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It has been my heritage to be educated in the West, versed in its science and implicated in its imperialist
conquests. However much I may wriggle and squirm, this is still the place from where I start.
It has been my opportunity to arrive at Schumacher College, and work next to the native elder, Brian Goodwin,
remembered in this issue. He understood a different vision that came to him whole. Brian and co-editor Stephan
Harding founded at the college an MSc in Holistic Science.
Holistic Science can mean many things to many people: an acceptance into somewhere we wished we had started
from, an inclusion into a vision that we might go towards. Some see it as prayer, some as a fieldwork, some as an
exploration: a kneading back into the earth that cast them. Above all, Holistic Science remains a question that
seeks to pre-empt the negation that society specialises in, as only one answer, alongside of which is an equally
powerful experiential assertion.
Terry Irwin, now head of Carnegie Mellon University School of Design, told us that one of Brian’s titles for a Holistic
Science journal would have been Ariadne’s Thread. Ariadne, according to Greek myth, supplied Theseus with a
thread. By unrolling the thread as he entered the labyrinth on his quest to kill the demon at its centre, he could
retrace by the thread his way back to life. Going into the roots of science, we emerge from the labyrinth by clasping
the two-forked nature of seeing.
Ariadne’s is the holistic thread spun in the silk of learned experience that is able to lead the reductive mindset of
focussed inquiry to confront its own central nemesis. Perception seeking into the inner eye of its journey finds the
way of release. The lateral sight of twofold seeing allows one to go into the labyrinth of one’s own deception and
yet to be immune to the fear of its illusion; true, one prong of our inquiry will always leave us pointed at by the
wasteful eye of the sprawling city, but the other points us towards a world that is still pure.
Any attempt to fix upon one example of a thread is going to disappoint some. In another’s language it is difficult to
understand the backward pointing complexity as one seeks to spin out of one’s known experience, a record that
allows Theseus to meet the demon at the centre and find the golden track back to wholeness. For the thread can
only be spun out of the materials of who we are; we will recognise in Ariadne’s thread details of her dreams of
love, hopes of a future and snatches of fairy tales all woven together to help Theseus escape.
So the thread of this issue is pieced together with snatches of science, patches of philosophy, catches of curiosity
that are taken from the lessons we learned as a child, woven back to remember the way into the maze of
wholeness and fragmentation. Maybe you will gasp at the thread so bohemian, when you expected to meet in the
journal at last that golden strand that held you to the majesty of your finest self. Yet the point of the thread to
wholeness, made from the wasteful pieces thrown from the classroom, is that it is made up from our origins.
For, once, (when? the Big Bang? the garden of Eden?) there was a whole question, whose cutting up is
remembered in the fragments that line our material nests. Spinning together the culture’s stories, we trace back
into the heart to find wholeness. Though numbers and scientists and Pauli and his archetypes - who you might
never even have heard of - might seem just rags to the disapproving mind, woven together they lead to where you
too are going.
In forthcoming issues we will highlight scientist, potter, forest-gardener, poet, who all in their own unique way
have come to weave together the forgotten rags of a culture drunk in its riches and follow the way to the heart.
Laugh at a thread made from material different from your own. Wish to add your story-twirl of living-fabric to the
ones we present here. Together we will find the junction where the road forks and sign the way out of the
labyrinth of fragmentation to a whole future.

Philip Franses
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First Light
This is the “first light”, the famous cosmic microwave background (CMB) radiation that moved across
space as the post Big-Bang universe cooled sufficiently to permit the formation of hydrogen atoms. It is
also the signature of all potential, as everything that was to be, including stars, elements, matter,
planets, earth, life signed up for a place in what was to develop.
Light, even from a star looked out on at night, is a record of history, for the light takes time to reach us.
But the radiation in this picture was not omitted by any stellar object, but is believed to remember the
birth pangs of the universe itself as it stretched out of its first skin! Bursting out from the Big Bang
event, space and time wrote this background script of their emergence.

This is the extraordinary place where we all live – the Universe

(We are grateful to the European Space Agency for permission to reproduce this first full sky image from Europe’s Plank telescope
which was sent into space in 2009 to survey the “oldest light” in the cosmos.)
See also BBC news http://news.bbc.co.uk/1/hi/science_and_environment/10501154.stm

Is the Universe in a State of Pilgrimage?
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Chris Clarke
In this article Chris Clarke gives the arguments
from a mainstream cosmological and scientific
perspective, between two world views: a
passive universe whose content may be
classified, analysed and definitively described;
or a dynamic participatory cosmos, whose
knowing is a question of lived experience.
(The essay makes reference to a Process and
Pilgrimage inquiry at Birkbeck College 31st
May 2009 that brought together Basil Hiley’s
work on the mathematics of process and
Satish Kumar writing on pilgrimage. Other
speakers at the event included Françoise
Wemelsfelder, Brian Goodwin and Philip
Franses.)
1. Is the universe in a state of pilgrimage?
I want to begin with this rather bizarre
question in order to focus our thinking.
Most scientists would probably object that this
cannot be so, because “pilgrimage” – as Satish
Kumar explained earlier – is a free decision to
move out into the unknown, to place oneself in
a state of unknowing in order to know more
deeply. It is an act defined by essentially
human qualities and thus impossible to
attribute to a thing like the universe. Such a
suggestion, scientists might say, is an example
of projection: an immature psychological
tendency to impute to other people or things
your own desires and emotions.
The charge of projection was carefully
critiqued by Françoise Wemelsfelder[1], in her
presentation which rigorously demonstrated
that many human emotions and behaviours
can be attributed to farm animals with just as
much validity as can be assigned to our
attributing them to other humans. So the

further question that I am posing is, can this
attribution of human qualities be extended
further from animals to the cosmos, and if so,
can the notion of process include aspects that
we think of as pertaining to pilgrimage? I
should add also, how are we to develop a
“science of qualities” if we are afraid of
“projection” in the face of any extension of
human subjective states?
At the heart of the orthodox objection to such
extensions lies, as Françoise pointed out, the
claim that acts such as “decision” are
subjective, while physical objects such as the
universe are “inanimate” and as a
consequence can only carry objective
properties. The idea of “objective” used here
could have at least three possible meanings:
1) Objective is that on which a consensus can
be reached by many (ideally all) people, rather
than only being accessible to one person. This
certainly defines a useful criterion which
science could choose to stick with. But, as I
shall argue next, there is nothing in it which
would in itself block the extension of human
qualities. I shall refer to this sense as
“universality”.
2) Alternatively, objective could be taken to
mean knowledge that is independent of
subjective awareness, and thus limited to the
formal content of what is experienced as
opposed to its subjectivity, in the sense of how
it “feels”. I would argue, however, that
subjectivity can, and should, be regarded as
extensible to other people and can thus be
objective. This is because our very first task in
being human is to learn to share subjectivity
with our primary carer. The carer and the child
are face to face doing just this, and this activity
can then extend to sharing their subjective

reaction to a third object, such as a toy,
present to both. Though language will soon be
added in the form of vocalisation, this sharing
of subjectivity is prior to language and forms
the foundation of our humanity.
3) Finally, objective may carry the implication
“precise and rational”, while subjective may
carry the implication “fuzzy and emotional”. I
strongly wish to exclude such implications
here. If science were to address subjectivity it
should, and can, address it with a clarity
equivalent to that of current science: clarity is
an appropriate word for this sense.
There is, however, a distinction between
subjective knowing and objective knowing (in
sense 2) that can be confused with gratuitous
fuzziness. Objective knowing is governed by
conventional (Aristotelian) logic, while the
former (as I shall describe shortly) is governed
by a different, context dependent, logic.
2. A model for knowing
In order to get the distinction between
subjectivity and objectivity in sense 2 clear, and
to shift to less ambiguous terminology, I will
introduce one particular model of knowing,
due to Teasdale and Barnard [2]. The model
describes the function of the human
mind/brain, not its physiology, with evidence
being derived from clinical practice and
detailed experiments in cognitive psychology.
It is sufficiently simple to be grasped as a
whole, but sufficiently detailed to account for
the main features of experiments in cognitive
psychology and clinical data [3].
The basic assumption is that the evidence can
be accounted for by representing the
brain/mind as composed of several intercommunicating subsystems, each dealing with

a particular sort of mental data. The data from
all of our senses, for example, is dealt with by a
set of low-level processing subsystems, one for
each sense, which then pass on the results of a
preliminary analysis to higher order
subsystems. All the subsystems have the same
general structure. They contain their own
memory store appropriate to the nature of the
data being stored.
The main feature of the model is the proposal
that our thoughts and behaviour can be
understood as being governed not by a single
top-level “self” but by two top-level meaning
systems working in tandem which they term
the Implicational Subsystem and the
Propositional Subsystem. The Implicational
Subsystem is concerned with broad conceptual
schemata regarding the significance and
implications of data for the person’s status and
well-being, which it derives from direct input
from lower-level subsystems processing
sensory data and from the propositional
subsystem. Reciprocally it has direct access to
the memory records of these subsystems.
The Propositional Subsystem is concerned with
statements of fact. It derives its input from the
language processing subsystem and from the
Implicational subsystem. (See diagram below,
illustrating the connections involving these two
top subsystems). This architecture of
connections explains why, for example, flashbacks of experiences in Post Traumatic Stress
Disorder are quite different from ordinary
autobiographic memory: the former derive
from the Implicational subsystem which has
access to comparatively “raw” stored sense
data and are unencumbered by any qualifying
narrative, while the latter derive from the
propositional subsystem where sense data
have been reprocessed and integrated in a
narrative

3. Our two ways of knowing
As Kant showed us, the world as we know it is
necessarily limited by our capacity to know.
This is not so much a matter of the limitation of
our senses (which have been enormously
enlarged by science) but of the limitation of
our meaning-making systems. Whatever
information we get from our unaided senses
and from scientific investigation is filtered
through our two main subsystems. Both are
equally vital: the implicational gives us our
sense of immediacy, reality and significance,
and the propositional embeds this with a
coherent story. The language of science, as we
know it at present, concentrates on the
propositional side and develops and refines the
“story” into the theories that have been so
successful. The alternative, of moving language
closer towards the knowing of the
implicational subsystem, as is done in poetry
and novels, has been regarded as totally
distinct from, and incompatible with science.
The human being views the world through a
window with two panes, one of which has
been entirely neglected by science: the
implicational pane of value and meaning.
Because our viewpoint is selective, that does
not mean that it is erroneous. On the contrary,
these cognitive subsystems would not have
evolved in us if they did not enable us to

engage effectively with the world. Thus we
would expect that they will both embody
reflections of the world: our physical world and
our social world. In the light of evolution, it
would be absurd to suppose that the
propositional faithfully reflected the full reality
of the universe, while the implicational was
completely irrelevant. The questions before us
are, what are the domains of applicability of
these two ways of knowing, and how do we
integrate them, and the languages that we
have adapted to them, into a “new language of
science”?
For this to be a language of science, one which
builds on the scientific achievements of the
past, I suggest that we look for universality and
clarity over both ways of knowing. The nature
of this clarity will be different as between the
two subsystems. The clarity of the
propositional requires classical logic and rigour;
the clarity of the implicational requires
discernment and emancipation from selfcentredness.
4. Quantum theory as a bridge between
subjectivity and objectivity
Surprisingly, quantum theory, which one might
think was so far removed from our everyday
life as to be largely irrelevant to the
implicational, has two aspects which bridge the
two ways of knowing, and even suggests that

the universe is in a state of pilgrimage! I will
describe these in turn.
(i) The logic of quantum theory is contextdependent.
All ordinary language uses context-dependent
logic. The truth of the statement “the cat sat
on the mat” depends on what cat, which mat,
and when. As Philip Franses will describe in the
next talk, the efficiency of normal language
depends on our ability to quietly hold the
contextual ambiguity of each statement and
allow it to resolve in the course of the flow of
the conversation.
Conventional scientific language, as used in
published papers, tries to limit this context
dependence – for instance, by first citing past
papers which stand in a line of tradition in
which terms have been defined. Although
much of the contextual ambiguity of ordinary
language still remains (without it the paper
would be almost unreadable – take a glance at
Russell and Whitehead’s Principia
Mathematica) there is an assumption that in
principle this ambiguity could be eliminated
and one would achieve the perfect structure of
Aristotelian logic. This uses what is often
loosely called “either-or” logic: every
grammatically proper statement is either true
or false but not both. (The contrary of this is
loosely called “both-and” logic.) Moreover a
standard set of rules of inference allows one to
get from one set of statements to another, so
that if all the statements in the first set are
true, then all the statements in the second set
are true.
Since the early twentieth century a variety of
alternative logics have been proposed in which
truth depends on context or where the “eitheror” of truth does not hold [4], or both. I find it
striking that, independently, there have been
proposals that quantum theory obeys one of
these alternative logics and that the
“unconscious” (corresponding to the
implicational) obeys an alternative logic. There
are differences between the logics proposed in
the two cases, but there is a strong common
theme of context-dependence.

