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INTRODUCTION

The strongest principle of growth lies in human choice.
George Eliot, Daniel Deronda, 489

A PERSONAL PREAMBLE

The giant panda; the Cuban solenodon; the spectral aye-aye of the
Madagascan forests; the vast blue whale in the vaster ocean deeps: as
a seven year-old child, I watched these creatures emerging from their
hiding places. They were hiding in packets of tea.

When the kind dinner lady had finished her chores, she would find
me standing shyly by the door to the school kitchen. Then she would
give me another two or three of those little oblong picture cards that
came with Brooke Bond tea. Other cards - the ones which came with
bubble gum or Weetabix — I would happily gamble away in games of
card-flicking on the tarmac of the school playground. But not these.
These were somehow precious, wonderful: a first introduction to
knowledge of the world’s strange animals; a first stirring of empathy
with living things, and of indignation at the exploitation of their
helplessness.
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[ took the tea cards home, and reverently stuck them in a picture book.
Series on tropical birds, African animals, and others followed. But it is
those first fifty pictures with their poignant captions that are most vivid
in my memory. Even now, the aroma of a new packet of PG Tips brings
back the images. The series was on Animals in Danger: in danger, of
course, from man’s depredations. I was a child, and my heart was open;
indignation fountained from it at the plight of threatened creatures.
And a child’s natural but evanescent solidarity with the living world
was embossed on my mind by a new understanding, present even now.

Those picture cards were the source of a stream of choices which fed
my fascination with antmals and their evolution. Another stream,
weaker at first, flowed among fields of the human mind, as I tried to
comprehend my own consciousness and its slow and painful maturing.
The two streams of interest remained quite separate until I came across
Buddhism, with its dedication to the seemingly conflicting aims of
expressing active compassion for all that lives, and cultivating the
individual mind without limit. I began to see that, for me at least,
Buddhism shared an underlying rationale with biology and the study
of consciousness. That rationale is the evolving mind.

During my teens, the combination of empathy and indignation on
animals’ behalf gradually transferred itself to people: fervent discus-
sions, written political tirades, huge marches from Hyde Park Corner
to Trafalgar Square. I felt shocked at the injustice that the less powerful
individuals faced from powerful groups; in Vietnam, in Ireland, in
South Africa. Was it real empathy? Was it the personal solidarity that a
kind person feels for another in trouble? I think it wasn't, or not wholly.
The oppressed groups were distant. I did not know it, but they sym-
bolized the imprisonment I felt as a boy sullenly struggling through
adolescence, wrestling with my divorced mother’s reasonable restric-
tions. For a time I reserved my love for a menagerie of pets, and for the
zoo animals that I visited again and again, enchanted. Human beings
were still marked for me with the guilt of betraying those animals, so
trusting, beautiful, defenceless.

Yet a sense of justice was gradually focusing itself in discussion and
thought on left-wing politics, so that an idea of a wise and kind essence
of ‘humanity’ was distilled in my imagination into an ideal to feel
passionately for. And as ! entered the world of academic science, the
animals returned. I studied Darwin and the ferment his ideas gave rise
to. I tried to fathom evolution.
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Meanwhile, something else had been happening, something far more
difficult to articulate from wordless memories, although it doubtless
occurs in everybody. In fits and starts, I had become more self-aware. I
discovered vantages from which I could survey my inner world, my
continuation through time, and I developed a small ability to choose
what I would experience. A vivid memory is there (I was eight, per-
haps) of looking back at the terraced houses, a sunlit green gate to a
garage drive, my dog running joyfully and obliviously ahead, and
telling myself: “This is now, take it all in, it will never happen again!’
Or, eager to be free from school and all restriction, admonishing my
future self: ‘Remember, O remember! These are not the happy and
carefree days of adult myth.’

