful freedom, perhaps philosophical biology can succeed in resolving the dualism of
humanity/animality or mind/nature. Beginning with an existential interpretation of the
biological facts, Jonas's insights into the 'minded' nature of metabolism provided the
groundwork for my systematic formulation of metabolic ontology. Our discussion of
Jonas's insights into the ascension of needful freedom from nutritive organisms to animals
is also apparent in the evolutionary trajectory from amphibians, through reptiles to
mammals, which strengthens the idea that organic evolution is ascendant. In this way I
made an attempt to show the accuracy of Jonas's thesis that "the organic even in its lowest
forms prefigures mind, and that mind even on its highest reaches remains part of the
organic."161 The justification of this statement is precisely what he requires to resolve the
dualism between humanity/animality or mind/nature.
. However, where Jonas resolves one dualism, I contend that he opens up another. His
writings on how humans manifest needful freedom seem to deviate from his analysis of
organic being. Rather than beginning with how humans express needful freedom as
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organisms, he makes a peculiar argumentative turn. He decides that the special freedom of
humanity is best exemplified in image-making.163 Jonas maintains that this activity is an
elaboration of animal perception in which the interposition of the "eidos" between humanity
and the world introduces the ability to know truth and falsehood. To be clear, Jonas defines
the eidos when he says "[t]he principle here involved on the part of the subject is the mental
separation of form from matter."

It is this power, he contends, that makes humanity

different from the rest of organic existence. Jonas writes, "[t]his new degree lies in the
ideative extension of perception and at first hardly affects the human versions of emotion
and motility."

However, Jonas is committed to the proportional factor of metabolic

ontology in regard to the elaboration of freedom. He says that "life facing forward as well
as outward and extends 'beyond' its own immediacy in both directions at once. In fact, it
faces outward only because, by the necessity of its freedom it faces forward: so that spatial
presence is lighted up as it were by temporal immanence."

Animal emotion in humans

becomes purpose, which mediates over greater time spans. As we saw, all life manifests
purposiveness, but Jonas argues that only humans are fully purposeful, which is an integral
concept in his overall metaphysical project. So, human imagination evolves beyond the
perceptual field on the spatial axis and purpose beyond animal emotion on the temporal
axis. However, he nowhere argues for a third conceptual link that would, in our terms
describe the human polarization of the physical axis where one can find metabolism and
animal motility. Besides imagination and purpose, what is obviously different about
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humanity is technological activity, which is the most likely candidate for describing
humanity's physical expression of needful freedom. However, Jonas's view of technology
separates it from humanity in a way that disconnects humanity from metabolic ontology.
Jonas wanted to make life into a distinct category, subject to its own form of analysis
and description. Many thinkers after the scientific revolution argued that organisms were
mechanical phenomena, but Jonas disagrees with this idea because for him it is
ontologically incorrect and it is a result of the dualism which he seeks to overcome.167 In
arguing for this, he missed the fact that though organisms cannot be described as machines,
it might still be possible to talk about technology in terms of his fundamental metabolic
ontology.
One of the overall intentions of Jonasian philosophical biology is to provide an
"existential interpretation of the biological facts" that is applicable to all living things. In
order to be successful, that account must be able to incorporate all biological phenomena.168
One of these phenomena is the human artifact. Now, Jonas was not blinded to humanity's
novel productions in the least, in fact his choice of image-making as the defining feature of
humanity illustrates this point. However, he does admit that "no claim to exclusive validity
is implied in the choice."169 At points Jonas himself suggests other productions are equally
definitive of humanity. Besides images, Jonas indicates that tombs and tools are also
fundamental to defining humans apart from other living things.170 What we need to
recognize in brief is that these three aspects, images, graves and tools each correspond to an
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axis of metabolic ontology. Jonas says that images are an evolved perceptual or outward
field of mediation, and that graves are somewhat more mysterious, and rightfully so, but
they correspond to the vital feeling inwardness as he argues they are a response to our
mortality and tied purposeful life projects.

Tools, however, within the context of Jonas'

writing, receive precious little discussion in these terms. This is surprising because tools
are organic productions that alter the nature of human freedom and as such must be
describable under metabolic ontology. What we are concerned with here is extending the
ontology we formulated from Jonas's works to human technological activity. It is only in
this way, that philosophical biology can perform the task which is set before it.
This sets out a two-part task before us. The first part will be to distinguish between the
organic and the mechanical on Jonas's terms. The second part will be to differentiate the
kinds of metabolic products that organisms express. We will here demonstrate that one
form of metabolism is "ectosomatic" or outside the body and provides a category for
technology which coheres with my formulation of metabolic ontology.
Jonas observes that early cyberneticists believe that certain technological achievements
provide sound support for the idea that animals are machines.