The logic of quantum theory is different
according to what version of quantum theory
you are using (a further twist to “context
dependence”!) Quantum, theory is a protean
beast that is used in many different forms. In
its early days, prior to 1926, there was an
emphasis on what was called “wave-particle
duality”- the idea that “things” could manifest
either as waves, which interfered with each
other when they passed through slits, or
particles which had a definite position. These
two incompatible manifestations seemed to
indicate a sort of duality. From 1926-1927 Niels
Bohr developed a theory of “complementarity”
which, restated in modern terminology, says
that certain pairs of properties of (quantum)
systems are incompatible, in the sense that
one cannot consistently specify both of them
at once. While complementarity is an
immensely fertile idea; “wave-particle duality”
is not because “being a wave” and “being a
particle” are conceptual schemes, not
properties. Moreover, these particular
schemes are wrong because they rest on the
related fallacies of what Whitehead[5] called
“simple location” and “misplaced
concreteness”: electrons are not “things” in
the sense to which we are used. But, given
these problems and peculiarities of quantum
phenomena, was there any rational logic
behind it, or was it simply anarchic?
The first formulation of a quantum logic was
founded by Garrett Birkhoff and John von
Neumann in 1936 [6]. Their idea was simply to
take the formalism of classical logic, as it had
been formulated up to that date, and apply it
to propositions, like “the electron is in the right
half of this box”, referring to the state of a
(quantum) system at some given time. Their
focus was on deduction: given one particular
proposition, what other propositions can you
validly deduce from it? They found that they
could establish most of the normal rules of
deduction, with one exception. Chris Isham
illustrates this exception with the example of a
restaurant menu. Suppose your menu offers a
special breakfast deal with either fried eggs or
poached eggs, and sausages. You order fried
eggs and sausages, only to be told that this is
not part of the deal. Somewhat miffed you
switch to poached eggs and sausages, only to
be told that this too is not part of the deal. As

you protest, the waiter then points out the tiny
footnote on the menu saying that quantum
logic is used in this restaurant, and reminds
you that in quantum logic, given the
proposition “(F or P) and S” it is not necessarily
the case that “(F and S) or (P and S)”. This gap
in the possibilities of deduction was regarded
as so fundamental that the consensus has been
that quantum logic is a logic only in a very
formal and misleading sense of the word
“logic”.
The situation changed in 1998 with a seminal
[7]
paper by Chris Isham and Jeremy Butterfield
which used a very broad generalisation of
[8]
classical logic, known as topos logic , which
explicitly brought in context dependence. This
concurred with the original approach of Bohr
to complementarity, in which he regarded each
instance of observation as a distinct context,
where only certain properties made sense in
any given context. Isham and Butterfield
regarded these instances as distinct “windows”
on reality; and they added the vital addition
from topos theory that truth could be a matter
of degree and was not an either-or thing, This
certainly agrees with our everyday usage. We
are rarely 100% certain about the truth of a
proposition and we may well hedge our
evaluations of proposition with qualifications –
“yes, true provided that ...” introducing
qualitative as well as quantitative “degrees of
truth”. This addition made contextdependence more flexible, allowing the degree
of truth of a proposition to change
progressively with the context.
(ii) The logic of the implicational is context
dependent
In the 1970s a book was published by the
Chilean psychoanalytic psychologist Ignatio
Matte Blanco in which he argued that the
unconscious manifested as if it was governed
by a different logic from that of the conscious
mind. The most natural way to approach this
novel logic is, I think, through the idea of
association. The association of ideas is a
standard tool of psychoanalysis and something
we are also familiar with in our everyday life. If
we add the notion of context to association we
get a relation of association-in-a-context.

Suppose, for example, the context is that of
“parenthood”. In that case, if I first thought
about my brother in that context then I might
next think, by association, of his son, my
nephew. Conversely, if I were to start thinking
of my nephew in the context of parenthood, I
might next associate him with my brother. The
unconscious is thus working with an
associational relationship.
What is happening is that whereas in ordinary
logic “parenthood” is an asymmetric
relationship (if I am the Father of John, this
John is not the Father of me), here the
unconscious has converted it into a symmetric
relationship. Matte Blanco’s claim is that this is
the best that the unconscious can do: the
unconscious treats all relationships as if they
were symmetric. If we add to this action of the
unconscious the action of the conscious mind,
which has a full range of relationships, then the
two processes will weave together to produce
what Matte Blanco calls a bilogic, composed of
a symmetric logic of the unconscious mixed
with an asymmetric logic of the conscious.
While it would be facile simply to identify the
Freudian unconscious with Barnard’s
implicational, it is clear that any
implementation of the function of the
unconscious in their model will heavily involve
the implicational. Indeed all the evidence for
Matte Blanco’s symmetric logic equally
provides evidence for a symmetric logic in the
implicational.
Bilogic acts to merge concepts together: it
causes distinctions to blur and boundaries to
disappear. Complete dissolution into a sort of
universal haze is prevented only by the control
of the propositional and the influence and
guidance of the context of thinking at each
moment. The context determines what
symmetrical relationships are in action. Also,
symmetric logic acts to identify the part with
the whole, where what is meant by “the
whole” is determined by the context, the
current, but constantly changing, horizon of
discourse.
(iii) Both the implicational and quantum theory
are trans-temporal.

Time is by its very nature non-symmetrical, and
thus it does not survive into the implicational.
This contributes strongly to the disturbing
nature of the flash-backs in Post Traumatic
Stress Disorder, referred to above: they
emanate from the implicational, where there is
no time, and thus appear as if they were
present. So the sufferer feels as though there is
no escaping an event that is constantly
present.
Similar things happen in quantum theory, such
as the symmetry of future and past in quantum
formalism. In addition the phenomenon of
entanglement, often erroneously described as
“instantaneous”, is in fact non-temporal: the
Bell inequalities can be extended to the
temporal Bell inequalities and what is observed
is a correlation between distant states which is
indifferent to past, present or future
relationships. John Wheeler, in his arguments
for a process in which present observation
brings into being past manifestation again
underlines the non-temporality of the theory.
5. What is going on here?
If we were not starting, historically, from here
– “here” being only just past the climax of
Cartesian enlightenment culture – the remarks
just made might suggest that the foundation
on which rests our world (the world as it is
manifested to and by us humans) is
characterised by fluid context dependent logic
and by subjectivity; and that within this we
have carved for ourselves an ecological niche in
which this fluidity is tempered by a structure of
rationalistic language.
But, since we do start from a Cartesian
inheritance, we can move forwards from here
by exploring a synthesis between a language
which is autonomous and totally rationalistic,
and a language that places itself also at the
service of the implicational. Some further
points might offer a lead in this direction.
(i) Quantum theory as we currently have it,
vested as it is in a massive abstract rational
structure, is incomplete. [9] The clearest sign of
this is seen in quantum cosmology. There is
stronger evidence than I would have believed

possible 10 years ago that the universe
originated in a completely symmetrical
quantum state. Moreover the movement of
the universe away from this state of complete
symmetry seems to have the structure of the
quantum fluctuations that one observes when
examining, say, a laser beam. But such
quantum fluctuations arise as a result of the
interaction of the laser beam with a particular
sort of quasi-isolated massive subsystem of the
universe (A.K.A. an “observer”). So where do
the observers come from? From the
fluctuations. This circular story is consistent;
but a universe that just sits there in the
perfection of its symmetry is also consistent.
This is, of course, one version of The Problem
that has in many forms driven Western
philosophy from Plato onwards. Leibniz’
version was “why is there something rather
than nothing?[10] We need some principle of
be-ing, by which I mean the positive action of
standing out as existent.
(ii) The implicational is our vehicle for
recognising be-ing. It presents us, in a full blast
through our senses, with isness. We grasp being by extending our subjectivity to embrace
the other than stands before us, recognising –
whether this thing is a human or a rock – that,
as Martin Buber put it, “it is a Thou and fills the
heavens”. An other thus embraced has
“meaning” for us, in the sense of significance;
it carries implications for our own being[11].
(iii) The triad of meaning-being-subjectivity
seems to fit badly with the rational formalism
that we have developed in physics, with
astounding success, as far as it goes. But I think
we have a clue as to how to accommodate it in
David Bohm’s duality of “Soma” and
[12]
“Significance” . He suggests that we can
consider, perhaps by arbitrary choices, the
universe to be structured into a hierarchy of
successive orders or layers of organisation,
from the smallest to successively larger ones.
At an interface (we can here think of ourselves
interacting with, i.e. “observing” a microscopic
system, or ourselves looking out to discern our
own place in the universe) the larger and more
complex order reacts to the smaller and simper
layer with that layer standing in the role of
matter (soma). The smaller, simpler layer, on
the other hand, reacts to the larger layer with

that layer imparting significance to the smaller
one. Thus the distinction between subjectivity
and form is not an intrinsic distinction, but a
result of a particular structural viewpoint.

Quantum states as generalized valuations” in INT J
THEOR PHYS, vol: 37, p. 2669 – 2733

(iv) The be-ing which characterises
engagement with significance is not in itself a
process in time, because there is no time in the
implicational. But in its nature as act it is
reasonable to call it process. Basil Hiley, in his
talk, argues cogently that process is at the
heart of fundamental physics. Process comes
before time. The underlying dynamic of the
universe, then, which we need to discern in
addition to its structural form, is one of
process, occurring at all levels. Moreover it is
process that is driven and characterised by
subjectivity. It is in this sense that I suggest
that the universe is in a state of pilgrimage.

9 Clarke C. (2007), “The role of quantum physics in
the theory of subjective consciousness” Mind and
Matter, 5, 45-82
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An exploration of the hermeneutic life of Gaia

Adam Eaton Croft
“I am a question that extends from the earth
[1]
to the sky.” – Janata Bennuna (2004)
Practicing a science of Gaia presents wonderful
opportunities and enormous challenges. To
understand the Earth’s living processes and
dynamic stories offers human beings a chance
to live in balance with our living Home. If
scientists can learn how Gaia came into being,
how she maintains her livelihood in the face of
an ever-brightening Sun and ever-changing
biota, how the creatures and waters and rocks
and winds of her body live through her –
perhaps such a gift of understanding from
science to the rest of humanity could help us
heal our wounded relations with our planet. In
this time of great human-induced stress upon
our living world, a science of Gaia has become
a deep necessity.
Less obvious is how such a science of the living
Earth should be practiced and interpreted. As
the institutions of quantitative science begin to
funnel resources toward the fields of Earth
systems science, geo-biochemistry, and other
such maps of Gaia, new insights into the
workings of our Earth’s history and co-evolved
homeostasis are entering the field of scientific
understanding. While such fields of scientific
inquiry are useful explorations of the various
interactions which make up the Gaian system,
their mechanistic basis belies a deeply
determining epistemology which starkly
opposes an understanding of Earth as living
organism. David Abram argues that the
mechanistic metaphor of modern science
implies the presence of a ‘maker,’ as machines
only come into being at the hands of one who

makes them. While this maker was once
understood as God, it has now been
sublimated so that the scientist himself
maintains illusions of control over nature – if
only we can unravel the genetic code, or win
the war on cancer, or build better dams, we’ll
have finally wrested this control from the wilds
of nature, our institutional science promises.
[2]
(Abram, 1996)
With this essay, I offer for consideration and
exploration a different approach toward an
understanding of the living Earth, one not in
opposition to mechanistic science, but
necessarily complementary. I set out to
explore a new story of the continuous cominginto-being of our living planet, one that views
the Earth as a self-creating, self-interpreting,
living being: hermeneutic Gaia. A science of
Gaia that can help to heal the wounds humans
have inflicted upon our planet’s living being(s)
must itself reflect those qualities which are
inherent to all life, including meaning, agency,
and finitude. The tools of hermeneutic
philosophy and hermeneutic biology offer such
qualities and are here synthesized with Gaia
theory in pursuit of a holistic understanding of
hermeneutic Gaia, our living, meaningful
home. [3]
Hermeneutic philosophy investigates the art of
understanding, especially as practiced by a
reader interpreting a text. In the eighteenth
century, with the development of the
hermeneutic circle, hermeneutics became
ontologically based, thereby grounding itself in
the act of being (Heidegger’s Dasein) and
setting the stage for its eventual entry into

[4][5]

science . Within the so-called “hermeneutic
circle”, understanding a given text is only
possible if we have an understanding of the
author of the text, which is again only made
possible by reading the text. The hermeneutic
circle is also present in the reading of a
sentence: “[W]e reach the meaning of the
sentence through the meaning of the words,
yet the meaning of the words in that sentence
is determined by the meaning of the sentence
as a whole.” [4]
Henri Bortoft describes this hermeneutic
circling as a relation of part to whole, whereby
understanding the meaning of the part is only
possible within the context of the whole, which
is again only present within the meaning of the
part(s)[4]. We can say that this circling of part
and whole is ontological because both text and
reader are in the world, each engaged in an act
of being and becoming. Hermeneutic
understanding is therefore an embodied act of
understanding, not just an approach to
understanding this or that text, “but
experience with reality itself.” [5]
Bortoft demonstrates how this relation of part
and whole illuminates Goethe’s “delicate
empiricism,” a phenomenological approach to
scientific understanding which offers a
participatory understanding of the object of
study. In Goethe’s methodology, careful
attention to the parts allows the whole to
come into being. In this “multiplicity in unity,”
different parts are seen as articulations of the
“intelligibility of the [whole] organism.” [4]
Bortoft contends that Goethe learned to read
the object of his study, practicing a form of
science which seeks to understand the
language of the world. Through this reading of
nature, Goethe’s holistic perspective, just as in
the hermeneutic circle, understands parts as
different places where the meaning of the
whole is able to come into expression.
If a hermeneutic science of Gaia is to be further
developed, then it will undoubtedly be
informed by the hermeneutic approaches to
evolutionary development now underway in
labs across the planet. Here, the hermeneutic
perspectives of language, interpretation,
hermeneutic circling, and the expression of
meaning are opening important new paths to

[5][6]

understanding organisms
. I will briefly
outline this approach to hermeneutic biology
before exploring its implications for a
hermeneutic science of Gaia.
The hermeneutic approach to evolutionary
development is summarized by the following
statement of biologist Brian Goodwin:
‘It appears that when developing organisms
read their genomes and make sense of them
by constructing themselves as coherent,
functional wholes appropriate to their
environmental contexts, whether they be
worms or plants or humans, they are engaged
in making meaning through the use of a
language of relationships that has deep
affinities with spoken language.’ [6]
The role of language within an organism’s
development is not just metaphorical.
Goodwin and Franses’ work demonstrates that
gene expression acts in much the same way as
natural language. In both cases, a script
(natural language or genes) is read/spoken by a
being (the language speaker or the
cell/organism) who acts on this language to
create meaning (textual understanding or
organismal form and behaviour). As Franses
describes the process, “Meaning is the point at
which potentialities collectively explored in a
preparatory manner are called into functional
actualization.” [7] The implication is that
organisms are engaged in self-creative acts of
meaning that are always based within the
contexts of their own internal environment
and their ecological relations. Could such an
approach succeed as a hermeneutic science of
Gaia?
James Lovelock has defined Gaia as:
‘…the evolution of a tightly coupled system
whose constituents are the biota and their
material environment, which comprises the
atmosphere, the oceans, and the surface rocks.
… The self-regulation of important properties,
such as climate and chemical composition, are
seen as an emergent consequence of this
evolutionary process’ [8]. … ‘Life and its
environment are so closely coupled that
evolution concerns Gaia, not the organisms or
the environment taken separately.’ [9]