Now I feel gratitude, even a sense of reverence, for the boy who
struggled so for a higher degree of awareness. It is my impression that
very many people have magically vivid experiences during adoles-
cence or before. They hear an imploring voice, as it were, from their
brightest possible future, intuiting an intensification of awareness. It
may become anchored (I would say prematurely) in religious piety, but
usually it is forgotten, fading for the lack of a language in which to
affirm its reality. It seems a great loss to settle into the routine respon-
sibilities of human maturity without some lingering sense of the wider
dimensions of consciousness. Herman Melville glued a note to the desk
where he wrote Moby Dick: ‘Keep true to the dreams of thy youth.”

BUDDHISM AND EVOLUTION

Another deeply charged memory that remains with me is of lying in
bed as a teenager and feeling that I ought to meditate. (Why? It seems
eerie now.) So I shut my eyes and tried. However, I had no idea what
meditation was, and got nowhere. The notion remained dormant until
years later when I found a meditation teacher. My university finals
were about to start, yet I tried to practise meditation every day. Half a
year later I was writing on Darwin and on world-views as part of
postgraduate work. At the meditation centre in a crumbling little
terraced house in Brighton, the title of a taped lecture caught my eye:
‘Evolution, Lower and Higher’. It was by the English Buddhist teacher,
Sangharakshita. Later I met him; later still he agreed to ordain me into
the Western Buddhist Order.

Sangharakshita tried to present a grand vision of evolution, from the
organic development of species right up to the self-selected evolution
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of an individual bent on enlightenment. Herbert Spencer attempted
something vaguely similar in Darwin’s time, and many have widened
the connotation of the word ‘evolution’ since. The difference here was
that Sangharakshita put evolution - all evolution - in a Buddhist
context. And Buddhism, as he presented it, seemed so intrinsically
evolutionary yet so much more far-reaching than Western scientificand
religious views that a great excitement gripped me as I listened to the
tape. That excitement led me, nearly ten years later, to start work on
this book.

Religion had baffled me in my period of teenage idealism. I was
rudely dismissive of the God notion, yet people seemed to need to
worship, to need an image of perfection that filled a yearning sky. I too
felt an immanent sense of reverence. Perhaps, I mused, evolving hu-
manity could provide the transcendent image? Yes! And a sort of vision
of some future perfected man had coalesced in my mind, fused from
science fiction stories and ideas of biological evolution. This would be
the being to worship: an imagined paragon, freed by the evolutionary
process of all flaws of body and spirit.

There was something similar about Sangharakshita’s Buddhist view
of further evolution, and something radically different. He claimed that
one did not need to wait for some hoped-for evolutionary future, but
that all the further evolution that really mattered (the evolution of
consciousness) could be telescoped into each person’s individual life.
This further evolution was the deliberate process of refining one’s mind
and its responses; Sangharakshita termed it the path of higher evolu-
tion. He said that the enlightened sages of the past and present are, if
genuine, people who have traversed the path, and they try to indicate
its twists and turns to others.’

Meditation had already had a tangible effect upon my degree of
awareness, so I had an inkling of the value of refining the mind, and I
felt very excited to have encountered a ‘religious’ system which was so
immediate and human-centred. In any case, studying Darwinism was
undermining my faith in a future being, perfected by biological evolu-
tion. What was there to guarantee this continued evolution? Current
New Age thinking has a major blind spot here, I believe. There are very
good reasons for supposing that we are born no kinder or wiser now
than were our ancestors twenty and more centuries ago: nothing
automatic and collective can take the human mind any further, what-
ever hopeful New Age believers may read in the stars.
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LOWER AND HIGHER EVOLUTION

[f Sangharakshita’s ‘higher evolution” was not something happening
to the whole human species, or to any race or grouping within it, then
why call it evolution? Surely the biological evolution of living forms
was the real thing, other uses of the word being loose or confusing?
However, reading some of the eighteenth- and nineteenth-century
sources, I realized that the word evolution has narrowed in its meaning
as it has been defined more and more tightly in biological terms. What
usually happens when something evolves is that it changes gradually
into a more complex or advanced form, whether itis a lineage of horses,
of jet engines, of library systems, or of human minds. Indeed, when it
was first used in connection with living things in the eighteenth cen-
tury, ‘evolution” was applied to the development of an embryo in the
womb or egg.

