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Preface to the Chinese Edition of
A Third Window -

Natural Life beyond Newton and Darwin

A Third Window is the final monograph in a trilogy that I wrote in the attempt to describe
changes in the living world in terms of networks of whole systems. In my first book , Growth and
Development : Ecosystems Phenomenology, I focused on mathematical tools that could be used
to uncover traits of whole systems that were not apparent under casual observation. I also noted
how ecosystem change seemed not to come about in the mechanical fashion that is common to
most scientific discourse.

In my second work, Ecology, the Ascendent Perspective, I turned my attention to elucida-
ting the nature of the causalities behind whole ecosystem change. It turned out that influences
other than conventional bottom — up causality were at work, especially autocatalytic develop-
ment, which violates the stricture against closure (the requirement that only material and me-
chanical causes are legitimate in science).

Both of these works are now available in Chinese. During the course of the translation, it
became evident that the cultural background that Eastern and Western scientists carry with them
into their work can differ greatly, and some understanding of both perspectives is necessary for
clear communication. These differences become even more profound when one ventures into the
realm of the philosophy behind nature, which was the subject of this third work, A Third Win-
dow.

In surveying the conventional ( Western) philosophy of science, I became concerned about
two metaphysical problems .

(1) Over the past 300 years science has been largely materialistic in scope. While viewing
nature in terms of material has provided many pragmatic advantages, focusing on matter creates
a major metaphysical problem. Neutral matter did not appear until some 300,000 years after
the Big Bang. How can one ground a scientific worldview on something that was not present for
a considerable while after the beginning?

(2)Most conclusions about how nature acts as a system have been predicated on simple
models that are rarefied, homogeneous and weakly — interacting. But according to cosmology,
that is certainly not the way that the universe came at us. Such simplistic conditions could only
have existed very late in the evolution of the cosmos. The beginnings were incredibly dense and
enormously interactive. While the simplistic models conform well to Aristotelian logic, can the
same be said about the evolution of the universe?

It became obvious to me that it was necessary to articulate and scrutinize the metaphysical
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foundations upon which science rests. Surprisingly little has been written about the foundational

axioms of Enlightenment metaphysics, and so I followed the lead of my colleagues Bruce Weber

Uscience. These axi-

and David Depew, who had articulated the basic postulates of Newtonian
oms conformed well to a world composed entirely of inert material objects acting according to
timeless, symmetrical laws.

The metaphysical shift had to be away from the material objects and towards something
more fundamental. Some physicists had realized the problem of basing everything on material
and so now talk about “fields”™ as the primary elements of nature. But fields based on symmet-
rical laws are incapable of depicting intrinsic change. Rather one is interested in sequences of
events over time, or what are called “processes”. The discipline of process philosophy, devel-
oped primarily by Alfred North Whitehead and John Cobb, begins with events and processes as
the fundamental elements of the universe.

Sequences of events usually evoke the metaphor of a pathway, and in a changing universe
not all of the steps in the pathway are determinate. That is, it often happens that some events
can result in multiple possible outcomes. Whence, the prevailing metaphor for a science based
on process appears to be the network, which happened to have been the primary tool during my
career as an ecologist that I used to describe whole ecosystems.

The conventional sense of a network is that it is a depiction of the constraints that hold a
system together, and indeed they do depict such bonds. But at least some nodes in almost all
networks of real systems are multiply — connected, meaning that at those points the system has
some flexibility to act in different ways. Such flexibility is a lack of constraint. Flexibility is al-
so absolutely required of any system for adaptation and persistence.

In Growth and Development I showed how the mathematics of information theory could be
used to quantify both constraint and the lack of constraint in the same mathematical fashion.
Thus, scientists now have the ability to quantitatively investigate the balance between the con-
ventional positivist attributes of a system (its constraints) against its apophatic lack of the same
attributes (flexibility). That such a balance is crucial to the sustainability of living systems has
long been appreciated in the philosophies of both East and West. The Dao of Nature emphasizes
the constant conversation between Yin and Yan. The Milesian school of Greek thought depicted
the world as the outcome between building up Pand breaking down. Enlightenment science,
however, remains largely blind to the crucial role of the apophatic in natural dynamics. It is
like looking at the world with one eye shut.

A Third Window elaborates my attempt to fashion an axiomatic basis for this fuller dynam-
ic. By considering how things change in contrast to how they remain the same, I was led to for-

mulate three postulates for natural dynamics, each of which violates one of the axioms of En-

(D Recent historical analysis has revealed that Newton did not entirely agree with many of the logical assumptions that

since have come to bear his name < http://www. neutonus — reformatus. de/frameset. html >.