Whereas the Earth and life sciences have
traditionally viewed life as shaped by the
forces and constraints of an inanimate, geophysical planet, the key concept of Gaia theory
is that life and its abiotic environment maintain
[10]
[11]
a tightly-coupled homeorrhetic relation .
Hermeneutic Gaia reframes Lovelock’s
description of the tightly-coupled relations of
the bio- and abio-spheres as a hermeneutic
circling of self-interpretation and self-creation.
The meaning of Gaia is its form and behaviour,
a wholeness that evolves in relation to its everchanging internal state and external
environment within the solar system and the
cosmos. In the hermeneutic circling of Gaia,
the parts (biomes, atmospheric- and geochemistry, etc.) express the wholeness of Gaia,
while the whole of Gaia (global climate, mass
extinction events, liquid/solid water balance,
etc.) comes into being through the selfinterpretation of its constituent parts and their
inter-relations.
For example, certain ancient bacteria,
miniscule parts within the whole of Gaia,
began releasing oxygen into the atmosphere
roughly 2.5 billion years ago[12]. This bacterial
expression of Gaia’s life reshaped the
atmosphere and thereby re-contextualized
these bacteria’s own self-understanding,
leading to further evolutionary change of both
bacteria and the atmosphere, and thus Gaia as
a whole. In this way, the meaning of Gaia
shifted in relation to the hermeneutic circling
of part (bacteria) and whole (Earth’s
atmosphere).
According to hermeneutic philosopher Hans[13]
Georg Gadamer , meaning comes into being
through the play of reader and text: “Meaning
‘asserts itself’ within a game of understanding
that plays itself.” Meaning arises in the living
relation of reader and text, the playful circling
[14]
of part and whole . Likewise, the meaning of
the living Earth is itself a holistic play of the
biotic and abiotic, a play whose outcome must,
like all true play, remain uncertain to both Gaia
and our scientific inquiry.
Anton Markos’ [5] concept of “in-formation”
(closely paralleling David Bohm’s [15] definition

of meaning as the “activity of information”),
the coming-into-form of organisms through a
self-creation and self-interpretation, and
Gregory Bateson’s [16] definition of information
as “a difference which makes a difference”, can
further elucidate hermeneutic Gaia. In
particular, this understanding of the reciprocal
relation of information and behaviour/form
leads to a reframing of the cycles of Gaia’s
most important chemical constituents: carbon,
hydrogen, nitrogen, oxygen, phosphorous, and
[11]
sulphur . Gaia in-forms itself through an
ongoing act of self-interpretation and selfcreation involving the cycling of these
chemicals between the bio- and abio-spheres.
Rather than mere cybernetic loops, viewed
hermeneutically, these chemical cycles can be
understood to express the meaningful
wholeness of Gaia as each participates in the
iterative self-interpretation and self-creation of
biota and the tightly-coupled abiotic
environment.
Each of these examples describes a facet of
Gaia in which the biosphere self-organizes in
relation to the abiotic environment. In this
relation lies the ambiguity that allows for the
living Earth’s self-interpretation and selfcreation to come into being. Gadamer’s words
are useful in understanding the dynamic
wholeness of ambiguity:
‘The self-playing-out of play does not take
place in a closed world of aesthetic
appearance, but as a constant integration in
time. The productive ambiguity that
constitutes the essence of a work of art is only
another way of expressing the play’s essential
characteristic of continually becoming a new
event. '[13]
Within Gaia’s “self-playing-out,” the ambiguity
present in the power law relations of the
atmosphere, ecosystems, bacterial colonies,
and extinction events (analogous to the
ambiguity present in the power law relations of
both natural language and gene expression) [6]
allows for the Earth’s living novelty. The
coherence and self-similarity of Gaia’s tightlycoupled bio- and abio-spheres has enabled the
living Earth to play within the ever-changing
environment of the solar system while Gaia’s

own constituent parts play in relation to each
other, from bacteria to hurricanes.
We can only come to understand the meaning
of Gaia as participants at play in the
hermeneutic cycles of the living Earth; we
ourselves are parts wherein Gaia expresses its
self. Whether we walk the shores of the Earth
in conversation with the more-than-human
world or choose instead to noisily interrupt
Gaia’s self-interpretation and self-creation
through pollution and large-scale
environmental depletion (deforestation,
destruction of wetlands, damming of rivers,
etc.), we cannot escape our participation in the
dynamic wholeness of Gaia. We live upon,
within, and as Gaia.
The science of hermeneutic Gaia provides a
holistic understanding of the living Earth that
could inform our actions as human Earthlings.
Just as a reader can never quite come to fully
understand an author’s text, the horizon of our
understanding of Gaia will always be out of our
reach. This eternal ignorance should humble
our science and our civilization’s other grand
projects. But along with the respect this
ignorance demands, our ambiguous cominginto-being within the hermeneutic circling of
Gaia also invites us to poetic play:
“It is true that poetic utterance has something
ambiguous about it, like an oracle. But this is
precisely where its hermeneutical truth lies. If
we regard it as something that is simply
aesthetic, nonbinding, and lacking in existential
seriousness, we are obviously failing to see
how fundamental is the finitude of man for the
hermeneutical experience of the world. It is
not the weakness but the strength of the
[13]
oracle that it is ambiguous.”
Like a poem, we live in ambiguous relation with
Gaia’s rhythms and rhymes. The question
facing our civilization today is, Can we learn
this Earthly poetry in time to help restore
healthy relations with Gaia? Perhaps an
understanding of hermeneutic Gaia can teach
us how to play again in the meaningful
wholeness of the living Earth.
The stars who were created by words
are circling over this house

formed of calcium, of blood –
this house
in danger of being torn apart
by stones of fear.
If these words can do anything
I say bless this house with stars.
Transfix us with love.
Joy Harjo (1996), final stanzas of “The
[17]
Creation Story”
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Linking literary theory with genetic complexity

Alyse Takayesu
The journey through life is a conceptual
metaphor that serves our ability to understand
the intangible, elusive and often mysterious
unfolding of our lives. While we can
conceptualize a journey as a voyage, a series of
tests or a path of progression, the abstract idea
we call life is often illuminated by borrowing
the qualities and attributes of a journey. We
commonly say that someone has lost their way
or must choose their path… ascribing the
themes of a journey to life itself. Other
metaphors are widespread in everyday
communication and seem to unconsciously or
automatically shape our understanding of
abstract ideas like life, death and love.
Theories are buildings: they can be shaky, built
on solid foundations and sturdy. Ideas are
food: you can chew on, digest or let them
simmer in the back of your mind. While a
metaphor can be seen as a simple tool used in
everyday language they can also serve as a rich
starting point to explore how we think about,
experience and are ultimately shaped by the
countless abstractions that pervade and bring
meaning to existence.
In this essay I will consider the foundational
metaphor of reading or textual interpretation
that relates to ideas in complexity theory and
molecular biology. This metaphor will facilitate
an inquiry into the related theoretical shifts in
literary theory and genetics. In general this is
the shift from discrete linear causality to the
recognition of complex and participatory
systems in both fields. I will focus on the
question of genetic determinism as it relates to
textual interpretation and meaning. What are
the implications of conceptualizing DNA as a
text? What insights can be drawn from the
metaphor connecting literary theory to

genetics? The metaphor connecting language
systems to complexity is not new. In biological
hermeneutics and biosemiotics, the main
analogies have been toward linguistic theory
and language complexity. While these ideas
are deeply related and perhaps underlying, I
will try to focus this exploration on the realm
of interpretation and meaning-making from
the level of literary theory. Before digging into
these questions, I will first lay out a discussion
of the theoretical shifts in literary theory that
gained momentum in the mid- to late 20th
century through the postmodern ideas of
Michael Foucault and Roland Barthes.
Language, simply put, is a system used to
convey meaning. The power law pattern of
word frequency and common usage—known
as Zipf’s Law[1]—shows that language is a
complex system exhibiting a robust dynamic
which can deliver relatively stable meaning.
The stability of meaning however, depends on
how a text is interpreted. Interpretation as
Philip Franses and Brian Goodwin point out can
be compared to the physics of light: “…wave
(high information sharing, low form) and
particle (highly formed, low information
exchange) are two interchangeable aspects of
reality.” In other words, a text can be
interpreted with “a dictionary type overview of
a list of words encoding precise information”
or as a “complex text that is articulating a
[2]
whole idea uniquely.” The dynamic between
these two extremes can result in a multitude of
different ways to derive meaning from a text.
In fact, the range of meanings and ambiguity
that can emerge in the space between these
extremes accounts for stacks of papers and
discussions in the field of literary theory. In
classical literary analysis, the space open to
ambiguity was filled by turning to the
intentions of the author. In this respect, the

author of a given text was seen as the
authority, whose intention alone created and
determined the meaning of the text.
The Death of the Author
In 1967, French philosopher Roland Barthes
published the essay, The Death of the Author,
in which he called into question the authority
of the author in the reading, interpretation and
meaning of a text. The author’s intended
meaning became secondary to the meaning as
construed by the reader. Through his radical
call to give birth to the reader, Barthes stirred
up an extensive discussion of the importance
of the author in interpretation that has
remained central in literary theory until today.
This rich dialogue has brought forth many of
the same conceptual questions and ideas
raised by the connection between complexity
science and genetics: the death of the author
can be seen as the birth of complexity thinking
in literary theory. If the author does not create
the totality of meaning, where does coherence
in meaning come from? Barthes’ radical claims
both ruptured the historical authority of the
author and opened up new ways to approach
literature and texts with less linear or authorial
determinism and greater freedom, free-play
and attention to relationships in interpretation:
“We now know that a text is not a line of
words releasing a single ‘theological meaning’
(the ‘message’ of the Author-God) but a multidimensional space in which a variety of
writings, none of them original, blend and
crash.”[3]
“Once the Author is removed, the claim to
decipher a text becomes quite futile. To give a
text an author is to impose a limit on that text,
to furnish it with a final signified, to close the
[3]
writing.”
“In the multiplicity of writing, everything is to
be disentangled, nothing, deciphered; the
structure can be followed, ‘run’ (like the thread
of a stalking) at every point and at every level,
but there is nothing beneath: the space of
writing is to be ranged over, not pierced.”[3]
“The reader is the space on which all the
quotations that make up a writing are inscribed

without any of them being lost; a text’s unity
lies not in its origin but in its destination.”[3]
While meaning, from Barthes’ perspective, was
placed solely in the hands of the reader—and
the role of the author discounted—the space
for interpretation became tremendously
ambiguous and was limited only by the sheer
number of readers that encounter a given text.
If the author cannot deliver the meaning of the
text, then the possibilities of interpretation are
prolific. Meaning in this sense is infinite. As
Jacques Derrida wrote, “the absence of the
transcendental signified extends the domain
and the interplay of signification ad
[4]
infinitum.” Here, Michael Foucault builds on
the argument by questioning the significance
of the author’s disappearance and the role of
the author in the proliferation of meaning.
Author in Context and Conversation
In What Is an Author? Foucault argues that
proclaiming the “death of the author,” is not
an ends, but a means to go further and
“…locate the space left empty by the author’s
disappearance, follow the distribution of gaps
and breaches, and watch for the opening that
this disappearance uncovers.”[5] Foucault
cautions that the desire to discount the author
comes only from the misperception of the
author as “the genial creator of a work in
which he deposits, with infinite wealth and
generosity, an inexhaustible world of
significations. We are used to thinking of the
author as so different from all other men, and
so transcendent with regard to all languages
that, as soon as he speaks, meaning begins to
proliferate.”[5] In reality, argues Foucault, the
author can no longer be seen as an isolated
individual but rather, as part of a larger system
of beliefs that a reader can use, among other
factors, to restrict and limit the meaning of a
text. The author is not the cause of the text,
does not “precede the works;” but is rather, “a
functional principle by which, in our culture,
one limits, excludes and chooses” the possible
meanings of the text.[5] Meaning, as construed
by the reader, is thus relational, creative and
emergent: the space for interpretation is
historically situated, culturally embedded,
contingent, locally constructed and deeply
contextualized. Meaning emerges as the

reader negotiates information flows that
include the historicized author, the stable text
and the shifting personal narrative that he or
she brings to the text. Meaning is
impermanent, not author determined, and can
transform within our ever changing contexts
and webs of reference.
Here we consider two fundamental shifts in
literary theory: First, with Barthes from a
singular author determined meaning—linear
determination, to an infinite and prolific
reader determined meaning—limitless
variability. And second, with Foucault, the
contextualization of the author giving rise to a
contingent, shifting and embedded meaning
that puts limits on otherwise prolific
interpretations—meaning that emerges from
the intelligent reader at the edge of chaos. This
method of interpretation depends on a kind of
complex system of language playing off both
the culturally embedded author and reader.
The reader creates meaning by drawing upon
multiple codes from wider contexts—both the
text itself and socio-cultural norms. As I move
on, I will consider the claims of Roland Barthes
and Michel Foucault as a way to illuminate the
themes and concepts of complexity emerging
in genetics and molecular biology.
The Death of the DNA Author
In genetics, a similar question has become
apparent about the authority of DNA in the
morphology and ontogeny of organisms.
Furthermore, the basic concept of genotype to
phenotype direct causality has been called into
question. It is often said that DNA, or the
genetic code, is “like a text,” “read” by RNA to
produce the particular amino acids and
proteins used as the building blocks of the
organism. The DNA has been seen as a
“blueprint for life;” determining, like the
“genial author” of classical interpretation, the
form and phenotype of the organism based on
inheritance alone. Coming back to the shift
toward complexity in literary theory, we can
apply the metaphor to the rise of complexity in
the interpretation of genetic text. A gene has
been seen as “a piece of DNA whose function
is to produce a protein,”[6] but according to
findings in genetics, the authority of the gene
may be just as disputed as the author of a text

under the scrutiny of a postmodern literary
theorist. According to Evelyn Fox Keller and
David Harel, we can no longer think of DNA “as
the master molecule that embodies the secret
of life, that encodes and orchestrates the
dance of life, but rather the far more
interesting molecule that we have come to
know as DNA today.”[6]
There are many biological reasons for
abandoning this view of DNA. Keller and Harel
cite alternative splicing as an important reason
to begin to acknowledge the complexity of
inheritance. The general process of DNA
protein coding involves the transcription of a
single unit of DNA, a gene, into a
complementary precursor mRNA. The premRNA is composed of protein coding exons
and introns, which are removed in the process
of splicing. The exons of the precursor mRNA
can be reconnected in various sequences to
form mature mRNA and thus code for distinct
proteins. According to Keller and Harel, this
process in which one sequence of DNA can
code for multiple, even thousands of different
proteins has “come to challenge the very idea
of a discrete and particulate unit of
inheritance.”[6]
Further findings challenge a “master molecule”
view of DNA and the gene are widespread.
Helen Pearson points out that only one to two
percent of an entire inherited genome actually
codes for the protein building blocks that
correspond with phenotype. [7] While definite
functions for some of the remaining
percentage of DNA has been worked out as
non-coding—regulating, promoting, inhibiting,
silencing or as overlapping transcripts—much
of what we inherit remains in the category of
“junk DNA;” the preliminary term for DNA
sequences without a definite function.
Furthermore, with the growing focus on
epigenetics, scientists are finding that some
inheritance information is passed from parent
to offspring completely independent of DNA
sequencing. Particularly complicating things in
molecular biology are findings that inheritance
information is transmitted not only through
DNA but also through non-coding RNA. [7]
Similar to the effect of the Death of the Author
in literary theory, the “death of DNA” as a
direct code for expression seems to open up