An expansion of awareness and sensitivity in someone following a
spiritual path can, then, reasonably be called an evolution. Applying
evolution to the mind in this way prompts us to look back on biological
evolution in similar terms.: And, yes, as life has evolved, there has been
a continuous improvement in the best mental abilities of each succes-
sive period. The brightest animals have got brighter and brighter,
culminating in mankind. There may have been other increases over
evolutionary time, but the only increase that has intrinsic value is the
rising level of consciousness, that is, of the scope of the mind’s aware-
ness. So we can be unashamedly human-centred! It seems obvious to
me that if we want to see evolution as an evolution in some quality that
living forms possess, mind is the one to select. Sangharakshita took that
for granted in the taped lecture I heard, and so he saw a continuity
between the lower (biological) evolution that culminated in self-aware
human beings, and the higher (spiritual) evolution that a self-aware
person can follow.

He also stressed the differences between the two: lower evolution is
unconscious and collective, higher is conscious and individual. (By
unconscious, he did not mean without consciousness in the sense in
which I use the term here, but without self-consciousness.) Lacking a
close knowledge of developments in evolutionary biology,
Sangharakshita missed something here, I think, that would have
strengthened his argument: even in lower evolution, the choices of the
individual animal can play a significant role. Lower and higher
evolution are distinct, yet there are striking continuities between them.
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Consciousness evolves, but not as a powerless plaything of biological
forces. Consciousness in animals and humans contributes to its own
evolutionary future; it nurtures the seeds of its own expansion, and so
gives a direction to evolution.

This morning, two young starlings were bickering on the roof out-
side, splendid in their flecked winter jackets. They were alert and angry,
inquisitive and quick: full to bursting with vitality. In my life too, a rush
of energy, like my excitement over hearing the Buddhist lecture, feels
of a very similar nature —a vitality that characterizes all living creatures,
and drives evolution. I cannot believe in the mysterious ‘life force’ of
the vitalist philosophers; in a way there is nothing mysterious about
the adventurous energy of life itself. The philosopher of biology T.A.
Goudge put it very neatly: ‘The overall direction of evolution is to-
wards the enlargement and amplification of life.”

[ started to appreciate that evolution is a framework or vision which
comprehends life and the world, and, as Buddhism demonstrates, it
can include an effective spiritual dimension, a programme for raising
one’s consciousness beyond the average human level. No being or
consciousness 1s required outside the evolutionary process; a god
claiming to fashion and command the world thus turns out (I was
relieved to hear) to be unnecessary. And human beings are within
nature. Those victimized animals on the tea cards still call to me; we
cannot disown them. They are our cousins, myopic perhaps, but the
life pulsing in them is the same life that shines behind our own eyes.

EVOLUTION’S FOUR DIMENSIONS

The life of any animal is composed of a string of sensations, followed
by responses. The blue whale hears the booming songs of its fellows,
and swims half an ocean to rejoin them. Finding a clump of tender
bamboos, a panda ambles over and grabs the choicest shoots to eat.
How does an animal respond appropriately to its sensations? By using
its mind. That is what mind is for; that is why mind evolved.

We are going to consider evolution primarily as a development of
mind, of consciousness. You will be able to follow the account most
clearly if you recognize that there are four strands or dimensions of
evolution: three relate to lower evolution, and higher evolution is the
fourth. As well as the lower evolution of minds, there has been, of
course, a biological evolution of the physical form of animals. The third
dimension of lower evolution is culture — a gradual advance in the
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Fig.1 The four dimensions of evolution®

sophistication of social traditions, patterns of behaviour learnt and
passed on down the generations.