One such device is the fly-

wheel governor. This device controls the flow of power within a moving machine. Its
structure and function are simple. It has a central drive rod with weights attached to it by
two additional rods per weight. The drive rod extends into the prime mover of the engine.
When the rod's speed increases the centripetal force increases. This causes the weights to

fly outwards, and they in turn through a series of auxiliary rods and joints translate that
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force to the throttle aperture. The engine slows down when it speeds past a certain point
and speeds up when it slows past a certain point. Mechanically, this is the concept of
feedback, the first concept in the field of cybernetics. Theoretical accounts of these kinds of
mechanisms often use biological metaphors, with the implicit idea that organic phenomena
are basically governed or purposeful devices.
Against this idea that organisms are machines, Jonas' argues that organisms are
ontologically distinct from machines. He uses three examples of non-living things to make
the point that the organism is more than a machine. Jonas's examples are crystal growth,
wave propagation and finally the servomechanical device.174 His ontology of the organism
has a single metaphysical prerequisite: that the total organic form is transcendent of any
summation of its matter, such is the Jonasian "meaning of metabolism."175 Each of Jonas's
examples comes close to this meaning, but falls short in some way. Crystals grow in an
isolinear fashion; meaning that their form is constant while new matter is added. It might
seem that this is a likely candidate for an organic ontology, but in fact crystals lack a
particular characteristic essential to organisms. Once an appropriate molecular component
contacts the crystalline lattice, it is locked in place. At any two separate time intervals,
those molecules will be same ones that where there to begin with. However, organic forms
transcend their own matter. Jonas argues that an organism "is never the same materially
and yet persists as its same self by not remaining the same matter."176 If it were ever the
case that all of their molecular constituents were identical from one time to another, the life
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form would be dead.

The continual metabolic flow is necessary for life to be what it is.

The next likely candidate is the wave. Waves have the same form over time and a
continually transitory material identity—their molecular constituents are always different
from one time to another. Hence the form of a wave, or any vortex for that matter, might
seem to fulfill the requirements of organic ontology. However, there is a decisive problem
because this phenomenon may be explained strictly by reference to the motion of its
material parts. Any wave can be mathematically described through the force vectors of its
constituent molecules. We cannot describe organisms in this way, for the motion of their
constituents is not explainable by virtue of the movement of the molecules within. Rather
organisms are the agency by which those molecules have their place within the organic
form. Recall the earlier argument that metabolism is a function of the organism not the
organism a function of metabolism. The third system that we can consider as a candidate
for organic ontology whilst not being alive is that of the cybernetic machine. We could
make this argument because these devices seem to have purposes toward which they move.
They manifest the technological aptitude for self-governance and seem to be teleologically
directed and purposeful as is an organism. Jonas's counter-argument is essentially that
though the most advanced servomechanism may be able to replicate organic self-concerned
behavior to a degree of precision, it still lacks its own purpose. His point is that the servo is
made to serve the purpose of a human. He writes that the "man may step out of the
contrivance and walk away and take the 'purpose' with him, complete and unabridged."
No matter how exactly a machine fulfills a human purpose it can never have its own. Thus,
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Jonas argues that machines are ontologically distinct from organisms, and it is this point
with which we will take issue below.
Our turn from Jonas is one that he may not disagree with either, for in his own words
"no exclusive validity is implied" by his choice of image-making as the defining sign of
humanity.

We ask the question: does tool use not indicate an expansion in the self-world

mediation of organic being? If the answer is no, then we cannot take issue with Jonas's
choice. However, if the answer is yes, then there is room for elaboration of technology
under our formulation. For, it is a product of organic activity, and all life must come under
a comprehensive account of the organism. Differences between life forms are here
differences by degrees of needful freedom and even the most divergent organisms must still
fall under the general ontology. Accordingly, we must reexamine metabolism, this time in
regard to the general typology of its products.

3.2 The Metabolic World

We will now make three distinctions in the kinds of metabolic products apparent in
various organisms. We discussed this topic in chapter 2 without distinctions as the general
self-production and reproduction of the body. Metabolic products can be referred to as
"metabolites," and we will borrow this term from molecular biology. However, I will use
this term in new ways to help provide a more comprehensive account of the phenomenon of
life. I distinguish between metabolites that begin and end their function for the organism

Jonas originally intended this proof to be such that it demonstrated human uniqueness to an alien observer.
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inside the body, ones that begin inside the body but have their function outside the body,
and finally ones that begin and end their function outside the body.
Many organic products are such that they begin and end their function for the organism
inside the body and then are passed as waste or reabsorbed. I call them "endosomatic"
metabolites because their function remains inside the body. These are things like proteins,
lipid bilayers, enzymes, intersitital fluid and blood plasma. The second begins on the inside
of the body and ends on the outside, such as some epithelial tissues, hair, horn claws and
scales. I call these "transomatic" metabolites because they make a transition from being
produced internally to serving an external purpose. An interesting trait of transomatic
metabolites is that part of their purpose in most cases is to wear or erode through use. For
example, skin constantly sloughs off, teeth and nails wear and hair falls out. (Though, or
course, skin, teeth and nails also have other obvious purposes.) In a sense the organic body
in this way surrounds itself with 'dead' matter for protection. The third kind of metabolite
is somewhat more interesting for us than the other two because it does substantial work in
our comprehensive ontology. Metabolism is a transformative process: it changes what is
not of the body into the body. One process of change that is essential to organic life is that
organisms must transform their environments in a way that conforms to their particular
expression of organic freedom. Birds' nests, beavers' dens and ant colonies are excellent
examples of their environmental transformation. These are manifestations of part of the
organism's scope of needful freedom because they make their world over to suit their own