HSTRRAF (3€30) = I =

lightenment science. The assumptions culminate in a natural dialectic that accommodates evolu-
tion more fully than can the Enlightenment picture of unchanging objects moving according to u-
niversal laws.

A key element of the new framework is the notion of autocatalysis, or the ability of a sys-
tem element to enhance its own operation via cooperation with other elements at the same scale.
This phenomenon is excluded from discussion under the conventional metaphysic, which per-
mits influences to act only from lower levels upon higher levels. Once autocatalysis enters the
discussion, three other important attributes immediately follow: One is facultative selection, or
the idea that participants in autocatalytic configurations will be augmented at the expense of non
— participants. The second is “centripetality” , or the result that participants in autocatalysis
draw progressively more resources into their own orbit. The third follows directly upon the first
two, namely, that new, elements can enter an autocatalytic configuration by accident and, if
their action happens to improve overall autocatalysis better than an existing participant, the new
actor will replace the less effective one.

Like the balance of Yin — Yan, these dynamical repertoires are foreign to the Enlighten-

ment metaphysic as it is currently promulgated. The worldview in the wake of Newton portrayed
all agencies as originating external to the system. With autocatalysis, however, causes behind
structure — building and re — structuring can also arise from within the system.
As for Darwin, he originally did portray evolution as a balance between exponential growth and
the elimination of actors by the external environment ( natural selection). His intellectual sci-
ons, however, gradually muted any mention of growth and became preoccupied with the elimi-
native actions of natural selection. Presumably, growth was too inexplicable to discuss alongside
the very obvious natural selection. But autocatalysis provides a proper foundation for the expan-
sionist half of the evolutionary narrative and promises to restore Darwin’ s original natural dia-
lectic. Still, Darwin’ s dialectic does not provide for rapid and significant changes that could
define new types. Change always occurred incrementally. The dynamics of autocatalysis, by
contrast, does permit the sudden emergence of radically new types and behaviors.

In all, the metaphysical approach of the process worldview presented in A Third Window
differs quite radically from the perspective that has guided science over the past 300 years and
which has spilled over into the cultural, economic and political world. The ecological meta-
physic that is introduced here is a truly postmodern formulation, but one that balances the de-
construction of the Enlightenment synthesis with a constructivist approach that both retrieves i-
deas from antiquity and introduces contemporary new ideas.

Very importantly, the new framework also constitutes a bridge between ancient Eastern and
Western ways of beholding nature. No one can deny that the minimalistic Enlightenment per-
spective did lead to amazing discoveries about our physical world and enormous technological
advances. But a more penetrating understanding of the phenomenon of life and the vagaries of

the social realm demands a deeper wisdom — a wisdom that draws more evenly from the global
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human experience. It is my profound hope that the process thinking presented in A Third Win-
dow will contribute in some small way toward a worldview that can be more evenly shared by
most of the cultures on earth — a perspective that is capacious enough to foster the vision of a
global unity that is sustained by a wide diversity of peoples.

For a third time, I am greatly indebted to Prof. Zhongmin Xu for his very significant labors
in translating both my words and ideas into Chinese. Our correspondence over the course of
translation will hopefully lead to collaboration that will put these abstract notions to work in sol-
ving concrete problems. In fact, Dr. Xu informs me that Prof. Chen Kegong has already ap-
plied developmental thinking in the city of Zhangye that is based on Chinese traditional culture
and which accords well with the theory presented in this book. Dr. Zhong Fanglei, was most
helpful in interpreting the development scenarios that transpired during the Zhangye experi-
ence. Dr. Xu received important help and support for the translation project from Prof. Cheng
Guodong, the Director of the Geography Department in the Chinese National Science Founda-
tion. Prof. Guodong also provided a fine example to Dr. Xu of how one behaves according to
honored Chinese traditions. Dr. Xu was also ably assisted by Dr. Song Xiaoyu and Doctor can-
didate Cai Guoying, who translated a first draft of this book. Dr. Huang Jiali and Deng Xiao-
hong contributed earlier to the translation of Growth and Development; Ecosystems Phenome-
nology and Ecology, the Ascendent Perspective. 1 wish to add my appreciation to these individ-

uals for their support and help to Dr. Xu in completing this ambitious project.

Robert E. Ulanowicz
Gainesville, Florida, USA
February 18, 2014
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