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The Atomistic

and Organismic Philosophies of Nature
philosophy
The atomistic
of nature had become widely accepted by
scientists by the latter part of the nineteenth century; and even
today it is still taken for granted by most biologists. But whereas
nineteenth century physics appeared to support it, twentieth century
physics does not. By now it seems very improbable that the whole of
nature could ever be explained from the bottom upwards in terms of
'atoms' (Greek:
ultimate, indivisible, eternal, material particles or
a-tomos, that which cannot be split).
The far-reaching changes in physics associated with the theory of
relativity and the field concept were an important starting point for
the new philosophy of nature developed bv A. N. Whitehead in the
1920s. Although many aspects of Whitehead's philosophy were
somewhat obscure, one of his ideas proved extremely influential in
the development of the so-called organismic or holistic philosophy.
He argued that enduring entities should be regarded not as material
objects, but as structures of activity. He referred to the latter as
organism.s, using this term in a deliberately wide senseto include not
only animals and plants, organs, tissues and cells, but also crystals,
molecules, atoms and sub-atomic particles. In effect, Whitehead
proposed a change from the paradigm of the machine to the
paradigm of the organism in both the biological and t}r^ephysical
sciences: "Biology is the study of the larger organisms, whereas
physics is the study of the smaller organisms".l
The organismic philosophy has now been advocated by many
writers, including biologists, for over fifty years.o They all recognize
in one way or another, the existence of hierarchically organized
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When the properties of wholes can be explained in terms of their
parts, it is only because the properties of the parts have previously
been explained in terms of the wholes. Electrons were not found first
and then used to predict electricity; DNA was not discovered bv
molecular biologists and then used to predict genetical inheritance;
microscopic magnetic domains were not found first and then used to
predict the existence of magnets, the laws of quantum mechanics
were not discovered first and then used to predict the properties of
chemical compounds. And even after the properties of these
lower-level systems have been discovered, the range of predictions
that can be made is very limited. For example, to this day, the only
chemical system that has been fully described in terms of quantum
mechanics is the simplest of all, the hydrogen atom. It was, indeed,
on the study of this system that much of quantum mechanics was
based in the first place.
According to the organismic philosophy, just as the properties of
an atom cannot be fully explained bV a study of its parts in isolation,
or those of a molecule by atoms, or those of a crystal by molecules,
so the properties of a living cell cannot be fully explained in terms of
its chemical constituents, nor those of a multicellular organism in
terms of its cells. At each level of complexity, new properties
emerge. Thus living organisms are not fully explicable in terms of
the sciences of the inanimate. In this respect the organismic
philosophy agrees with vitalism, but it goes beyond it in seeing this
difference as part of the general scheme of things rather than as a
unique discontinuity in nature.

Organismic Theories of Morphogenesis
Vitalism had been eclipsed by the end of the 1920s, but the
problems of morphogenesis remained. A number of developmental
biologists, influenced by the organismic philosophy, proposed that
the wholeness and goal-directedness of living organisms should be
understood not in terms of vital factors, but rather in term s of fields.s
These morphogenetic (or developmental, or embryonic) fields not
only in some way controlled and directed morphogenesis, but were
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also responsible for the regulation of embryonic systems after
damage, and for regeneration. Thus they were considered to have a
role very similar to Driesch's vital factor, entelechy (discussed in the
previous article in this series).
A new concept, related to that of the morphogenetic field, was
introduced by C. H. Waddington in the 1950s: the chreode.a He
'epigenetic
explained this in terms of his model of the
landscape'
(Fig.). The ball represents the developing system, and its rolling
downwards the process of development. An embryonic cell or tissue
is initially undetermined and capable of developing in various
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different ways; as embryology proceeds it becomes determined and
enters into a specific developmental pathway, represented by a
valley in the epigenetic landscape; this may in turn branch into
further valleys, and so on. Genetic changes or environmental
perturbations may push the course of development away from the
valley bottom up the neighbouring hillside, but there will be a