particular purposes and sense of order. They express their metabolic identity in their
surroundings which becomes more apparent with highly individuated organisms. Because
the organism actively and purposefully transforms its world in accordance with its needful
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freedom, it is reasonable to categorize this activity as a kind of metabolism. This process is
distinct from the other two in that it begins and ends outside the body: the organism takes
up materials from its world and transforms them into an extension of its organic being.
Thus we will call these products "ectosomatic" metabolites because they happen outside the
body, but are yet part of the organism's self-concerned transformative power.
Though we cannot find endo-, trans- and ectosomatic metabolites in any biology
textbook, they are justifiable classifications for a few reasons. The first two are fairly noncontentious because they are already recognized in biology textbooks. However, they are
not distinguished from each other in those textbooks. My reason for making the distinction
is that organic bodies do in fact produce metabolites that are different in the way I just
presented them. Some metabolites have a function for the organism that creates them only
inside the body, while others serve their function only when they are on the surface of the
body. The "ectosomatic metabolite" is a more contentious class because metabolism is
usually defined as "the totality of the biochemical reactions that take place within" the
organism. However the reason for making a distinction here follows from our discussion in
section 2.4. There we discussed a problem with evolutionary theory that both Jonas and
Lewontin indicate, that the ideology of modern biology breaks the organism from its
environment, which misses the point of organic existence and fails to recognize the creative
agency of the organism. Ectometabolites are precisely the effect of the organism's power to
transform its environment. Thus, inasmuch as Jonas's and Lewontin's criticisms of

evolutionary theory are accurate, I am justified in distinguishing a kind of metabolism—the
organism's essential transformative power—that speaks to not only to how life changes its
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environment into its own world, but also includes those changes within an account of the
organism.
The word "metabolism" has its roots in the Greek word for "change" and it this essential
life function that is at the same time the structure of its own identity. Organisms are agents
of different kinds of metabolic changes. If we now also consider how the organism changes
its world to suit its needs, then those worldly activities and their objects will come under our
formula of organic being. There seems to be no obvious reason why the fundamental
transformative power of the organism must be restricted the body proper. Using the
concept of metabolism to extend the application of needful freedom, beyond what we might
normally think of as the organic body has more descriptive power than an account which
does not, because some life forms express transformative capacities outside their body.
Distinguishing between endo-, trans- and ectosomatic metabolites gives philosophical
ground to the rich descriptions of the organism because it includes the relevant factors of
the environment. As Lewontin pointed out above, when a field biologist describes a bird
she must include its nest and what objects the avian has in its world. Those "objects" are
needs and that by which it is free, through its needful activities, to be.
In fact, thinking in this way is required to resolve the break between the organism and
the environment that Lewontin argued is implied by evolution theory. Like Lewontin,
Jonas accused Darwinism of a causal distribution that made the organism appear as a "long
history of disease," which called for an account of the organism that included the aspects of

its immanent self-concern. In both approaches the requirement to correct the evolutionary
account is the same: that the theory accounts for the organism's creative agency. All life
forms have a world in which they exercise their freedoms, have concerns and some minimal
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level of inwardness. If we view organisms as merely the byproduct of a mode of
mechanical replication that reduces it to genetic success and failure we miss point of
organic existence, which as organisms ourselves is readily available.
In this sense, we can distinguish between the organism's "world" and its "environment."
An organism's world is all that is inwardly charged in its outward field of dependence and
possibility by the metabolic call for nourishment. The "environment" is the sum of
whatever is not required to give an account of an organism in question under metabolic
ontology. For instance, if we were to talk about a sparrow and a snail, the blade of grass
beside the rock where the snail sits is an object for the snail, but for the sparrow the grass,
the snail and the rock are merely part of the ubiquitous environment. The organism's
"world" is whatever is relevant to its self-concern from its perspective, however minimal.
There are two justifications for this distinction. First, this distinction makes provision for
the self-creative agency of the organism, while leaving aside elements that do not fall within
the organism's self-concern. Because the organism has a "world" that is necessarily
articulate and punctuated in proportion to its expression of needful freedom, there is also a
ubiquitous "environment" made up of elements 'irrelevant' to it. Irrelevant, here, implies
whatever is outside the circumference of the organism's total field of expression, so
something may be relevant to the organism without its 'awareness.' For instance, if a wolf
has the initiative on a stag, that wolf remains part of the environment and is not a relevant
object for the stag until the lupine's jaws slam shut and catch the stag by surprise.