space for prolific variability. How, given what
seems to be a shift towards chaos, do
organisms form with such stability, robustness
and coherent pattern?
DNA in Context and Conversation
The message coming out of genetic research is
that DNA works as a complex system in which,
as Brian Goodwin describes, “the variability
that arises spontaneously from gene
recombinations, duplications and interactions
via transcription factors must be put together
in a single dynamic unfolding with constraints
arising from both network dynamics and
[8]
morphogenesis.” Marginalizing DNA as the all
determining author of life is analogous to
Barthes’ attempt to marginalize the authority
of the author of a text. As Barthes points out
authorship “closes off the text” in a similar way
that a rigid view of DNA put limits on diversity
that are hardly tenable given the vast diversity
of life forms. However, we see with Barthes
that the “death of the author” gives rise to a
prolific variability in interpretation. Similarly, if
DNA does not provide a fixed code for
expression, what are the limits, or as Foucault
says, the “functional principle by which…one
limits, excludes and chooses”[5] so that
coherent, stable and patterned form emerges?
Genetic regulatory networks and
morphogenetic fields, as Goodwin points out,
are two examples of how genetic information
and inheritance works as a complex, relational
and dynamic process. Stuart Kauffmann
describes genomic regulatory networks:
“The magic of ontogeny lies in the fact that
genes and their RNA and protein products form
a complex network, switching one another on
and off in a wondrously precise manner…
genomic systems lie in the ordered regime
near the phase transition to chaos. Were such
systems deeply into the frozen ordered regime,
they would be too rigid to coordinate the
complex sequence of genetic activities
necessary for development. Were they too far
into the gaseous chaotic regime, they would
not be orderly enough. Networks in the regime
near the edge of chaos—this compromise
between order and surprise—appear best able

to coordinate complex activities and best able
to evolve as well.”[9]
What emerges, with a genetic network
viewpoint, is a highly contextualized “reading”
of genetic information that is subject to the
contingencies of an organism’s evolutionary
history and local environment. The implication
of this view is that organisms and their cells
have a kind of embodied knowledge or natural
intelligence that plays into the interpretation
of genetic information. As molecular biologist
Jesper Hoffmeyer considers, the “need for the
active participation of cellular structures in
realizing the digital codification of the DNA—
into its analog and protein form—shows us
that a sort of tacit knowledge is present in the
egg cell.” This tacit knowledge, he continues, is
“inherent within the cellular organization and
must be presupposed by, rather than
materially built into, the DNA description.”[10]
Similarly as seen with the postmodern shift in
literary theory, the intelligence of the reader
was recognized and their particular
interpretation elevated and valued. The
relegation of the author as Foucault noted,
promoted degrees of freedom for the reader
to interpret the text by the particular context
and relationships around it.[5]
Context as described by Ben-Jacob et al.,
means that “external latent information”—
DNA or the text itself—“is placed within a
framework in which its relevance (meaning), is
derived according to the organism’s”—or
reader’s—“external and internal conditions
and internally stored information.”[11] As Brian
Goodwin writes, “…organisms make meaning
of their genetic texts by expressing them in
form (morphology and behaviour) appropriate
to their habit and history…The text that
organisms read is their genetic text, which has
many different ‘interpretations,’ each one
[12]
sensitive to context.” The argument here is
that DNA alone does not determine form, just
as in postmodern literary theory the author
alone does not determine meaning. Organisms,
like the reader, are granted a level of agency or
intelligence in interpreting and making
meaning of a text. Meaning emerges from the
complex interplay of different information
flows: the author’s text and DNA are enmeshed
in the context of history. They are open to

interpretation by the reader and organism,
who both begin with a certain set of
historicized information and are enmeshed in
their respective cultural contexts and
environments.
Goodwin further articulates the complexity of
context through his description of
morphogenetic fields. “Developing organisms
are described by morphogenetic fields which
are the organized spacio-temporal context
within which changing molecular composition
(controlled by a genetic program) exerts its
influence.”[8] Again we see that the complexity
of inheritance operates at the edge of chaos.
On the one hand there is structure provided by
the inheritance of DNA, a relatively stable
genetic code. On the other hand is the
potential for limitless and prolific
interpretations of an organism’s genetic text.
This is tempered by the morphogenetic fields
and genetic regulatory networks from which
coherent and stable patterns emerge. Similarly,
the ambiguity of literary interpretation opened
up by The Death of the Author, is regulated by
the fact that all readers are deeply enmeshed
in their own cultural context and are, as the
organism, constantly negotiating a vast
complexity of information flows within a field
of references. The network metaphor bridges
to literary theory as Wolfgang Iser points out,
“each text is an intertextual network,
interpreted by the reader though the lenses of
values, norms and relations to other texts.”[13]
The Death of the Author, The Birth of
Complexity
The metaphor approach to this essay began as
a way to relate some aspects of postmodern
literary theory to theoretical shifts in molecular
biology. By playing each theoretical shift off
the other, perhaps some new insights were
gained not only within each field, but also with
regard to the meaning of such analogous shifts
in two fundamentally different disciplines.
Beyond concrete insights, what are the
perceptual implications and significance of the
general shift away from linear causality toward
complexity, outside the laboratories of
molecular biologists and ivory towers of
literary theorist? Again, the two fundamental
shifts we are looking at are first, the birth of

agency in both the reader and organism or cell,
and second, the recognition of an intricate web
of references that limit, regulate and from
which emerge coherent meaning and form.
Within this web, the author or DNA is
relegated to only one aspect of the complex
negotiation between the text itself and the
prior intelligence, history, assumptions and
cultural/environmental context carried by the
reader/organism. The key idea is that
interpretation of both a literary text and DNA is
comparable to a complex system wherein
meaning/form emerges through relationships,
a constant balance is held between stability
and flexibility, meaning/form is sensitively
dependent on all conditions of
culture/environment and the inherent
creativity of the reader/organism is
acknowledged.
The implications of these shifts in terms of how
we view the other than human world around
us and the human organism itself are
profound. Just as the meaning of a text can no
longer be reduced to the intention of the
author, the organism cannot be reduced and
fragmented to its DNA and genetic materials
alone. The birth of the reader brings a view of
wholeness to a text. As Barthe wrote, “a text’s
unity lies not in its origin but in its destination,”
[3]
and the same seems to follow for organisms.
Here the useful metaphor comparing two
distinct systems—literary and genetic—begins
to melt into one reality. Organisms are not like
or analogous to readers, rather, organisms are
readers and are as such, the destination of
wholeness—emerging as a whole by means of
their own creative language and free-play of
interpretation. Organisms are “the book” of
Foucault’s theory. They “are never clear-cut:
beyond the title, the first lines and the last full
stop, beyond its internal configuration and its
autonomous form, it is caught up in a system
of references to other books, other texts, other
sentences: it is a node within a network... The
book is not simply the object that one holds in
one's hands...It’s unity is variable and
relative.”[14] Such is the dynamic of the life of
readers—non-human and human alike—
making meaning by interpreting the language
of the world around and within us.
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Brian Goodwin

In celebration of the 150th anniversary of the
publication of The Origin of Species, Brian
Goodwin discusses the necessity of
transforming Darwinian evolution into a
liberating vision for the 21st century.
What Charles Darwin offered his
contemporaries in 1859 with The Origin of
Species was a view of evolution that was free
of superstition and belief in a supernatural
creator. His explanation of the emergence of
the stunning diversity of species on Earth,
through inherited variability in populations and
competition among individuals leading to
selection of superior variants, was regarded as
an expression of natural law and the
intrinsically creative power of the natural
world.
Enlightened thinkers of the time experienced
this to be powerfully liberating from dogma
and ideology, refreshingly based on reliable
evidence that came from detailed observation
of species and their historical relationships.
The theory was seen to be firmly based on
scientific facts, and its many implications about
human relations and society were considered
to be reliably based on evidence.
We have now had 150 years to reflect on the
origins of Darwin’s insights and their influence
on science and society. What I suggest is that
some of the assumptions on which his ideas
about evolution are founded have now
become new superstitions and dogmas that
are not enlightening, but enslaving and
limiting. Science has moved on significantly
since 1859 in recognising how theories reflect
their historical context, and need to be
continually re-evaluated – and Darwin’s ideas
are no exception. It is time to decide what is

valuable in his theory and how it needs to be
embedded in a broader vision that is liberating,
not enslaving.
First, the good parts:
1. Nature is intrinsically creative and does not
depend upon a separate divine being to
generate the beautiful and varied range of life
forms that have emerged during evolution.
2. Ecosystems are integrated wholes in which
the subtle interactions between all the
different species express a robust and resilient
capacity for adaptation to changing
circumstances.
3. There is a historical continuity of the living
process throughout evolution that is based on
inheritance of stable generative processes in
organisms from one generation to the next.
Now the parts that need changing:
1. Evolution expresses progress that depends
upon the competitive elimination of those
species that are less successful in the struggle
for existence.
2. This struggle arises from inevitable
conditions of scarcity of food and suitable
habitat for reproduction.
3. The separation of biological evolution from
the physical evolution of the Earth.
The first two parts of Darwin’s vision that need
changing came from his understanding of
cultural evolution and the progress that he
believed depended on market capitalism as he
saw it operating in Victorian England. This was
based on economic principles defined by Adam
Smith that assumed scarcity of goods among
humans and competition for scarce resources.
This was the foundation of the economic
system of the British Empire, and Darwin
believed that it was the basis of civilised

progress in humans. Since he regarded human
evolution as continuous with biological
evolution, he put Nature and culture together
in being shaped by natural selection through
competition.
However, we now know that Nature works
rather differently from this. Major steps in
biological and social evolution arise as much if
not more through co-operation, sharing among
individuals, and symbiosis, as Lynn Margulis
and Jane Goodall have persuasively shown.
Furthermore, Nature is abundant in providing
resources for living beings when they behave
sensibly and do not destroy the ecosystems on
which their lives depend. The paradox here is
that the economic system that we continue to
use is based on destructive and wasteful
principles, but it is regarded as virtually a law
of Nature. This and the economic principle of
continuous growth are now superstitions that
we need to escape from or they will literally
destroy us through their inherently destructive
properties.
The third aspect of Darwin’s theory that was
wrong has now been corrected through James
Lovelock’s Gaia Theory, the living Earth that
joins together evolution of biological species
with the evolution of the whole Earth as a
single dynamic entity. It is this that is giving us
insight into just how destructive our economic
behaviour is, with the opportunity of doing
something about it by escaping from deadly
economic superstitions that enslave most of
the human world in debt and poverty. If we
simply learn how Nature really manages the
living Earth as an evolving whole, then we can
escape from an outdated economy into
freedom and abundance.
However, there is one more essential feature
that needs to be added to transform Darwinian
evolution into a liberating vision for the 21st
century. Darwin accepted that science was
about observation, measurement and
quantities, assuming that qualities such as
health, beauty and integrity were not part of
the scientist’s conceptual toolkit. This
distinction is based on the separation of the socalled subjective realm of human experience
from ‘objective’ study. Yet doctors recognise
pain as real, and they evaluate health as much

by assessing complexion, tone of voice, posture
and general behaviour as by measuring blood
pressure, blood cell counts, height and weight.
Quantities tell us about the properties of the
parts; qualities tell us about the condition of
the whole. They cannot be separated from our
study of Nature without losing something
essential. By eliminating qualities such as
beauty, authenticity, happiness and love from
the study of Nature and our relationship to it
we have created a discipline that is very useful
for technology, control and prediction but
extremely bad at assessing the condition of
complex wholes such as ecosystems,
economies, societies, and their relationships.
What we need is a science of qualities and of
quantities, in order to study both wholes and
parts and their interdependence. This is holistic
science. One of the people who developed a
holistic view of science in the late 18th and
early 19th centuries was Johann Wolfgang von
Goethe, the great German poet, statesman and
scientist. His vision of science was an
integration of different ways of knowing that
give us both quantities and analysis, as in
conventional science, and qualities, which
allow us to perceive wholeness and
integration.
A science of qualities gives us an aesthetic and
an ethical science that complements and
completes our science of prediction and
control. The result is a way of knowing the
world that restores meaning in right
relationship with the other members of our
planetary society, and heals our fragmented
culture to restore health and wellbeing to all.
So let us honour Darwin for his insights into the
intrinsic creativity and unity of Nature, but
recognise that his ideas were limited and need
to be embedded in the newly emerging
broader vision of holistic meaning, aesthetic
expression and responsible participation.

(This article first appeared in Resurgence Magazine)
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Insightful biologist, philosopher & writer
Professor Brian Goodwin, the visionary biologist, mathematician, philosopher and teacher has died at
the age of 78. Goodwin was a scientist of outstanding calibre who helped to articulate an intellectually
coherent alternative to the neo-Darwinist notion that natural selection, acting on randomly mutating
selfish replicators such as genes, is the fundamental process that drives evolution. As a philosopher and
teacher, Goodwin in his later years urged us to combine a deeply intuitive approach to nature with an
open-ended rationality in service of sustainable living.
Goodwin's life-long dissatisfaction both with neo-Darwinist concepts and with our culture's
unsustainable relationship with the natural world began when he was only eight or nine years old; he
felt a deep sense of peace in the presence of large boulders in the extensive forests around his home in
his native Eastern Canada. These experiences folded themselves deeply into his psyche and gave him a
profound appreciation of the intrinsic creativity of the natural world, which, combined with his
mother's rejection of patriarchy, would later provide him with the inspiration to question some of the
most deeply held assumptions of our culture.
As a teenage schoolboy Goodwin excelled academically and, inspired by his reading of Marie Curie's
biography, he felt that he must become a scientist in order to answer the central question that
fascinated him then and throughout his long and distinguished career: what is life? While still at school,
he was deeply impressed by the underlying principles that so beautifully explain why the chemical
elements are ordered as they are in the periodic table, and at eighteen years of age, whilst studying
biology at McGill University, he began to ask himself whether there might be equally powerful
principles that could account for the awe-inspiring diversity of body forms in the living realm.
In his early twenties, he did a Master's degree in plant physiology at McGill, and even at this early stage
in his scientific development he was unhappy with the neo-Darwinist interpretation of evolution. He
felt that the coherence, self-organising power and creativity of organisms were seriously missing from
this highly reductionist perspective, even though it was a powerfully unifying conception. He went on to
a Rhodes scholarship at Oxford from 1954 to 1957, where he studied mathematics in order to further
explore his feeling that there must be an intrinsic organising principle in the cosmos that expresses
itself everywhere: in crystals, in the flows of fluids and in the forms of organisms.
Goodwin did his Ph.D. at Edinburgh University with Conrad Waddington, the eminent biologist who
shared Goodwin's quest to integrate developmental biology with evolution. Goodwin's Ph.D. explored
how cells are temporally organised in rhythmically coherent ways that lead to division and to the
generation of different forms during development. This groundbreaking work later became the basis of
Goodwin's first book, Temporal Organisation in Cells, which, with its highly mathematical emphasis on
statistical mechanics and feedbacks involving genetic control loops, influenced other important
scientists such as Stuart Kauffman in the US. Waddington, who also had strong interests in the arts and
in the philosophical ideas of A N Whitehead, wanted to develop an educational process that went
beyond science to include the transformation of human culture and politics. This radically integrative
pedagogical approach greatly influenced Goodwin and surfaced in the last phase of his career when he
joined Schumacher College.
In 1965, after a three-year post-doc at Massachusetts Institute of Technology, Goodwin was appointed
to a Readership in biology at the University of Sussex. Encouraged by his Dean, the great evolutionary
biologist John Maynard Smith, Goodwin explored the applicability of his biological ideas to the
developmental dynamics of organisms such as Xenopus, the clawed toad.
A key collaborator in these experiments was Gerry Webster, with whom Goodwin wrote Form and
Transformation: Generative and Relational Principles in Biology, which laid the foundations of the