Culture is not unique to human beings. Many social animals develop
cultures. The learnt local song dialects in some species of birds, for
instance, and cultural forms in animals and humans, evolve over time.
Animals had to evolve a certain mental sophistication before they could
create cultures; they had to be able to learn patterns of traditional
behaviour. So cultural evolution depends on how far consciousness has
evolved. In turn, some cultural contexts can stimulate the further
evolution of consciousness; for example, as soon as early humans learnt
to speak (a cultural form), they had a new tool, language, for exploring
their own experience, and self-awareness became more of a possibility.

The mental and cultural are not the only strands of evolution to
interact. Most obvious is the way biological evolution influences all the
other three dimensions. For example, you cannot speak unless you can
control sounds with structures like a voice box, tongue, and lips. You
cannot think very well without a large and complex brain.

At first sight, one might not expect there to be any influences on
biological evolution from the other dimensions, but, remarkably, there
are. We shall see that animal behaviours that become long-lasting
traditions can completely alter the course of evolution. They can create
quite new environments, in which new varieties of animal will tend to
evolve; in these cases, it is a matter of a culture guiding the genes to



8 / THE EVOLVING MIND

produce a new species. And where do behaviours come from? The
mind. A rabbit bolts when someone comes near because the complex
of sensations that enter its mind ‘means’ danger to it, and its pattern of
responses, inborn and learnt, culminate in flight. It can learn, again via
its mind, to become tamer. Occasionally, its evolving mind might come
up with a new response, subtly altering the options available to rabbits.

When [ started work on this book, 1 was not aware of the surprising
connections between the evolution of new species and the behaviours
of evolving animals. Then I came across the books of Alister Hardy, a
marine biologist who set up the Religious Experiences Research Unit
in Oxford in his later years. In his enthusiasm to champion the central-
ity of consciousness in evolution, Hardy lays great stress on behav-
ioural selection (I shall call it behaviour-led selection), an idea
originating before the turn of the century, but forgotten for fifty years
in the excitement over the rediscovery of Gregor Mendel’s work on
biological inheritance.

Hardy’s favourite example is the hypothetical transformation of
birds’ beaks by the evolution of their feeding behaviour. Birds which
developed a tradition of probing in bark crevices for insects would,
over the generations, tend to develop a beak increasingly suitable for
their new feeding ability, since birds born with slightly better beaks
would feed, and therefore breed, more successfully.”

The significance of behaviour-led selection has not been challenged,
but neither has it been investigated closely by today’s researchers.
Nevertheless, Hardy finds very distinguished supporters among the
great biologists of this century including Julian Huxley and Ernst Mayr,
and C.H. Waddington, who concluded that ‘we have considerable
grounds for believing that mentality in the broad sense, or at least
behaviour (biologists tend to be very timid about mentioning the
mind), is a factor in evolution’.® As early as 1900, HW. Conn was
insisting that ‘this conception of the action of selection evidently makes
consciousness a factor in evolution’.” I shall suggest how consciousness
1s probably the factor in opening up new possibilities in animal evolu-
tion, particularly in reaching for further advances in consciousness
itself.

S0 1t is not only cultural and mental evolution that interact, but also
biological and mental evolution; consequently, all three strands of
lower evolution form an interconnected system. I shall not discuss any
possible interactions between higher evolution and biological form.
But I will be looking in some detail at how higher evolution fits into
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the overall development of consciousness, and at how it interacts with
culture.

THE EVOLVING MIND

We human beings are eager to understand ourselves and our world.
Understanding is the business both of science and of Buddhism, and
this book follows evolving consciousness through the domains of both
these great traditions. Our consciousness receives the discoveries of the
senses as they reach out for knowledge of the world. It takes in ideas
and memories too, and attempts to find significance in their labyrin-
thine interrelationships. The phenomena in the world which are, like
us, alive, are the most complex of all.