However, though the stag was not aware of that wolf this does not mean wolves are not part
of the stag's world, because they undoubtedly become part of its world when the stag is
aware of them. Instead what we point out in that example is that the distinction between the
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organisms, their world and the ubiquitous environment relies on what the organism is open
and responds to in its every-day life activities. Second, this account of the organism aligns
closely with both professional attempts to describe it in field ecology and the experience the
organism may actually have. An organism's world is what it is open to, has the need for,
and has the freedom to achieve, and the relationships of an inward singularity that cares for
its own existence through that world. We can think of an organism's world as structured by
its objects through its life functions, which, taken together, are the elements of its normal
ecological habits.
With these distinctions in mind we are now prepared to examine the nature of
technology under metabolic ontology.

3.3 Technology as an Ectosomatic Metabolite

"Technology" comes from the Greek terms "techne" for skill or craft and "logos" for
words, logic or expression. Taken in this way "technology" is the general expression of
human skills or crafts. However, what I mean by this term is the totality of the general
human activity which produces artifacts. In this way technology refers to a ubiquitous set
of activities. Our normal day to day activities are facilitated by technological products that
fall into the backdrop of our civilized environment. When we draw water from the tap the
water treatment facility is removed from the experience, but the tap and cup are not. The
word "artifact" derives from the Latin words "arte" meaning art and "factum" meaning
something made. We will consider artifacts and tools to mean the products of technological
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activity. We will distinguish "technology" from "artifact" for convenience sake with
"technology" meaning the general activity and "artifact" naming the specific products. That
there is a great portion of human technology that is not part of most human's awareness, but
rather ubiquitously forms the human made environment. Artifacts on the contrary are those
"objects" that a human being might take up in her day to day, self-concerned activity.
For Jonas, self-concerned activity is guided by our ideas and imagination. This is what
he means when he writes that the "uniquely human fact" beyond animality is the "eidetic
control of motility." In other words this is when we move "governed not by set stimulusresponse pattern but by freely chosen, internally represented and purposefully projected
formr180

This is the freedom of humanity for Jonas. He argues that the "new mediacy

consists in the interposition of the abstracted and mentally manipulable eidos between sense
and actual object, just as on the level of animal mediacy the perception of objects was
interposed between the organism and its primary environment-relation."

For Jonas, this

freedom mediates over an "immeasurable distance" between the human organism and its
surroundings.182 In the context of Jonas's view of evolutionary ascension, humans are
uniquely individuated because they mediate over this great distance.
In all life forms, mediation is a necessary function which relates the organism to its
world. The greater the distance between self and world, the more individuated the self and
more pronounced the world. Humans mediate over a greater distance than any other life
form through imagination and purpose. By Jonas's account human purpose is guided by the

180

Jonas, 2001, p. 172.
Jonas, 2001, p. 184.
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The term "environment-relation" Jonas uses above could be replaced by "world" as he argues elsewhere
that organism's have a world by virtue of their being open to the objects of their needs. See Jonas, 2001, pp.
84-85.
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eidos. Our concern is precisely to ask what does the eidos guide humanity to do? If imagemaking' is proof of human uniqueness, how did the human make the image? The skill
involved in creating any artifact is part of humanity's general technological activity. The
actual objects we create must fill in the gap between ourselves and the world if we are to
physically mediate with our surroundings as organic beings.
Jonas does not seem to consider technological activity to fall under the descriptive power
of his metabolic ontology. He claims that the "tool is a human device by virtue of having in
itself nothing to do with man. It neither arises from any organic function nor is subject to
any biological programming."

What he means is that the tool or artifact itself has no

purpose because that resides in humans and not in devices. After all the a tool might be
made for one purpose but have another added on later, which shows that the use of a device
is always relative to human purpose. However, we take issue with the idea that the tool
does not "arise from any organic function" because this part of Jonas's argument conflicts
with the requirement of his project to resolve the dualism between humans/animals and
mind/nature through the continuity of evolution. In our view the differences between
organisms on any particular evolutionary line are in degrees that ascend in terms of needful
freedom, which is a reflection of the organism's self-concern over evolutionary time.
Hence, to exclude technological products from this general organic activity is a decisive
break from Jonas's overall philosophical project.
Jonas contends that because of the continuity implication of evolution theory we can no
longer view that 'mind' as a principle ontologically foreign to life, and for that reason I

Jonas, 1996, p. 78.
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argue that we must view human technological activity .under a metabolic ontology.
However, Jonas believes that artifacts do not arise from any organic function, and that
technological progress is not a 'natural' form of evolution. He reasons that evolution
happens gradually over small incremental steps and "can afford innumerable 'mistakes' in
its single moves;" whereas the "enterprise of modern technology, neither patient nor slow,
compresses—as a whole and in many of its single projects—the many infinitesimal steps of
natural evolution into a few colossal ones and foregoes by that procedure the vital
1 RS

advantage of nature's 'playing safe.'"