structuralist movement in biology. The focus here was on how self-organising dynamics at the
molecular and cellular levels give organisms their astonishing capacity to generate form with no need
for natural selection, at least in the first instance. This emphasis on the wholeness of organisms drew
him into debates with leading neo-Darwinists such as Richard Dawkins and Lewis Wolpert. It was during
this period that Goodwin encountered Goethe's rigorously phenomenological approach to science. This
taught him that it is possible to arrive at a correct conception of any natural phenomenon by dwelling
with it closely and intimately, with one's intuitive and sensory faculties wide awake.
From 1984 until 1996 Goodwin was Professor of Biology at the Open University, along with Steven
Rose. Here he continued his enquiry into the principles of organisation that could account for the forms
of life. Together with L E H Trainor and C Brière, he made a highly influential mathematical model that
elegantly simulated whorl formation in Acetabularia (a tiny unicellular marine alga shaped liked a
miniature umbrella), by invoking the influences of calcium ions on the mechanical properties of the cell.
Working with Ricard Sole and Octavio Miramontes, Goodwin developed another mathematical model,
this time showing how rhythmical activity emerges in a model ant colony when individually chaotic ants
interact with each other at a specific density.
These and other models are described in his popular book ‘How the Leopard Changed its Spots’. During
this period, Goodwin began a close association with the Santa Fe Institute, a centre of excellence for
the study of complex systems. Here he was enthralled by the notion that organisms live at the "edge of
chaos", where, in the words of his colleague Mae-Wan Ho, there is "maximum freedom to the
individual with maximum coherence to the whole." Influenced by the Santa Fe Institute, Goodwin
entered into a deep exploration of complexity theory, and with Sole wrote ‘Signs of Life’, which outlines
how the mathematics of chaos and non-linear dynamics can be applied to the living world at all levels
of organisation.
Through his friendships with Vandana Shiva, Teddy Goldsmith and many other activists, Goodwin had,
over many years, become acutely aware of the ecological and social crises that the Western world's
severe alienation from nature had created with the often inadvertent help of science. By the time
Goodwin retired from the Open University, his search for the organising principles in biology had
broadened into a deeper quest to heal this split between human culture and the rest of nature.
In 1996 he came to Schumacher College to give a talk, and soon after became a member of the resident
faculty. In 1998, under his guidance, he and I started the world's first MSc in Holistic Science at
Schumacher College, accredited by the University of Plymouth. Together with our students and guestspeakers such as Henri Bortoft, Craig Holdredge, Margaret Colquhoun, James Lovelock and Rupert
Sheldrake, we developed a "science of qualities" which aims to help our culture shift its emphasis away
from control towards participation with nature by healing the split between facts and values and
quantities and qualities. One of these students is the mathematician Philip Franses, with whom
Goodwin developed a model of the genome as a text riddled with ambiguity that can be read in a
variety of ways by the rest of the cell as an active subject.
At Schumacher College (of which he was recently made a Founding Fellow), Goodwin's gentle nature
and diverse insights at last found their full expression, to the benefit of the many people from around
the world who encountered him here. He expressed these insights in his last book, ‘Nature's Due:
Healing our Fragmented Culture’. In the ripeness of his later years his wisdom was prodigious. During
his final hours, his sense of discovery undaunted, he gently lifted his hands in the air and declared to his
nurse that he was "reaching for the stars".
(This tribute first appeared in the Independent)

Stephan Harding
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Stephan Harding
Holistic science concerns itself with the rigorous and integrated deployment of the full capacities of the human
psyche in order to develop a deeply and truly participative relationship with nature. In this respect it differs from
mainstream science, which believes that we can gain reliable knowledge of the world only through analytical
mathematical reasoning in order to one day achieve the ideal of complete dominance and control of nature.
The mainstream approach is hugely powerful and has yielded volumes of valuable information, but, sadly, it has
unwittingly contributed to the appalling ecological and social crises that we face in our times because of a blind
th
th
spot that was deliberately built into it when it was created during the 16 and 17 centuries. In essence, the great
pioneering scientific geniuses of those times focussed only on quantities and saw the universe and indeed any
phenomenon whatsoever as a nothing more than a machine which could only be fully understood by reducing it
down to its essential building blocks. Quantification, mechanism, and reduction: one could say that these have
been the three cornerstones of science during the past four centuries or so.
Of course, there is nothing inherently wrong with these corner stones, it’s just that by discounting the other ways
of knowing that come to us through intuition, sensing and feeling they have given us a distorted, one-eyed view of
the world. In particular, mainstream science has ignored qualities such as the beauty of a landscape or our sense of
vitality and health of an ecosystem because there appears to be no way to measure these aspects of the world. As
a result, nature has been seen as nothing more than a storehouse of resources to be plundered without let or
hindrance.
In holistic science we develop rigorous methodologies for healing these limitations, and in the process we discover
that we heal both ourselves and the world. Firstly, we encounter the living qualities of a given phenomenon
through the careful cultivation of our direct sensory perceptions together with our intuitive capacity for
spontaneously apprehending the intrinsic wholeness and deep inner meaning that lies hidden at the heart of
things. This is the practice of Goethe’s science, which brings with it a profound ethical concern for the welfare of
whatever we are studying. Then we use our rational faculties to explore the phenomenon as a ‘complex system’.
We build mathematical models of the relationships amongst the components of the system in order explore the
emergent properties and behaviours that often arise unexpectedly and unpredictably from these interactions,
thereby encountering the limitations of rational knowledge itself.
In these ways holistic scientists embark on a transformative journey towards wholeness by cultivating their
intuition, sensing, feeling and thinking in the practice of science as a kind of alchemical journey, as a refinement of
the soul. In the process one becomes able to skilfully apply these four ways of knowing in any given situation. For
example, in some cases it might be necessary to temporarily adopt a mechanistic style of thinking to solve a
problem, or to use the reductionist approach, or even to sideline the qualitative aspect of things altogether. A
holistic scientist will use these approaches with the awareness that they are merely tools to be taken up and set
down as is appropriate, for ultimately we discover that it is our intuitive perceptions (often supported or even
triggered by mathematical reasoning) that provide the most rewarding and profoundly healing insights into the
wholeness of nature.

--------------------------------------------------------------------------------------------------------------Stephan Harding oversees the MSc in Holistic Science at Schumacher College. Since childhood Stephan
has had a deep fascination with the natural world, and his scientific cast of mind lead him to do a degree
in Zoology at the University of Durham and then a doctorate on the behavioural ecology of the muntjac
deer at Oxford University. He is the author of Animate Earth. stephan@schumachercollege.org.uk
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Holistic Science Journal is now launched and we want to hear what you think about it. Your opinion and
suggestions are vital so that we can make sure we are including what you want to read about.
Using a meeting of qualities and quantities in the feedback you give to the Holistic Science Journal,
please answer the questions below. You can do this on the net at www.earthlinksall.com/journal/
feedback or email your suggestions to journal@earthlinksall.com


What do you see as the different qualities of the Holistic Science Journal? Please enter some
terms that come to mind (challenging, provoking, informational, innovative, naive)

Once you have entered these qualities, rate these qualities on a scale of 1..5, according to their
relative intensities
Very High=5

High=4

Normal=3

Low=2

Very Low=1



Which articles were most representative and most strongly evoked these qualities?



Which articles were least representative and least evoked these qualities?



Do the qualities reflect a balance between the rigorous and the exploratory?



How is the balance of qualities brought out in the journal as a whole?



What other fields could future issues of the journal address?



Do you have any suggestions?

We would welcome your contributions to the journal. Contact us at journal@earthlinksall.com with a
short paragraph on what you would like to write about.
Please give your name, address and email.
Thank you for taking the time to complete these questions. All information will be treated confidentially. Your responses will
help us to shape future content for the magazine

Curve Language Gaia Series

- 31 -

Heartbeat
‘In the beginning there was a heartbeat’

Bifurcation
‘The beat bifurcated, dancing rhythms of irregularity’

Turbulence
‘Bounding and flowing with turbulence and complexity’

Emergence
‘Feeling its way towards
coherence and form’

Gaia
‘Until Gaia, Mother Earth, was born.’

Laura Batson

The Transformative Potential of Paradox
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Henri Bortoft
The practical value of paradox is that it can be
a doorway to a new perception. To think of it
as a sign of failure, or reduce it to a form of
intellectual puzzle, greatly underestimates its
real significance. Through paradox our coarse
perception and understanding can be
transformed into something finer and more
subtle.
I was first introduced to this possibility in the
1960s by JG Bennett, for whom the attempt to
hold opposites together at the same time – i.e.
not oscillating from one to the other – was a
key to the transformation of psychological life
to a greater degree of freedom in which real
choice and action (instead of just reaction)
becomes possible. As he put it, we have to try
to hold ‘yes’ and ‘no’ together at the same
time (e.g like and dislike, agreement and
disagreement, etc.)
Bennett also believed that, as well as in
psychological life, paradox was very important
in philosophical work, where it could lead to a
less coarse and more subtle form of
understanding. He pointed out that the basis of
Jacob Boehme’s Realdialectik was his insight
that “In yes and no all things consist” – which
should certainly not be reduced to “all things
consist of yes and no”. He thought that this
was the real basis of Hegel’s dialectic – and it is
interesting that, in his lectures on the history of
philosophy, Hegel says that Boehme is the true
founder of modern philosophy, not Descartes
(one reason why this looks so strange is that
most people don’t understand what Descartes
was really trying to do, but don’t realize this).
This made a deep impression on me at the
time, and it has greatly influenced my own
work and understanding ever since. I will try to
give some indication of this.
One of the things which has often struck me is
the importance of the distinction between
passivity and receptivity, and how often these
are conflated. Active and passive are clearly
opposites, and we might therefore be tempted

to think in exclusive terms, as if either we are
active or we are passive. But being receptive is
neither passive nor active in this either/or
sense – it is both active and passive at the
same time. Receptivity is a paradoxical state –
when we are receptive we are “actively
passive” and “passively active”. It is a more
subtle or finer state than being active or
passive. Yet these are both “ingredients” in the
state of receptivity, but in a way that unites
and transforms them – I think it is a brilliant
example of what Hegel means by Aufhebung, a
term which really has no ready equivalent in
English. If it were not for the fact that we can
experience this, we would never believe it.
Understanding how the either/or of being
active/passive can be transformed into being
receptive, is crucial for understanding Goethe’s
way of science. His practical way of proceeding
is designed to bring a person into a state of
receptivity, so that it becomes possible for the
phenomenon to show itself and “be seen from
itself in the very way in which it shows itself
from itself” (Heidegger). But it’s not just in
Goethe’s way of science that the “paradoxical”
state of receptivity is to be found We find it in
the encounter with meaning in hermeneutics
where, as Simon Glendinning put it: “you have
to let the text you are reading teach you how
to read it”. In the event of understanding there
is a hermeneutic reversal in which the meaning
becomes us (not becomes us) – i.e. we are
becomed by the meaning. In general, this is the
deeper dimension of phenomenology, in which
the phenomenon is not only something that
appears but appears as appearing. If we are
not receptive we can only encounter the
phenomenon as what appears, and not as the
appearance of what appears.
The Italian philosopher, Mauro Carbone
(commenting on the later philosophy of
Merleau-Ponty), has drawn attention to the
need to go beyond the “grasp” of the concept
(in German the word for concept, Begriff,
carries with it the meaning “grasp”)

to the gesture of welcoming which receives
something, and which is more in tune with the
Latin meaning of “concept” (concipio – to be
pregnant; to create a space for something).
Empiricism construes the concept as passive;
idealism construes it as active.
Paradox is inevitable for us because, as
Bergson pointed out,” the human intellect feels
at home among inanimate objects, more
especially among solids”, so that “our concepts
have been formed on the model of solids; our
logic is pre-eminently, the logic of solids”. The
key characteristic of the “world of bodies” is
separateness, which means that it is the world
of separate and independent entities which are
self-enclosed and external to one another. It is
the quantitative world because, as Aristotle
said, quantity is that which has parts external
to one another. I like the image which Austin
(the Oxford philosopher, not the novelist) gave
of this when he said that the mind is basically
at home in the world of medium size dry
goods. This is a very limited domain indeed,
and it is when we try to fit things into this
restricted framework that we find ourselves
confronted by paradox. Contrary to the way we
often respond, this does not mean that the
phenomenon is “impossible”, or “mystical”, or
even just “tiresome” (the English response).
What it means is that our thinking is too
restricted, and the form which the paradox
takes will quite possibly give us some clue as to
the way in which thinking needs to be
transformed.
Before mentioning my own experience with
the idea of “the one and the many”, I want to
bring up my favourite illustration of this: Edwin
Abbott’s story of Flatland and the mysterious
case of the sphere. This concerns a society of
creatures who are entirely confined to a twodimensional surface, and what happens to one
of them when a sphere makes its presence felt
one day. The sphere passes through Flatland,
but what the hapless Flatlander experiences is
that a point suddenly appears out of nowhere,
turns into a circle of expanding diameter,
reaches a maximum size and then begins to
shrink back to a point and vanishes. He is very
puzzled, and when he says aloud to himself
“what is this?” the sphere, who is not
supposed to communicate with Flatlanders,

announces “I am a sphere”. Of course, this
doesn’t help at all. When the sphere tells the
Flatlander that he must go “up”, he has no
concept of this and can only try to make sense
of it in terms of his own familiar, but limited,
experience. “Do you mean go “north”?” he
asks the sphere, drawing on his experience
with a compass. After struggling for some time
with the paradox of “go up, yet not north”, the
sphere looses patience, and casts him out of
Flatland into the three dimensional world.
Naturally this is too much for the Flatlander
and “blows his mind”. He is eventually sent to
an asylum where he joins other Flatlanders
who have been found wandering about
muttering about a “higher dimension” – which
every sane Flatlander knows doesn’t exist.
In the world of bodies ‘one’ and ‘many’ are
mutually exclusive – either something is one
(and not many) or many (and not one). This is
the Flatland version of “the one and the
many”. But there is another dimension of the
one and the many which seems paradoxical to
us because it is one and many at the same
time. If, instead of either one or many, we hold
both of these together, then we can come to
the experience of an intuitive perception in
which we see intensively instead of
extensively. We see intuitively in another
dimension, which is the intensive dimension of
“multiplicity in unity” instead of the extensive
dimension of many ones. Hologram division
and vegetative propagation both illustrate this.
In the former case, when a hologram is divided
it does not result in another one (like copying a
photograph) but the very same one. So there is
not one and another one, but one and the
other of the one. “Multiplicity in unity” means
that there can be multiplicity within unity
without fragmenting the unity because each is
the very same one and not another one. This
and other examples – especially the organic
ones – can become “templates for thinking”
(Bohm’s phrase) intensively as well as
extensively. I have found that by visualizing
these examples it is possible to practise
switching from the extensive to the intensive
dimension of the “the one and the many” and
back again. My own work with this led to the
development of an intuitive perception in
which I found myself “seeing intensively”.
When I did this kind of work a lot in late 1970s,