I would say that consciousness itself is the Ariadne’s thread that
indicates a path of intelligibility through the labyrinth of the living
world. It does not reach into every chamber: plants are without mind,
and mental capacities have stagnated in some lineages of animals.
However, each one of us holds that shining thread in our hand; do we
wish to follow it back?

In lower evolution, mind, that is, consciousness, has evolved. It has
evolved in two vehicles: in physical bodies, which have developed
through biological evolution, and in the collective traditions of animal
and human behaviour, evolving through cultural evolution. Its evolu-
tion can continue in any self-aware person through higher evolution.
The evolution of consciousness, then, that Ariadne’s thread, is the
string upon which the successive chapters of this book are strung.

Chapter 1 shows how evolution can be seen as continual self-
transcendence, and stresses the importance of this concept. Charles
Darwin, we shall see, demonstrated the reality of evolution and discov-
ered its mechanism. Chapter 2 explains this mechanism - natural
selection — and gives an account of the biological evolution of the
lineages of living forms that gave rise to human beings. Chapter 3 looks
at how animals’ minds appeared, and at the stages the mind traversed
as it evolved. Chapter 4 describes how mental factors, via animal
behaviour, have influenced the biological process of evolution. Is there
also a unique spiral process, intrinsic to consciousness, by which any
mind has a tendency to stimulate the production of more sophisticated
minds in future generations? Chapter 4 goes on to consider the evolu-
tion of culture in animals.
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A great turning point in the evolution of consciousness was reached
with the first appearance of people who could be aware of their own
awareness. This self-reflective consciousness is the topic of chapter 5.

The history of the evolving mind is a chronicle of the successive
attainment of new, less limited levels of consciousness. Different spe-
cies of animals achieve different degrees of mental capacity. Any indi-
vidual person fluctuates greatly in the scope of his or her awareness. I
spend time each night in a deep and dreamless sleep in which aware-
ness is all but extinguished, but at times I can feel quite bright and alert,
fully self-conscious. And exceptional people seem to have attained to
states of mind in which the boundaries of awareness are stretched and
attenuated to an unimaginable extent.

Our brains have been big enough for self-reflective consciousness for
a very long time: they have not significantly changed in size for a
hundred millennia. Occasionally, during those thousands of genera-
tions, the right kind of mind has found itself in the right kind of cultural
environment for self-knowledge to dawn. This seems to be as far as
collective forms of mental evolution can take us - to an illuminated
awareness of standing at the gateway to unexplored domains of human
experience.

Every person, perhaps many times in their life, is like an amphibian
washed up on a beach: the beach of self-awareness. Behind is the fertile
ocean of lower evolution, teeming with living forms. Ahead is the
unknown continent, invisible behind a ridge of shingle. It is so tempt-
ing to return to the supportive and nurturing billows of relative un-
consciousness, and let them bear one dimly through a life like a million
other lives. The alternative, the landward journey, must be undertaken
by an individual decision, an individual effort. In other words self-
reflective consciousness is the prerequisite for higher evolution, and
higher evolution is not an automatic product of a particular stage in the
evolution of bodily form, of mental capacity or of human culture. It is
a personal choice, repeatedly available to each man and woman.

The first records of attempts at exploring consciousness from the base
of self-reflection turn up in the ‘axial age’, considered in chapter 6. The
period of a few centuries around 500BCE* is axial in that innovative
individuals in several parts of the world initiated — independently, and

Buddhists and other non-Christians do not use the terms AD - ‘Year of our Lord’ -
and BC. They refer to years under this accepted dating convention as either CE
(Common Era) or BCE (Before Common Era)
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at the same time — many fateful new movements in history. All the great
world religions can trace their origins to this period, even those whose
founders lived much later, and virtually all the possible major stand-
points in human thought seem to have been discovered then. Chapter
7 concentrates on these axial age pioneers, and the universal religions
that some of them inaugurated.