Essentially technological activity causes more

problems than it solves because it moves along too quickly, which differentiates it from
natural evolution because it adds the "causal tempo of technological interference with life's
system."186
Here the inconsistency of Jonas's thought in regard to technological activity is clear if
we consider his problem in terms of tempo. First, and most importantly, the central concept
of Jonas's philosophical biology is needful freedom, and its ascension over evolutionary
time results in greater freedoms and dangers. In the concluding discussion of animal
freedom and self-transcendence he writes that "[t]his increased mediacy buys greater scope,
internal and external, at the price of greater hazard, internal and external."

However, in

the above paragraph, his view seems inconsistent if not contradictory when he remarks that
human technological progress "forgoes . . . the vital advantage of nature's 'playing it safe.'"
If needful freedom ascends to greater degrees of freedom and hazard, why should we not

Jonas, 2001, p. 57.
Jonas, 1984, p. 31.
Jonas, 1984, p. 31.
Jonas, 2001, p. 107. Emphasis added.
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understand that this general ascension is exactly what is going on in human technological
activity?
Second, in section 2.4.2 we discussed three animal Classes. Each group we considered
was free from some factor of its environment when compared to its immediate ancestor
Class. For each class was liberated from limiting needs of its ancestor by some form of
some metabolic product. For reptiles it was keratinized skin and amniotic fetal protection
that gave them freedom from environmental moisture; however they were still limited by
diurnal habits. Mammals became free from the need for external heat through an increase
in the tempo of their metabolic process: mammals are endotherms. In both cases this
increase in freedom came with a correlative increase in nutritional requirements. The
general ascent of animal freedom seems to imply in this sense an increase in tempo that
comes at a cost and grants a greater degree of freedom. Another interesting reason to see
that the tempo of technological activity is part of the general ascent of organic freedom is
that animals learn whereas nutritive organisms do not. In a sense the learning process could
be thought in one sense to be a recapitulation of the evolutionary process itself. Where, for
instance, it might take a plant species innumerable generations to adapt to a new ecological
setting, many animals can do so within the span of their lifetime through behavioral
adaptation. In this sense, the tempo of animal freedom is far greater than nutritive
organisms.188 If we recognize a general ascent of needful freedom, then it seems that one
w a y freedom ascends is by increasing in tempo. If these several points are true, then Jonas

This does not imply that the psychic life of nutritive organisms is bereft of activity. There have only been a
few attempts at experimentation that demonstrates the psychic life of plants. See Thompkins, 1973.
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cannot maintain that human technological activity breaks with the ascension of needful
freedom because it introduces an unnatural tempo.
Humanity is ascended in its imaginative and purposeful expressions of needful freedom,
which by Jonas's admission are elaborations of the perceptual and emotive powers of
animals. Our derivation of an ontological formula from Jonas's interpretation of the
biological facts revealed that there are three axes of organic ontology: a spatial, a temporal
and a physical. These are polarized into respective fields by an organism's expression of
needful freedom. Perception and emotion are two of the three that animals express and
correspond to the spatial and temporal axes. The final physical axis is an elaboration of the
basic metabolic field that animals express by their motility. As animal movements are
guided by perception and emotion, Jonas tells us that human motility is guided by the eidos.
However, one thing that humans do when they are so motivated is make things. In order to
provide a more consistent picture of organic ontology, one that includes human artifacts, we
will now discuss how artifacts are an organic expression of the physical axis.
Earlier we differentiated between three kinds of metabolite in order to provide an
account that included the relevant features of an organism's world. They were
differentiated in terms of the nature of organic products and called "endosomatic,"
"transomatic" and "ectosomatic" metabolites. The first begins and ends its function in the
body; the second begins in the body and ends outside and the third begins and ends outside.
Each kind of product is the result of an organism's transformative power. Humans have a

greater share in this power than any other animal, which is evident from how we reshape
out surroundings to suit our needs. Our special power in this regard is technology in
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general, and of the three kinds of organic product we have distinguished, technology fulfills
the criteria for being an ectosomatic metabolite.
As was said, there are many metabolic products that are not living. Hair, claws, shells and
horns are extensions that are only useful to an organism because they are transmetabolites,
meaning that in their purpose for the organism they are subject to wear. We could say that
these products are once removed from the living body but, nevertheless, are integral
components of daily organic existence. In many cases, organisms turn their fundamental
transformative power on the world and make it over to suit their needs. When a life form
metabolizes the world around it in this way we call the product an ectosomatic metabolite
for two reasons. First, the organism makes the final product from materials in the world
which never enter into its endosomatic processes. The product begins as external materials
and serves its function outside the body proper. Second, this transformative process makes
the organism's ubiquitous environment into a world that reflects life habits. Metabolism is
an immanent expression of organic self-concern, and here we see that same concern being
extended outward. Explicit examples of this process are bird and fish nests, mammal and
reptile dens, and ant colonies.189 Similarly, humans modify their surroundings with their
expression of this transformative power. (We will, though, examine the important
differences.)
Regardless of our distinctions some may argue that many human products are simply
unnatural. There are chemical c o m p o u n d s that are not produced by natural processes, but

A paper wasp's hive is technically a transomatic metabolite because the wasp must process the cellulose
internally. Male bower birds "bowers" are fine examples of highly elaborate ectosomatic metabolites.
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through the artificial means of the sciences, such as most grades of plastic.