I used to feel as if my head had been taken off
and another one put in its place, and
sometimes this would happen spontaneously
while walking down the street, doing the
washing up or whatever. I emphasize this
practise of what I call doing philosophical work
– which in this case entails the intuitive seeing
of what appears paradoxical to “the logic of
solid bodies” (think of the three principles of
Aristotle’s logic) – because the possibility of
doing this seems to be overlooked today. This
is also something to which I was first
introduced in the 1960s by JG Bennett. It
seems to me now, on reflection, that it might
be something like an “intermediate case”
between the rational-empirical mind and
“mystical experience” – though I think it is very
important not to conflate it with the latter,
otherwise the very possibility of doing this kind
of philosophical work is lost and human
experience is correspondingly impoverished.
Examples of the need for this kind of thinking
abound. The intensive dimension of “the one
and the many” is essential for understanding
Goethe’s notion of the metamorphosis “by
which one and the same organ presents itself
to us in manifold forms”. Similarly we find that
in the unity of organic nature the diversity is
the unity. This paradoxical form of “the one
and the many” is also found in the philosophy
of hermeneutics, which is concerned with the
phenomenon of understanding in the case of
written works, works of art, presentations of
plays, and performances of music. Here also
we find a further kind of intensive distinction,
which seems to be characteristic of the
phenomenon of something coming into
expression – e.g. a work and its
interpretation/presentation, language and the
expression of meaning, expressive behaviour
and gesture, etc. In such cases we find what
Gadamer refers to as “a distinction which is not
really a distinction at all”. In other words, it’s a
paradoxical distinction, and it’s because of this
that we find it so difficult to grasp and instead
fall into dualism. What kind of distinction is a
distinction which isn’t (really) a distinction? It’s
an intensive distinction which takes the form of
neither one nor two and at the same time both
one and two. We need to think in a way that
does not separate into two, but at the same
time doesn’t collapse into one. We can develop

this capacity by philosophical work, but it’s a
bit like trying to walk along a tightrope – most
of the time we fall off on one side or the other.
For example, in the case of language and
meaning, either we “separate into two” and
think of the meaning as already formed and we
just put into words, or we “collapse into one”
and think of the meaning as simply being
produced by the words. Both misrepresent the
lived experience of expression, which is preseparation and for which the distinction
between language and meaning is intensive.
When we do glimpse this intuitively it seems so
simple – and then we fall off the tightrope
again. The key thing here is to realize that lived
experience, i.e. experience as lived, always
seems paradoxical to the way in which we
think of experience after it has been lived –
which is the basis for the “common sense”
description of experience which seems so
“obvious” but misleads us. A very clear
example of this is seen in the phenomenon of
expressive behaviour, where we usually either
fall into mind-body dualism or collapse into
reductionist behaviourism. Wittgenstein shows
us the intensive distinction which enables
behaviour itself to be expressive without any
need for meaning to be added on extensively.
When it comes to science I think paradox is to
be expected. Think of light in the special theory
of relativity. It is a consequence of the
universal constancy of the measured speed of
light that light itself is not subject to the spacetime separation which is characteristic of
material bodies. So if we look at Betelgeuse
which is 240 light years from us, for light itself
there is no separation between the star and
our eye. Light itself is before separation, and it
is a consequence of the null-interval that the
universe for light is an intensive point including
all within itself. To the logic of solid bodies, for
which separability is a defining characteristic,
such non-separability is highly paradoxical to
put it mildly. But now imagine a being of light.
For such a light-being the world of bodies
would be impossible to imagine, and the idea
of separability would be highly paradoxical. So
if we say that the behaviour of light is
paradoxical, we should not imagine that this
paradoxicality is somehow intrinsic to light
itself. Non-separability, in whatever form it
takes, will always seem paradoxical to us in the

world of bodies where separability is the major
characteristic. In quantum mechanics, the
superposition of states tells us that paths – e.g.
for the photon in an interferometer - which are
separable for us are non-separable for the

photon. So the behaviour of a single indivisible
photon seems paradoxical to us – but it’s not
paradoxical for the photon.
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James Steil
Introduction
The problem of perception is as old as the
question, “Who am I?” Feeling ourselves
separate from nature, the world meets us with
questions instead of answers; facts, but not
meaning. The various branches of philosophy
and science are two offshoots of this
separation that may one day grow to
overcome it.
Two Worlds
An acquaintance recently suggested I read The
Master and his Emissary: The Divided Brain and
the Making of the Western World (2009) by
Iain McGilchrist[1], a psychiatrist, and brainresearcher. His book is informative and
insightful; so-much so, we will use it as a guide
for what follows. McGilchrist traces patterns in
the brain, and in human culture, concluding
the divided-mind is of greatest importance for
understanding who we are, and charting our
course for the future. By “divided” he means
the separation of how we think, feel and act
into two categories, mirrored in the left-right
symmetry of the hemispheres of the brain.
Thinking alternates between the tendency
toward closed, abstract, and explicit qualities
(associated with the left-hemisphere), and
open, concrete and implicit (associated with
the right). McGilchrist writes:
My thesis is that for us as human
beings there are two fundamentally
opposed realities, two different
modes of experience; that each is of
ultimate importance in bringing about
the recognizably human world; and
that their difference is rooted in the
bihemispheric structure of the brain.
It follows that the hemispheres need
to co-operate, but I believe they are in
fact involved in a sort of power
struggle, and that this explains many
aspects of contemporary Western
culture. (p. 3)

Elsewhere, McGilchrist admits ensoulment of
the hemispheres (their need to “cooperate,”
for example) is metaphorical (pp. 194, 462),
and the split-brain phenomenon may have
deeper roots in the world at large (p. 460).
Regarding the “power struggle” between these
two ways of seeing, he employs the allegory of
The Master and his Emissary – equating an
overzealous emissary with the left hemisphere,
and the (abandoned) master with the right.
The terms of his argument are metaphorical,
but his argument is clear. Furthermore,
McGilchrist writes: “…all understanding,
whether of the world, or even of ourselves,
depends upon choosing the right metaphor (p.
179). Unfortunately, I believe in “The Master
and his Emissary” he has chosen a metaphor
with crucial differences between the tale and
cognition. But he is not to blame, for these
findings lie outside of brain-science per se. His
thinking has helped mine greatly – both by
expanding its scope, and more clearly defining
the details - so rather than sweep it aside, I
would rather make use of, and add further
meaning to it.
Alongside a detailed characterization of the
differences between activities associated with
left and right hemispherical activity,
McGilchrist points out the deep resonance
between them: At all levels of cognition, “the
principle of division (that of the left
hemisphere) and the principle of union (that of
the right hemisphere) need to be unified: in
Hegel’s terms, the thesis and antithesis must
be enabled to achieve a synthesis at a higher
level” (p. 198). For their importance, however,
he argues forcefully for the right hemisphere –
allocating to the right “the ultimate priority of
the principle of union over that of division” (p.
201). This, I believe, is a value-judgment. The
sciences, and to some extent our whole worldview (with its mechanistic tendencies), are
lacking in this domain, but as a cognitive
phenomenon, I must defer to the facts – which
[2]
demonstrates the lawful necessity of both.

This difference does not diminish the value of
The Master and his Emissary as much as it
influences how we take the next-step. I fully
embrace his over-arching goal – to promote
holism. However in my opinion, thinking is not
the problem; it is the thinker.

the cognitive law with an everyday example.
Metaphor-use is an important cognitive
phenomenon, so I will illustrate the law by
considering the meaning of the metaphor
“Thinking is seeing.”

The Cognitive Law
Considering the role of the one-who-thinks
brings us to the question of perception, where
I hope not merely to show the necessity of the
principles of union and division, but in a few
brief lines, to enable the reader to make better
use of thinking to achieve a truly holistic
understanding. These thoughts are drawn
[3]
from my recently-completed master’s thesis .
Therein, I have compared three
interpenetrating cognitive sequences: the
acquisition of sensori-motor skills in infancy,
imaginative thinking in children (up to about
age 7), and the stages of cognitive
development up to about age 20 (as first
articulated by Piaget). From this comparison, I
postulate a cognitive law; a sequence of
cognitive events which alternates between
centripetal and centrifugal tendencies in the
same manner McGilchrist describes, but differs
by explicitly including intentionality. This law
applies to all cognitive (perceptual) events, and
in fact organizes them.[4] In addition, the final
stage of this sequence integrates all of the
above: the ego or I, open, and closed thinking,
in a holistic perception Bortoft calls “intuitive
thinking,” but which I believe I have put a finer
point on. This final stage is the goal
McGilchrist points to:

The Stages of the Cognitive Law

“The need for ultimate unification of
division with union is an important
principle in all areas of life; it reflects
the need not just for two opposing
principles, but for their opposition to
be ultimately harmonized” (p. 200).
By incorporating the third-facto, (the self), we
have a final synthesis, and in ever-widening
spirals of the cognitive law, integration of Man
and the world.
An Example
How does it work? The cognitive law is madeup of four “stages.” Since they belong to each
and every cognitive event, we may illustrate

1. Forming an Intention: The first stage of the
cognitive law is a meeting of the I with the
world, and the formation of a question. An
intention must be formed, and if the means are
not immediately available to understand the
question, then the process continues:
“Thinking is seeing” is not literally true;
therefore further exploration is required to find
its meaning.
2. Identification of Parts: Once the task is
identified, individual parts must be brought
before the eye (the I); their significance yet to
be determined: “Thinking” unites ideas
according to their inner-relationship. “Seeing”
places one in space in relation to other things,
and things in relation to one-another.
3. Discrimination between the Parts: To create
meaning, one must find a correspondence
between two things. Examining the “parts” in
relation to the question, those which add
meaning are kept, and those which do not, are
put-aside. The whole is becoming clearer, but
we have as yet only glimpses of it: In this case,
there are numerous and significant
correspondences between thinking and seeing,
which we are all quite aware of, but there are
differences as well. Thinking does not require
the eye, for example.
4. Synthesis of All of the Above: Drawingtogether those aspects which are determined
to belong to the question, one may reach a
point where the whole (the question) and the
parts are united in a Whole – a simultaneous
perception of both, in which a lawful
relationship is perceived. Importantly, the
individuality is now incorporated within the
phenomenon – able to move freely between
the parts, without any loss of the “Whole”: An
important result of intuitive understanding is
creativity; understanding the Whole, one is
able to express it in many different forms: “My

intentions guide my thinking;” “I can walkthrough your explanation;” “My inner-light and
outer-light are two sides of the same thing.”
Each and every expression of the Whole (a
“Part”) contains the Whole within it. This is the
Wholeness of intuitive “perception”
(cognition).

The above stages, with slight modifications in
language, can be found in all forms of learning
– from doing a lay-up, to understanding ecosystems. This places intuition at our very
doorstep every time we truly understand
something, however small. “So,” one might
ask, “if we already know how to do it, and in
fact do so naturally from childhood on, where
does our thinking get stuck?”
Cognitive Development
Another way to ask the same question is, “Why
then, did McGilchrist have to write his book?”
In his survey of the major periods of Western
civilization, McGilchrist demonstrates an
alternation of emphasis between the two kinds
of thinking described. But from another
direction, we see the gradual increase in our
understanding of the world, not just the
alternation between two ways of seeing it. Of
course, McGilchrist does not ignore that
increasing cognitive facility is co-emergent with
this dance between the two hemispheres. But
still, he worries that this-time we may have
dipped too far to the left, may lose our partner,
and spin off the dance-floor. I cannot say he is
incorrect; this recklessness is a problem, and
we might get voted off the planet.
To answer the question of where our thinking
fails us, we must return to thinking itself, for
there we find important differences; in
particular, differences of intentionality
between infants, children, and adults. In
infants, intention is almost entirely lacking
(although it is visible – consider the sucking
‘reflex’), and the cognitive law - applied
primarily to sensori-motor development – is by
and large automatic, reflexive. The ego is
asleep. Older children are “awake” in some
areas, but their thinking is primarily
imaginative: the cognitive law is working
primarily in the realm of identification – the
formation of language, and simple concepts.

To be clear, all four stages of the law are still
required to form the concept “dog,” but this is
[5]
the time of concrete operations and higher
cognitive facilities are still nascent. Similar
considerations can be applied to the stages of
“preoperational” thinking (with the added
facility of discerning relationships between
parts), and “formal operations” (where the
[6]
whole and the parts can be united in a law).
Cognitive development is a gradual unfolding
of sensori-motor logic, imagination, insight,
and intuition, which, in their emphasis, are
characteristic of the alternation between the
analytic and synthetic tendencies seen in
cultural development.
In parallel with the inner logic of individual
development, what both sequences have in
common is a gradual awakening. Cognitivedevelopment goes hand-in-hand with
increased engagement by the ego
(intentionality). What is the role of the ego?
Looking again to child-development, the
stimulus for the development of new cognitive
facility is the need to harmonize
contradictions, as they arise out of the
refinement of perceptions.[7] Central to this
“harmonization” is the ability to expand one’s
awareness to include context, while
simultaneously holding-back habitual and
reflexive patterns of thought.[8] These are the
self-same qualities which Henri Bortoft, in
another paper of this edition, describes as
necessary for the capacity to move from
paradox to a living experience of reality. It is
my feeling that in the alternations from ‘left’ to
‘right’ we have a reflection of the beating heart
of the universe, while in the continual upward
spiral of Man’s thinking, we have the thread
which joins the two. Recognizing our own
strength and the tools we have been given, it is
our job to weave these threads into a strong
cord, such that we may raise ourselves to
become fitting Masters over all we can see holistically.
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From the Theoretical to the Experiential

Ben Hanbury
In his book 'The Wholeness of Nature' [1]Henri
Bortoft explores the concept of wholeness and
uses his words to guide the reader towards an
understanding of what he calls 'Authentic and
Counterfeit Wholes'. The concept of wholeness
isn't easy to discuss, because in the very
discussion of it, it is turned into an object, it
therefore appears to be separate from those
discussing it, it becomes a 'part' and therefore
no longer whole. This is what Bortoft refers to
as a counterfeit whole. Wholeness has been
turned into a part for examination. This is the
problem that conventional science or anyone
predominantly using their thinking function to
explore wholeness will run into. The thinking
function, by its very nature, creates a sense of
a self which is separate from that which is
observed. Therefore whatever is observed
using the thinking function becomes either a
subject or object. This is the conundrum which
many explorers of life and cognition have
grappled with over the course of human
history.

approach it with the thinking mind alone.
Finally I will use some examples from
Goethean science and Henri Bortofts work to
illustrate a practical example of how Goethean
science and wholeness can be applied in a
practical exploration of a subject and how it
can be turned towards its self to explore the
nature of knowing.