It was bound to happen sooner or later that self-aware people swim-
ming along in the stream of cultural evolution should raise their heads
high enough above the swirling currents to perceive the whole stream
itself, to conceive of an evolutionary world view. The idea was present
in some circles in Ancient Greece, and perhaps in China too (see
Appendix). As far as I can tell, though, and this seems rather strange,
only one of those axial sages who founded a great tradition of thought
and religion also had a profoundly evolutionary vision. That was the
Buddha. Consequently, only Buddhism among the major spiritual
traditions seems to be intrinsically evolutionary (although similar no-
tions can be traced in Chinese thought).

To simplify drastically, Judaism and its daughter religions, including
Christianity, see humanity as enacting a grand historical drama, initi-
ated and concluded by a non-natural, divine intervention. Before, the
theatre is in an eternity of darkness; after, the actors are consigned to
an indefinite period of ‘resting” in passive bliss if heroes, in cruel
torment if villains. In mainstream Hinduism, on the other hand, the
cosmos is cyclic. Life and humanity perpetually renew a dance of
emergence from and return to a ground of Being.

This is not to dismiss the heroic efforts of sincere thinkers from many
backgrounds, especially Christians, to reconcile an evolutionary view
withbounded myths such as the Christian one of creation, fall, redemp-
tion, and judgement. Yet still I maintain that Buddhism is the most
evolutionary of traditions, by far. When I began to explore Buddhist
ideas, that evolutionary perspective seemed one of its most attractive
features.

Its chief concern is with the higher evolution of the individual. It also
has several myths of the origins of humanity, allbeing evolution stories.
But these are given very little prominence in Buddhism, and I feel that
much of their usefulness has been superseded by the beautiful and
accurate origin-accounts of Darwinian evolution. (These myths are not
a part of the argument of this book, but some have been included for
interest in the Appendix. I have never encountered a Buddhist who
takes them literally, though doubtless such do exist.)

219
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Chapter 8 covers the process by which the founder of Buddhism
traversed the path of higher evolution, and the terms that he and his
followers used to describe the evolutionary foundations of that path.
Chapter 9 shows how full self-reflective consciousness is equivalent to
the Buddhist term ‘mindfulness’, and describes the progressive se-
quence of states of consciousness that can be cultivated from a basis of
mindfulness, according to the Buddhist tradition. We shall see that the
most expanded and blissful meditative states are valuable, but are quite
different from the kind of consciousness which is Buddhism’s objective.

There is a characteristic - self-transcendence - that marks the history
of consciousness as an evolution in the full sense, and not just a
meandering process of change. Individual animals that pioneered new
behaviours and thus opened the way for new species to evolve were
transcending their inherited habits of life. The axial sages who had the
courage to use their self-awareness to explore hidden potentials
of consciousness were also transcending themselves. Chapter 10
looks at the Buddhist methods for completing the process of self-
transcendence.

In chapter 10 we investigate the faculty of unlimited awareness that
does not recognize the time-honoured boundaries between internal
and external experience, and which culminates in enlightenment. Its
effect on life is compassion — the final achievement of higher evolution.
Compassion is the disowning of any vestiges of self-other boundaries
which might distinguish one’s own interests from another’s. Com-
passion is the overwhelming impulse to dedicate one’s life to the
happiness and fulfilment of every being that plays and suffers in those
oceans and on those beaches of evolution.



Chapter One

THE SCOPE OF THE EVOLUTIONARY VISION

We must take the best and most indisputable of human doctrines and

embark on that, as if it were a raft on which to risk the voyage of life.
Plato, quoted Eiseley, The Unexpected Universe, 26

BEYOND THE STATUS QUO

Walking innocently through a park in East London, a friend of mine
was confronted by a group of skinheads, who taunted him because he
looked a little bohemian. Then one of them hit him in the face; and they
all seemed ready to pitch in and give him a nasty beating. My friend’s
reaction was unusual. He told me he felt neither frightened nor angry,
only rather surprised. ‘Why did you do that?’ he asked. They were at
a loss; if he’d fled in terror, or if he had fought back, they would have
happily continued their assault, but in the face of his calmness they just
walked on past him, muttering a few more imprecations in farewell.
[t wasn’t an extraordinary incident, but I mention it because my
friend was taken aback by his own response. Not so long before, he
said, he would have had no other choices than fight or flight, and he
would probably have been beaten up. But something in him had
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moved on (he is a Buddhist, and the change may have been due to his
meditation practice), so that he could face the attack without descend-
ing into the skinheads’ world of ill-will and fear.