Here

technology is called unnatural precisely because artifacts are made by human hands, and not
by the independent forces of nature. We can easily see the rationale behind this view
because it has been historically erected in our traditions. The difference between a natural
product and a man-made product is usually taken to be obvious. We believe we can
distinguish between the two if we see something like a geometrical shape: a city skyscraper
is nothing Tike the towering forest redwood. The tree was produced by organic growth; the
skyscraper by construction crews. Therefore, we could conclude that technological artifacts
such as skyscrapers are unnatural and not metabolic products like redwood trees. But
consider how different natural products can be from one and other. The carapace of a bee is
drastically different from the flower petal upon which it rests, and the insect's gossamer
wings are alien to the plant's stalk and roots. So a difference in appearance alone is not
sufficient to distinguish between the natural and unnatural. However, one might still hold
that there are no creatures that produce geometrical shapes like squares and circles which
often define technological artifacts. But this is erroneous, for the stems of mint plants are
always square and the pupil of a dog's eye is circular. However, one might raise the
critique that the fact that humans make artifacts whereas life just grows its structures, so we
are justified in calling the former unnatural. This does appear strikingly true if we
reconsider the circularity of a dog's pupil or the squareness of a mint stalk because they are
not really m a d e at all. The pupil and the stalk are grown parts of the organism and w e need

The first artificially produced chemical was urea by Freidrich Wohler in 1828. Until his work proved
otherwise, many people held that organic products could only be made in the living body which held the
'vital' spark.
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to invoke no making to give an account of their existence. In fact when humans make
artifacts they tend to stay made; whereas most grown things must be continually renewed.
Technological artifacts are immanent to modern human activity as claws are immanent
to the activity of great cats. However, taken by themselves they are no more alive than a
severed hand. Once they have fallen out of use we would no longer consider them as part of
the extended human body, but rather its remains. This is equally true of the animal's claws.
We can understand technological activity as metabolic according to the same process that
we came to know metabolism itself. First, all artifacts are matter informed with human
concerns or purposes. Not unlike the way claws of a great cat or the shell of a snail embody
organic purposes; we have knives and cars with our unique expressions of needful freedom.
Second, to some extent the difference in their ontological character is temporal. When
viewed over time, an organic form becomes liberated from material identity through the
metabolic process. Over the lifetime of any artifact, even if left along in storage, it will
erode and need repair and continual maintenance. Therefore, third, the form of an artifact
becomes free from its identity with matter so long as it serves our purposes. By itself, a
knife lacks life, but in human hands, over a lifetime of use it becomes embodied extension
of our organic freedom.
This follows from our distinctions in the kinds of metabolic products. There are
differences between ecto- and endosomatic metabolites that have to do with the kind of
function they have for the organisms. Endosomatic products are in a state of constant

regeneration and growth without which the organism would die. Though transomatic
metabolites must be regenerated they actually serve their purpose by being worn away or
sloughed off. Ectosomatic products must be continually 'regenerated' or maintained but do
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not themselves undergo metabolism—they must be transformed by an organism. So far
ectosomatic products seem to reasonably account for human artifacts under our metabolite
distinctions; however we can take the idea to task and relate it to earlier ontological
discussions.
The body's creations are effected by anabolic and catabolic operations, and
technological activity is similarly polarized by making and breaking. Catabolic operations
are analytic because they break down materials into materials and energy. Anabolic
operations are synthetic because they take energy and matter from catabolism to repair and
maintain organic structures. These general processes are coupled in all organic activity.
With respect to these processes the making of artifacts is only different from other organic
activities by degree. If we recall the ascension exemplified by animal evolution, we see
that, though human creations might look different from other organic products, we should
be able to account for them as manifestations of needful freedom. Metabolism is polarized
between catabolism and anabolism, the simple analytic and synthetic organic powers. The
expansion of needful freedom requires a proportional increase in the magnitude of the
dipoles on each axis. The fields on each axis, then, expand in their respective scopes. As
we saw, Jonas argued that the human expression of the perceptual field and emotional field
is imagination and purpose respectively. This leaves the motile field, which is the animal
elaboration of metabolism. Using metabolism as a guide the human expression of the
physical axis of organic being is technology. If we take the analytic and synthetic