In this essay I am going to write about
wholeness which in an absolute sense is
impossible but in a relative sense it can guide
the thinking mind towards letting go into the
beingness of wholeness. It is said that
enlightenment is like climbing to the top of a
60 foot pole, and then taking 3 more steps.
This same methodology can be applied to
wholeness, the thinking mind can help to climb
the 60 foot pole but then it needs to let go in
order to take the '3 more steps' into
wholeness. I will also go on to talk about the
organizing idea in cognitive perception which
will explain why wholeness requires a different
approach in order to know it experientially and
why it is misunderstood by those who

[2]

To help with this exploration of wholeness I
will talk in terms of the four Jungian functions.
The four functions are thinking, feeling, sensing
and intuition. they could be thought of as four
ways of knowing the world. 'In what I call the
Jungian 'Mandala', sensation, or sensory
experience, yields a direct apprehension of the
things around us through the medium of our
physical bodies. Thinking interprets what is
there in a somewhat logical, rational manner;
feeling grants a negative or positive valance to
each encounter, and so helps to ascribe value
to the phenomenon, and intuition yields a
sense of its deeper meaning, as Jung says, “by
way of unconscious contents and connections”.

Wholeness is a difficult phenomenon to
discuss, it requires a different way of seeing
the world. The default way of seeing which
seems to be present in our western society at
the moment, views the world as something
which exists independently of our knowing of
it. This seems to be so normal and obvious that
it is very often just taken for granted. This way
of seeing can serve us well in everyday life. It
allows us to communicate with each other and
to make understandable references to
phenomena in the world. Wholeness though,
requires a more intuitive way of seeing,
experiencing the interconnectedness and

relationships of phenomena, using the intuitive
and sensing functions of the mind. The reason
that it is necessary to use the intuitive and
sensing functions for this, is that in terms of
direct experience they are our primary
functions. Not primary in a linear time sense
but primary in the sense of their proximity to
wholeness.
Because of the difficulty in approaching
wholeness, using words and concepts, it is
useful to look at some examples where the
idea of wholeness is visibly present in everyday
objects and constructs.
The first example of wholeness given in 'The
Wholeness of Nature' is that of a hologram. If
you had a holographic plate with a picture of a
person on it and cut it in half, unlike cutting a
photo in half where you would be left with two
halves of a person, when you cut a holographic
plate in half you have two images of the
person, one on each half. If you were to cut the
two halves in half again, you would then have
four images. You can carry on dividing the
holographic plate and there will always be the
same image on each of the parts, although it
will fade the more times you do this. This is a
useful example of wholeness and the
relationship between the whole and the parts.
The whole holographic image is present in
every part of the holographic plate which is
why you can divide the plate into separate
parts and the whole image will still be present
because it is present in every part of the plate.
The relationship between the whole and the
parts is an important feature of the concept of
wholeness. The whole is contained in each of
the parts and the parts give rise to the whole.
Henri Bortoft talks about this reciprocal
relationship between the whole and the parts
using the idea of the Hermeneutic Circle. The
idea of the Hermeneutic Circle says that in
order 'to read an author we have to
understand him first, and yet we have to read
him first to understand him' [1] This may seem a
strange concept, because from a logical linear
point of view, it implies that to understand a
text you need to have read it before you read
it. What this reveals though, isn't just
philosophical nonsense. It reveals that the
linear logical way of thinking can't be applied

to meaning because meaning is not linear. It is
an emergent co-arising. Meaning is holistic.
Through reading the parts of a text, the
meaning arises and simultaneously the
meaning makes sense of the parts. This is an
example of the necessity to move from viewing
the world as a collection of objects to a
network of relationships, if we are to
understand and experience wholeness.
Another area in which Wholeness is reflected is
that of matter. 'Einstein imagined, following
Ernst Mach, that a single particle of matter
would have no mass if it were not for all the
rest of the matter in the universe' [1]. This kind
of thinking shows a shift from the view that an
object has an inherent existence which is
separate from its environment, to the view
that an object exists in relationship to its
environment. This way of thinking, in terms of
relationships, is present every time we use
language, although it may seem to be
overshadowed by the objectifying which occurs
when we use words. When we conceptualize
and communicate our concepts through
speech, we are involved in the process of
distinguishing. According to Bortoft,
distinguishing isn't, however, just the act of
separating and categorizing, as it is often
mistaken to be. Distinguishing cannot occur
separately from relating, because in the very
act of distinguishing something we are
simultaneously relating it to that which it was
distinguished from. Therefore the act of
distinction is the act of simultaneously
differencing and relating, not just the act of
separating or categorizing.
Wholeness is always present, it is all that is. So
how do you go from a theoretical knowledge of
wholeness to an experiential knowledge, when
it is already present but is indistinguishable
because there is nothing outside of its self to
distinguish its self from? How do we make the
transition from the theoretical knowledge of
wholeness to a phenomenological knowledge
of wholeness? For this it may help to look into
the nature of knowing.
Johann Wolfgang Von Goethe was a German
scientist and poet who died in 1832. He
worked in a holistic way and did a body of work
on colour using a phenomenological approach.

Goethe's methodology begins with direct
observation of the phenomena. According to
Bortoft his method of science involved putting
the attention into the seeing instead of
focusing on what is seen. He would then repeat
the observations that he had made in his
imagination. This he called 'exact sensorial
imagination'. In the case of colour, this
involved visualizing the colours when looking
through a prism at a boundary between black
and white. He would then transform the image
so that the boundary was the other way up and
back again. This process of switching between
the two he referred to as 'recreating in the
wake of ever creating nature'. This method of
research revealed to Goethe qualitative
relationships between the colours which
wouldn't have been discovered using
conventional science or the thinking mind
alone. For example he discovered that black,
violet and blue belong together. These
qualitative relationships, which he discovered,
helped in turn to form his theory on colour.
Goethe was then forced to use his
methodology of phenomenological
investigation to start to question the nature of
knowing. He was forced to do this because
after he presented his theory of colour,
'contributions to modern optics' (1791), 'He
had believed that physicists would simply
repeat his experiments and their truth would
be evident'[1]. They did repeat his experiments
and they rejected his findings. This led Goethe
on a journey of investigation into the nature of
cognition. How was it, that what he saw in his
experiments couldn't be seen by others when
they repeated them? He turned his method of
phenomenological scientific investigation
towards his own mind, his own experience of
existing. What he discovered was that his view
had been 'epistemologically naïve’. He had
believed that what he saw was “just there” as
he saw it, so that seeing it was a visual
experience which did no more than reflect
what was present already in a purely factual
way'[1]. What he now realized was that the
world was not “just there” as our default way
of seeing assumes it to be. He discovered that
the world that we experience arises in our
minds as a result of our process of cognition.
How we come to know the world gives rise to

the world that we experience and this is
different for each person. In order to explain
this more fully I would like to talk about the
‘organizing idea’ in cognitive perception.
In order to understand the organizing[2] idea in
cognitive perception, we need to begin by
examining our act of knowing the world.
According to Henri Bortoft there are two main
difficulties we need to be aware of when we
look in to the act of knowing. Firstly, the act of
knowing happens so quickly that we are
unaware of the process as it happens. For
example, we don't experience photons
entering our eyes, hitting our retina, sending
messages to the parts of our brain involved in
seeing and linking what is seen with our
memory in order to identify it. We just
experience seeing the world around us as a
cohesive whole. The act of cognitive
perception happens so quickly that we are
unaware of it as a process. What we
experience is the end result of the act of
perception. 'This problem can be overcome to
some degree by having recourse to situations
in which the normally smooth-running process
breaks down, so that the process of knowing is
revealed instead of just the result of the
process' [1]. I experienced this myself while
meditating. I went through a period of time
when I could see circles in my vision. When I
was asked to describe these by my teacher, the
best way I could describe them was to say that
it was as if I had a circular clear glass plate in
front of my eyes. I could only make out the
edge of this circle because what I saw inside it
didn't quite line up with what I saw outside it,
there was a circular 'chink' in my vision and the
images inside it were clearer than those on the
outside of it. My teacher pointed out to me
that what I was experiencing was a direct
perception of my eye ball. I was seeing the
world through the circular lens of my eye. This
is a good example of being given recourse to a
situation where the normally smooth-running
process of seeing has broken down. I was
seeing an aspect of the process of seeing
instead of the end result of the process of
seeing.
The other difficulty that we encounter when
looking at our experience of knowing the world
is that we are participants in the process of

knowing. We can't get outside of the process in
order to observe it as an onlooker. In fact, the
process of knowing not only gives rise to the
object which is known, it also gives rise to the
subject which is doing the knowing. Our very
sense of self is a result of the process of
knowing. 'The inner dynamic of the process of
cognition is also an inner dynamic in the
process of the self. What this means is that the
“self-entity” itself emerges from the process of
cognition and is not there as such before” [1]. In
our current default way of seeing the world,
we experience ourselves as existing before the
act of knowing takes place (I am here,
something happens and I experience it). When
we look more deeply we can see that we are
simultaneously created by the same process of
cognition which is creating that which we
observe. We are created anew in every
moment in relation to that which is known. So
just as we cannot turn wholeness into a part
for examination, we cannot turn the process of
knowing into a part for examination. It is
however useful to use concepts as pointers to
lead us towards direct experience.
So how do we look more deeply so that we can
see the process of distinction as opposed to
the result of the process of distinction?
According to Bortoft, if we want to come to a
deeper experience of wholeness in relation to
cognitive perception, we need to catch the
distinguishing in the act. That is, to see the
'distinguishing which is relating' as opposed to
just seeing that which is distinguished (which is
our normal default way of experiencing the
world). So in order to examine the process of
cognition we have to examine it as a whole, in
our experience as it arises. It cannot be directly
examined using concepts or the thinking mind
because the concepts arise as an end result of
the very phenomenon which we are trying to
observe. In order to investigate cognitive
perception we need to plunge into the
experience of 'knowing' as a dynamic
participant in the 'here and now', as the
experience arises. The difficulty is that as soon
as we conceptualize what we experience, that
is, as soon as we have a thought about our
investigation, we are no longer in the process
of cognition, we become a result of the process
of cognition. So in order to do any significant
phenomenological research into cognitive

perception or wholeness (in the absolute
sense) we need to be able to first refine our
awareness, so that we can functionally begin to
investigate the process of cognition instead of
the result of the process of cognition, that is,
our concepts.
Take a moment to pause and breath. How long
is the gap between your thoughts? Is your
observing the length of these gaps a thought in
itself? Where do thoughts come from and go
to? The space in which we can investigate
cognitive perception is sometimes thought of
as the space between our thoughts.
Fortunately this isn't strictly the case as an
absence of thought is difficult to maintain. It is,
however, important to make the distinction
between thoughts which obscure the
experience of wholeness and thoughts which
arise as an experience of wholeness. There
isn't space in this essay to go into this in detail
but a thought which obscures the experience
of wholeness can be normally be recognized
because it has obscured the direct sensory or
intuitive experience. The thinking function has
obscured the sensing/intuitive function, which
is primary in relation to our experiencing of
wholeness. A thought that arises as a
manifestation of wholeness doesn't obscure
the direct sensory/intuitive experience. So
once the thinking mind is quietened to a
certain degree, the clouds that obscure our
direct sensory/intuitive experience of being are
to a certain extent removed.
Goethe referred to something similar in terms
of visualization. When he talked about 'exact
sensorial imagination', his aim was to 'think the
phenomenon', not to 'think about it'. He was
trying to bring a more sensing/intuitive and
perceptive quality to the act of thinking. So for
him thinking became dynamic and
participatory, (in terms of the process), as
opposed to the more abstract function of the
mind that we normally use the term for.
In a way this is the great work of humanity, a
potential next step in the evolution of human
consciousness which is becoming ever more a
necessity as we gain amazing powers in the
realm of engineering and organization on a
global level. The rational mind is reaching the
pinnacle of its dominance which has evolved

over thousands of years. It has also in many
areas reached its limit of usefulness to us. We
now desperately need to contextualize all of
our human endeavours and achievements, to
make sense of who we are and our role in the
unfolding of evolution. This contextualization
doesn't require a new re-imagination of our
place in the world, it doesn't require a new
ideology or to learn about a new world view as
is so often said. It doesn't require a top down
approach, a bottom up approach or both
working together simultaneously. These would
---------------------------------------------------------------

all be considered 'downstream' thinking in
Bortoft's terminology, they would be just
another example of counterfeit wholeness, or
'trying to get to the milk by the way of the
cheese'. In fact the great transformation
requires nothing new to be created, all that
this contextualization of our place in the world
requires is a direct perception and embodied
experience of who we are as human beings.
We just need to see what is already there.
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Philip Franses
Introduction
Taking with us a holistic thread, we follow the
pursuit of knowledge into the labyrinth of an
ever-deepening logic; there we meet mankind
lost and sacrificed to the attempt to erect a
final foundation of atomic origin; deposing this
central tenet, we follow the thread out into
light of a science liberated into the natural
realm.
The Age of Enlightenment
Throughout the history of physics, the way the
relationship of individual to world was
interpreted, determined how mathematics was
turned into the world picture of physics.
Newton and Leibniz, late 17th century, with the
same mathematics of the calculus came to
opposing world pictures through the different
basis of relationship of individual to world.
Both imagined they had stumbled upon an
absolute world-description: Newton of
mechanics; Leibniz of the wholeness of
monads.
For Newton:
calculus applied to the inert bodies of matter
and described how forces interacted with
bodies essentially resistant to change;
the world would like to be at rest and has to be
wrought out of that state by forces implying
change.
For Leibniz,
calculus applied to the innate capacity for
change and described how interactions
between participants, brought about the
monad, the wholeness of being transcendent
over change; the world was in change, seeking
completion, to come to rest in the monad.
This basic principle of how change leads to
stability can be interpreted in two ways. In
interpreting the world through the elemental
notions of secure fundamentals, such as atoms
and genes, one will see the higher level