In developing a new equanimity, he had changed. He had gone
beyond the limitations of his former self, in an act of self-transcendence.
The friend I knew had been impulsive, even a bit aggressive at times,
so his calm response to the attack surprised me as much as him. I knew
his old self quite well, and the small changes I saw taking place in him
were of great interest to me. He was demonstrating the ability of living
beings to behave in unexpected ways.

In this chapter I shall discuss self-transcendence as a fundamental
property of mind or consciousness at all levels, a property which gives
minds a greater role in evolution than biologists generally recognize.
In adopting the term ‘self-transcendence’, | am referring not to any
concept from European philosophy, but to the potential that every
mind seems to have to generate unprecedented responses, a potential
that may be important in the evolution of the higher animals. From the
point of view of self-transcendence, evolution is much more than a
biological theory. It provides the most fruitful and realistic framework
for viewing existence as a whole, as well as for appreciating fully the
value of a person.

Is it possible to describe a person fully as they are now? All observers
of life, from scientists to novelists, choose a subject and then try to
depict its status quo. A snapshot of the present state of affairs is not
sufficient. To understand someone, you need to see them in their
different moods, engaged in various tasks. You need to be with them
and watch the play of expressions on their face. More than watching,
you need to listen to what their voice conveys, even to feel with them
in their crises and triumphs, as well as in the boring routines of life.
And then, maybe, you’ve captured the state of affairs that is that
person. You've caught them as a dynamic personality, sometimes
adaptable, sometimes habit-bound. But have you really caught them?
Someone asks: ‘What sort of a person are they?” and you try to sum
them up. However, the next time you meet them, they might surprise
you, because they may decide not to act within the character you have
delineated so exhaustively.

It seems to me that this unpredictability is a mark of any evolving
being, any evolving system, especially one with a mind. It exhibits a
state of affairs that you can come to know in ever greater detail. It also
retains a capacity to surprise you, to take a quite new direction. No
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matter how hard you try to tag all the new things it might become,
eventually it will become something quite different: it will transcend
itself.

For me, self-transcendence is what makes evolving systems so fasci-
nating. One day we (or our grandchildren) may arrive on a youthful
planet where life is just beginning to appear in the soupy oceans. But
even if the new world is much like the early earth, we will not be able
to picture accurately what sort of creatures will be sporting in the same
oceans In the planet’s future. Life is stick-in-the-mud, yes, and success-
ful forms can follow their limited life-styles for millions of generations
pretty much unchanged. But life also extricates itself from the sticky
mud and finds ways of being that go beyond the old ones in unpre-
dictable ways.

CHOICE, SELF-TRANSCENDENCE, AND BUDDHISM

In animal or lower evolution, new ways of being arise through a
number of mechanisms, as we shall see in the next three chapters. With
human beings, a quite different method of self-transcendence becomes
possible: conscious choice. Every human life has its habitual routines
which express the status quo, and every human personality provides
standard responses to familiar experiences. So my friend believed that
if he did not fight, he would have to run away. Yet, as he did then, one
often faces opportunities for rising above the routine.

The chance to open a quite new direction for one’s character, such as
responding to provocation with equanimity, may come infrequently.
But tiny opportunities for conscious self-transcendence arise all the
time, hard though it is to recognize them. In such moments, a new,
creative response is accessible. If one only has the confidence, one is
presented with a genuine choice.