operations of catabolism and anabolism as guiding concepts we can discern how the
technological field might be polarized in organic ontology. This technological field is
polarized by the powers of making and breaking. Put simply, you need to break a few eggs
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to make an omelet, or in less colloquial terms to make a house you must break up a forest.
In our making processes we take up energies and materials released through our breaking
powers. For example, if a human is to make a knife she must (or someone must) mine the
raw ore, break it from the ground and smelt out the iron. This is an analytic process
because it breaks down materials into elemental matter. In this case, the knife is forged out
of steel, which is a combination of carbon and iron. Here we see a synthetic process
making from base elements a form that fulfills a particular range of human-defined
purposes. Thus, technological activity can appear as an elaboration of the metabolic
process in terms of coupled powers of making and breaking.
It might appear as though technological 'catabolism' or breaking takes energy and does
not create it, but this is incorrect. The mine from which we draw the ore is not an isolated
structure, but is connected with other industries that enable its existence and operation.
Thus, machines are needed to dig the mine; they require fuel, which involves the fuel and
construction industries. We cannot understand a mine in isolation more than we can
understand a hand when it is severed. Rather we must see both as they are joined
holistically in organic activity in general. Seen thus en masse and over time technology
appears as an ectosomatic metabolic process. In a sense we can take technology as an
extended body inasmuch as it 'catabolizes' energy from a variety of sources such as fossil
fuels and stored kinetic energy and matter in the form of metal, stone and hydrocarbons.
These materials and energies are consumed by 'anabolic' processes to build consumer
products and maintain our cities. Through innovation and growth, our needful freedom is
modified, expanded and continually elaborated as we adapt to the problems of human life.
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So far we have mainly considered technological activity in terms of making artifacts and
the required breaking powers. That technology is polarized by making and breaking is
evident when we consider how any artifact is made. However, many of us never encounter
the process of making ectosomatic metabolites and are more familiar with artifacts as they
are in our day to day lives. We will now consider some everyday activities which illustrate
how artifacts appear as ectosomatic metabolites and extensions of our organic bodily
condition.
Consider the necessity of normal household chores. As the days pass, our houses get
dirty by being lived in. Things get misplaced, the floor needs sweeping, the dishes pile up
and parts of the house get run down. These are all unavoidable consequences of living that
each and every one of us must attend to (either on our own, or though someone else's
labour). During the course of taking care of ourselves, our household falls into disarray and
must be cared for itself. We have to repair and maintain its parts, clean the floors and
dishes, take out the trash in order to be comfortable in our homes. All of these activities are
immanent to our self-concern and the biology of our homes and perhaps the most regular
expressions of our "world." We must commit a portion of our time to metabolize our
household world so it suits our needs. In this sense, though our houses provide us with
freedom from the elements, that freedom comes at a cost—maintenance and repair. These
activities are necessary consequents of our organism and illustrate needful freedom in the
home. As ectosomatic metabolites our household world is continually transformed to suit

our needs.
Another interesting fact of the modern home is the integration of biological factors into
its design. Though homes have always been shelters and places for organic freedom, only

93

recently have they begun to actually contain elaborate expressions of our needful freedom
through technological advances in refrigeration, plumbing, heating, etc. The house
constantly processes water, waste, and heat more or less on its own, and as such comes to
more closely reflect our organic condition. The refrigerator keeps food from rotting; the
mouse traps cull organisms that might spread disease. In short it seems as technology
progresses our houses become more elaborate expressions of our needful freedom.
In the most common examples of artifacts we see the foundational concept of organic
ontology: needful freedom. Our ectosomatic metabolites grant us freedoms at a cost that
comes through exercising their powers. In this sense, organic ontology provides an account
of human artifacts and demonstrates its formulaic power to provide a comprehensive
understanding of life while maintaining the differences of each of life's expressions.

3.4 The Implications for Jonas's View of Technology

Jonas lived during a violent and deadly period in human history with two world wars, a
holocaust and the first nuclear weapons. The threat of destruction came on two fronts. One
came from the possibility of destroying life on Earth quickly with the push of a button or
slowly by the toxification of the atmosphere. The other was provided by the success of
evolutionary theory and threatened the very image of humanity with eugenics and genetic
engineering. It should be little wonder that Jonas believed that modern technology was far
too dangerous.
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Accordingly he sought to develop a new ethics which could deal with the "altered nature
of human action," which arose from modern technological progress. He observed that the
difference between modern technology and its earlier counterpart changed the scope of
human power for the worse.191 Where earlier technology had a limited effect that we could
clearly foresee; modern technology has effects that extend far into the future and spread
over the whole globe. Until the modern era, technology by Jonas's account could not
interfere with the general ecology of the planet or endanger the future of human existence.
Hence Jonas's ethics has two key features, the first as we discussed in section 1.2 is the
imperative of responsibility for the future of human life on Earth. The second and tied to
the first is a "futureology" that promotes a "heuristics of fear."