structure of castles and organisms defined in
relation to their lower level parts. However in
seeing the world as an innate potential to
realize the higher, then the dynamic of
participation will take one up into the monads
(identities), defined in self-relation as intrinsic
wholes.
The relation individual to world recognizes a
thing in part-relation to other things and a soul
in whole-relation to itself through the same
mathematics. There is simply the twist that the
wholeness of soul is a self-relation, while the
definition of things is through a relation to
their component parts. Soul goes through the
universal to establish itself in self-relation as
whole; thing is itself locally through the parts
that define it.
Thus we should expect with this key to turn the
exploration of change either into a thingphysics or a soul-physics; that we should find
the choice of interpretation be present at
every stage of theory; and that physics shall go
forward by recognizing and relating these two
ways of seeing.
Light
The description of light was given
extraordinary beautiful form by Maxwell’s
1876 equations of electromagnetism. A
propensity for ordering the phenomena as
magnetism flows into the propensity for
ordering phenomena as electricity in an
alternating wave that relies on no actual
material intervention. The wave of alternation,
between two types of organization: electrical
field and magnetic field, only interacts with
matter when transmitted or received by a
moving charge. It relies on nothing but itself.
Thus starlight reaches us from a distant star
billions of light years away with all its
information in tact! Or a telephone signal

reaches the receiver despite the terrain it
crossed over in between. In fact for light there
is no separation, there are only the two events:
transmission and reception and its own nature
in between.
The main solution of Maxwell’s four-lined
change-equations, encapsulating the totality of
electromagnetic phenomena, is of a retarded
wave [1]. Even though there are no material
parts to its propagation, the wave is finite in
speed, thus allowing light to be experienced as
part of the world that physics explores.
In 1905 Einstein brought out exactly this last
point in the theory of relativity; light is part of
the world of experience giving to the observer
his own framework of space and time measure.
The experience of light gives to every observer
the practical opportunity to construct his
space-time framework uniquely and
differently. This is expressed in the light-cone,
which embeds events into a space and time
geometry combined (space-time) where light
determines for the observer the characteristic
of the world’s manifestation.

As with all science, there was a catch in this
simple explanatory model. If
1) light is the holistic thread that tells us
how the reductive world of spacetime operates and
2) light with its finite speed is part of the
space-time landscape, then
3) what is the nature of the interior
darkness which light is prevented
from illuminating?
In 1915 Einstein found a unique equation for
encapsulating the dynamic of space, time and
matter: space-time tells matter how to move
and matter tells space-time how to curve.
Einstein equations gave natural place to gravity
as the universal adjustment resolving different
local space time orders. However since the
space-time geometry was based on light, and
since light was itself redirected by the curving
of space-time, there was a limit to the intimate
distance to an object that light could
penetrate.
The gravitational equations as first solved by
Schwarzschild showed that passing a threshold
of closeness to a large mass, the relation of
matter to curving of space-time - runs out of
control! The fall brings more mass and more
mass bends space-time ever increasingly!
The light cone no longer points forward into
time, but topples over sideways to point into
space. Since this means no light can escape,
this region is known as a black hole: the timelike is taken over by the forces of attraction
towards the object, which inevitably lead to
the singularity where space-time disappears, at
the centre.

Fig. 1 The Light cone
The physical world is determined by the finite
quality of light that both seeds our view of the
world and is part of the living structure that we
see. The finite speed of light decides that any
physical theory is going to be an interpretation
of a relation individual to world: one has to
meet with light to then know light as part of
the finite world one is locally investigating.
Hidden from time

Fig. 2 Diagram of the Schwarzschild wormhole geometry,
with white and black holes

As astrophysics professor Andrew Hamilton
describes ‘The Schwarzschild metric admits
negative square root as well as positive square
root solutions for the geometry. The complete
Schwarzschild geometry consists of a black
hole, a white hole, and two Universes
connected at their horizons by a wormhole.
The negative square root solution inside the
horizon represents a white hole. A white hole
is a black hole running backwards in time. Just
as black holes swallow things irretrievably, so
also do white holes spit them out. White holes
cannot exist, since they violate the second law
of thermodynamics.’ [2]
This is our first encounter with the labyrinth
where an explanation appearing to work
beautifully in describing the world, crosses a
horizon into a realm where single-dimensioned
causality breaks down and reason is unable to
take us forward.
Instead to penetrate into the world of the very
small, a whole new science was developed
called quantum theory.
Destruction-creation
The significance of the light horizons more
generally is that they mark a shaping influence
which plays back upon the character of the
present; the horizon is at a distance where
events authoritatively focus on the singularity
from past or future

Fig. 3 The Onion of Science, working inward to the point of
explanation

The claim to have found the centre was in the
most terrible way possible refuted, when Bohr,
Danish/ Jewish and Heisenberg, German/
occupier, met in Copenhagen in 1942 with the
threat of nuclear destruction as the backdrop.
The nucleus that during their journey of
discovery had seemed the safe haven to which
scientists were travelling cruelly split leaving
the originators of the theory as protagonists on
either side of a divide each bent on
destruction. The onion split apart into two
halves, the journey of science was suddenly
going outward to the very edge of destruction
from which the only place to safety was the
jump to the other half of Creation.

In the approach to the present from a linear
causal perspective, all notions of space and
time inevitably collapse from description of the
centre; to discover the present, one has to
have a platform of necessary contribution and
consequence extending back from the future
or forward from the past.
In quantum theory this was achieved by
describing every particle through a wave
function of probability that predicts its
contribution to any act of measurement. The
present is described between past contribution
and future influence. Science it was claimed
had reached the centre of its understanding by
a mathematical formulation that accounted for
the individual occurrence as a statistical
inclusion.

Fig. 4 The two resulting halves reunify in a dialogue
between law and life

Quality of time
To travel into this new area of destructioncreation we need to ask new questions of
science: What is the completion that relates
awareness to itself wholly?
Seeing involves a participatory leap between
wholeness as absence and wholeness as
creation. A new light cone joins the horizons
where the world knows itself as wholly
removed, to discover itself anew as wholly
present.

Fig. 5 The Light Cone of Whole and Part

In crossing the boundary of absence, identity
reacquaints with wholeness at the horizon of
manifestation.
In asking the inner question, the journey of
individuation marks the coming together of
two sides of wholeness with unique arrival.
Light stands between the conditionality of
connections of possibilities exploring a mutual
involvement and the actuality of a single
outcome that proves the aggregation as viable
existence.
Science is hereby transformed from dealing
only with the exchange of information from
systems actually present, to inferring
connection between the future potential and
past arising of systems each manifesting a
common capacity. Such systems cross the
threshold of future and past to make new
connection arbitrarily and uniquely, in a singly

proved line of logic specific to one actualisation
of archetypal potential.
Archetypal resolution
Pauli saw that Einstein world of space-time
separation always falls short of arriving at a
complete description;
‘The new theory of wave mechanics was
perfected in 1927… Einstein was not fully
satisfied with the solution… I remarked to Bohr
at the time that Einstein was regarding as an
imperfection of wave mechanics within physics
what in fact was an imperfection of physics
within life…Today I know that this is the pair of
opposites completeness versus objectivity and
that despite Einstein’s claim it is not possible to
have both at the same time.’
A new science was explored by Pauli in analysis
of his dreams:
‘Among others [1934], I had the following
dream that preoccupied me for years “A man
resembling Einstein is drawing a figure on a
board. This was apparently connected with the
controversy described and seemed to contain a
sort of response to it from the unconscious. It
showed me quantum mechanics and so-called
official physics in general as a one-dimensional
section of a two-dimensional, more meaningful
world, the second dimension of which could be
only the unconscious and the archetypes.”’ [3]
Pauli discovered in his dreams the thread that
disclosed the basis of awareness to itself.
These may be contrasted with classical physics
as follows:
Collective participation:
in classical physics, participation in the
collective reveals the elementary structure to
matter; the fate of the material particle can
only be resolved by description within a
collective participation;
for Pauli, completion realizes the individual
within the collective of consciousness;
individuals communicating in the collective
converge upon the essential sense of
wholeness
Whole representation:
the totality of relationships {individual to
world} implies the formulation of quantum

theory, in which the world is described too
intensely for experience;
the collective symbols of the unconscious
embrace {individual to world} relationships in a
totalisation of individual experience.
Direction of realization:
each particle contains the totality of the
possibility of what can be, so far as it can be
observed; quantum theory has been described
as the end of physics, everything which can be
observed falls within the scope of description;
collective symbols represent the totality of
what has been; one can see it as a source of
regeneration, everything can begin anew.
There is a second focus to the world, behind
the marshalling of an existing order, the
inclusion of ‘knowing’ as an active vital
element in the putting together of the eternal
pattern as wholly revealed. The world then

waits for our ‘knowing’, as an act that will
complete, as a deed that will hold the beauty
as value to our presence.
Where do you stand between absence and
presence, as inner wholeness comes to light?
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Satish Kumar
Bhagavad Gita, which means Divine Song, is one of the oldest and much respected philosophical texts of India. In
this most elegant poem many profound ideas are presented in a delightfully simple manner. One such idea is that
of total integrity and interconnection between wisdom and science. Some may think that “science” is a western
invention but the Bhagavad Gita embraced the idea of science nearly 4,000 years ago!
In the Gita two words, “gyanam” and “vigyanam” always appear together, as if they are identical twins. One cannot
exist without the other. These two potent words are pregnant with deep and broad meaning.
To put it simply, gyanam means inner and intuitive knowledge or wisdom and vigyanam means outer and
measured knowledge or science. Gyanam arises out of experience and practice and vigyanam is obtained through
experience and observation. Gyanam is spiritual knowledge and vigyanam is the knowledge of matter.
As gyanam and vigyanam always appear together, they cannot be separated; there is no dualism, matter is
imbibed by the spirit and spirit embodies the matter. In other words, spirit manifests through observable
phenomena, through reason, analysis and definition, whereas gyanam dwells in the mystery of meaning always
unfolding, emerging and being discovered but never final, never fixed; gyanam is a flowing phenomena. Vigyanam
concerns itself with objects while gyanam focuses on the relationship between objects and thus concentrates on
the subject. For gyanam all and everything is a subject but, in order to make sense of the world, vigyanam is
required to objectify the material world, thus gyanam seeks quality while through vigyanam we define quantity.
Without gyanam or wisdom, vigyanam or science, loses it’s ethical and visionary element and can easily lead to
militarism, commercialism and exploitation or even destruction of the natural world. Through gyanam, science is
guided into the sphere of ethics, harmony and beauty while through science, gyanam is held back from turning into
dogma, fundamentalism and literalism.
Science without wisdom seeks to work mainly in the human interest and gives birth to technologies of comfort and
convenience, as well as control and consumerism. Science denuded of deep values and the human spirit follows
the lead given by money and materialism. Such science works for those who can pay for it and does not accept any
constraints or limits in its domination of nature to meet insatiable human appetites – particularly the greed of a
powerful and privileged elite – very often at a great cost to other forms of life. A dispirited science is more likely to
be misused and exploited by vested interests. So, science without wisdom is not only incomplete, it is also
vulnerable and even dangerous.
On the other hand, wisdom without science is also incomplete. In the name of wisdom it is easier to fall prey to
otherworldliness and this gives birth to institutionalised religions, blind faith and fundamentalism. Wisdom without
concerns to human affairs follows the lead given by gurus, priests and missionaries who promise their followers a
place in heaven and inject the fear of hell – thus exploiting the natural human urge for spiritual fulfillment.
Science without spirituality or wisdom has ill-served the Earth and spirituality without science has degenerated into
dogmatic exclusivity.
We need to reconcile the split between intuition and reason, between cognition and consciousness, and between
the inner and the outer. Taken together they make a strong case for connectivity and wholeness. While science can
offer practical tools and knowledge for living, wisdom can offer meaning. We need both. When a rich mixture of
science and wisdom is available to us, why should we think in terms of ‘either/or’? Why not ‘both/and’? Why not
celebrate the unity of physics and metaphysics, information and transformation, human ingenuity and imagination,
Galileo and Gandhi, Einstein and Aquinas? Yes: the best of both worlds!
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delivering packets of ‘peace tea’ to the leaders of the four nuclear powers. Since 1973, he has been the
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Dear Readers
Finally it has emerged – a Holistic Science journal (on a non-existent budget!) We hope the articles and
papers in this journal will pose Holistic Science as a question we have to live. This dynamic moving
forward is explored through physics, biology and philosophy of wholeness. Our coherent expression is
more than an abstract statement about something and is an inner challenge to be met through living.
In the coming issues we plan to add many more aspects and sections to the journal. This is YOUR
journal. It will grow and change and become what you want it to become. Please let us know what
feedback and comments you have for it.
Suggestions page on www.earthlinksall.com/journal/feedback

Please SUBSCRIBE to help us keep it moving! www.earthlinksall.com/journal
Comments so far….
Galeo Saintz, South Africa
Well done on getting this off the ground. I
made suggestions for such a publication
when at college and so I am now happy it is
being met with enthusiasm.

Charlie Radcliff, UK
Thank you Minni for letting me know about the new
journal; looking forward to reading and maybe writing
something for it. Many thanks,

Roland Playle, Scotland
Congratulations on creating this Journal!
Something long overdue, very necessary and
that may well keep some unity for us through
the next turbulent years ..

Adrian Villasenor Mexico
it has been long waiting to emerge.
Congratulations!
Eva Bakkeslat, Norway
The journal sounds so interesting
and a needed vehicle for
communication

Erin Lovelle, USA
What a relevant, valuable and necessary project!
I've often wondered about and wished to read the
MSc 'library' of research. Excellent !

Sophia van Ruth, The Netherlands
A Holistic Science Journal is a SPECTACULAR idea, sign me
up!

Gideon Kossoff, USA
Holistic science journal: so its finally happened, after all these years..
Mauro Reyes, Colombia
The idea of the journal on holistic science is
just great! Please let me know how I can help
to diffuse that journal here ,…

Isla Burgess, New Zealand
This will be a great way to inform the world about Holistic Science

In future issues you will come across Rupert Sheldrake, Fritjof Capra, Margaret
Wheatley, Martin Crawford, Marianne de Trey, Helena Norberg-Hodge, David Peat
and many others known and unknown who explore this question through the work
they do and the lives they lead.
Fibonacci