In other words, if we are

to care for the future possibility of human life on Earth, but the effects of our technological
powers on the environment those generations will depend is unpredictable, then we need a
futureological science that can open us to the dangers of our actions. This will promulgate a
heuristics of fear that can guide our decisions. In essence Jonas portrays a view of
technology as being dangerous and having unpredictable, longstanding consequences.
Rather than taking on Jonas's substantial ethical project we will briefly show how our
critique of his view of technology might have implications for his ethics. The goal of
Jonas's project was to overcome the dualism between humanity and nature that he saw as
responsible for modern nihilism. His method was to find a way to describe all life forms as
being minded to some degree. We followed Jonas's existential interpretation of the

biological facts and derived a triaxial-dipolar formula of metabolic ontology. The aim of

1
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our formulation was to further Jonas's existential biology and to criticize his views on
human technological activity. It seems that where Jonas resolves the divide between
humanity and nature, his criticisms of mechanical thinking and perhaps his own historical
situation seem to imply a divide between humanity and technology. When we came to
discuss the human expression of needful freedom in Jonas's thought it covered only two of
the three axes required for a full account of an organism. Accordingly, we discussed
technology as being the human expression of the third. In order to argue for technological
activity as a metabolic process we had to reexamine the kinds of organic products. Thereby
we came to an interesting new analysis of the kinds of metabolites, one of which was
ectosomatic and provided a biological rationale for recognizing technology as a metabolic
product and thereby the extended body of humanity.
This view of technology implies that a "heuristics of fear" may not be the correct method
for a futureology that can inform Jonas's imperative of responsibility. Our artifacts embody
our self-concern and as such they require care. If we are to use a method of fear to inform
decisions about our technological activity we may do violence to ourselves. He tells us that
in regard to scientific progress we would do well to listen to the prophets of doom over
1 0^

those of bliss.

We do not recommend listening to prophets at all, but rather our view

allows for another route.
The ascension of needful freedom through animal evolution results in increased degrees
of individuation. Now consider that over the evolutionary history of life on this planet there

have been several intense mass extinctions, one of which destroyed nearly all life on this

Jonas, 1984, pp. 31-35.
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planet. Some of these extinction-level events were caused by large chucks of space debris
which collided with our planet.194 This is a problem for life. The kind of power that would
be required to stop another even like this from happening is only held by human hands. In
this way a terribly frightful invention, the hydrogen bomb, becomes a device of salvation.
The point is that technology is an expression of needful freedom and as such provides a
repertoire of solutions to life's problems. Even if through hasty progress and blind
ignorance we cause an environmental catastrophe the only way to solve that as a problem is
to press onward in our technological innovations. We must not fear ourselves. Perhaps,
instead, we have to genuinely be attentive to the possibilities that lay before us and are
approachable through expressions and realizations of needful freedom.

Sadava, 2004, pp. 445-50.
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Conclusion

Technology is an ectosomatic form of metabolism that constitutes the extended body of
humanity. It embpdies our self-concern; it gives us new and evolved forms of freedom. Our
extended bodies have interchangeable components and new appendages.195 This is evident
in our experiences of using artifacts. To begin with we are like a child with a new
instrument, and then, over time and trial, our bodies grow to accept the thing as an organ.196
When we connect with artifacts, they become extensions of our purpose and fuse into
organic unity. This unity is our world.
In this way we have no need to see ourselves or our creations as unnatural, and in the
same light we must recognize our kinship with all living things. Freedom itself, a word we
hold so dear, is a trait of all life forms as they are autonomous organic beings. Since we
have not scientifically realized a fusion between mind and nature, we may fail to recognize
what we believe is best about ourselves in all living things. I would argue that it is our lack
of compassion that is the problem, for how often do we look at another creature and wonder
about its psyche and try to understand how that might be? Perhaps we should have a
science that makes this effort in its presumptions and techniques, and a politics that
responds to the discovery of freedom in a forest's many tribes of plants, fungi and animals.
How would the forest vote? What implications this might have for the sciences of ethics
and politics is beyond the scope of this work, but identifying these implications would

prove informative project.
195

See "A Manifesto for Cyborgs," Haraway, D. 2004, pp. 7-46.
For a phenomenological account of how instruments are incorporated into the bodily schema see MerleauPonty2006pp. 112-171.
196
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There is a general concern that springs from humanity's degradation of the environment.
Some say that humans are disconnected with the natural world. This is justified to some
degree, for we have always made a distinction between ourselves and nature—after all we
call artificial only what is made by human hands. But this self-conception nonetheless does
violence to what humans are as organic entities, and in turn excludes all other life forms
from what we take to be particularly human, such as freedom. Though we do live at a great
distance from the 'natural' world, we fill in that space with extensions of ourselves.
Evolutionary theory should teach us that whatever traits we value in ourselves have been
'built up' through the lives of countless 'lesser' creatures. If we exclude life from what we
take to special about our lives, we cannot but cause harm to our environment and ourselves
through our ignorance. What we need is compassion and an understanding of life that does
not unjustly discriminate based on a fated historical perspective. It is for us to listen and
respond to the mute outcry of all living things.
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Figure 3- Human Beings (fields = circles: technological, purposive & imaginative)
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