I think that this power of conscious choice is a vital human endow-
ment. It allows meaning to enter one’s life, since one can decide on the
course one’s life should best take. It ensures one is not impelled down
instinctual roads of action, but can search out and adopt a new solution
to any dilemma. It permits artistic creativity and the opening up of new
styles of life, and it even permits progress to human enlightenment in
the Buddhist sense, by means which we shall explore later.

A significant image of self-transcendence in the Buddhist tradition is
the ‘going forth’, in which an individual is seen leaving behind all that
is familiar and secure to strike out into the unknown in search of
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freedom. The classic picture is of the founder of Buddhism galloping
away from his sleeping wife and child, letting go of wealth and power,
to don the rags of a hunter and live as a wandering ascetic. For an
aspiring Buddhist, the going forth might be a process of disentangling
himself or herself from inner emotional attachments, but it also usually
involves a radical change of life-style, with a drastic reduction in
worldly responsibilities.

However, the heart of the Buddhist system is an unending ‘inner’
self-transcendence. Human life is not satisfactory; the human world is
obsolete in some respects and needs making anew. As well as having
the means to make the same old mistakes in updated ways, people have
a potential for creativity. With sufficient awareness, the existing state
of affairs can always be the basis for a better one: a wiser man, say, or
a more compassionate government. According to Buddhism, one can
learn self-transcendence. In particular, the Buddhist teachings show
how awareness can be enhanced progressively by conscious choices,
so that one’s actions become more effective and more realistic. Each
type of consciousness is transcended, yielding a higher type which
encompasses more of reality.

SELF-TRANSCENDENCE IN ANIMAL EVOLUTION

A Sussex writer describes watching a fox, hard pressed by a pursuing
pack of foxhounds. Out of sight for a moment, it leapt up to the branch
of a tree, and watched the frantic hounds pelting by within feet of its
perch. Then it calmly jumped down and trotted back along the trail of
the pack, so that the hounds would not pick up its scent again.

You probably have your own anecdotes of animal genius.® Animal
innovators are not making self-conscious choices, but they are, in a
sense, ‘choosing’ new behavioural possibilities. Animals are extremely
habit-bound, trammelled both by their mental limitations and by the
imperatives of their genes. So even a small innovation in behaviour is
of great interest, especially if it spreads through a whole population.

More often the routine behaviour rules, as it must most of the time,
since traditions and instincts appeared because they helped survival
and reproduction; routine is valuable in its own sphere. To understand
self-transcendence it is necessary to see that habits sometimes need
breaking, in animals as well as in people. Every animal in its own
environment is a marvel of adaptation: the hedgehog rolling into a
prickly ball, and so discomfiting even a large and powerful dog; ants
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that can follow their scouts’ scent trails for miles to a source of food,
and then eagerly rush back to feed the colony, carrying huge burdens;
the monkey that can detect a predator’s approach by the slightest of
signs Or noises.

Yet confronted by a roaring car, the average hedgehog still rolls into
aball, as thousands of flattened corpses on English country lanes testify.
There is a famous dirty trick to play on ants: give them a circular scent
trail, and they will all relentlessly march round and round in the circle
until they drop and die of exhaustion. The South African writer Eugene
Marais dug a trench across the habitual track of road-making ants, and
filled it with water so that they could not cross. He provided a narrow
bridge, but their aversion to water was such that they still would not
cross. Carried over the trench by Marais, they would continue on the
trail as if nothing had happened, collect food, and return with it across
the bridge! This anomalous behaviour never changes, even if one ant
has repeated the trip over the water many times. They brave the bridge
on the homeward journey, claims Marais, because of the strength of
their homing instinct. But they simply cannot learn that a bridge that
is safe one way is also safe the other way.’

There is a story that some species of monkey can be trapped by
baiting a narrow-necked jar with food, and fixing it to the spot. Reach-
Ing in and grasping the bait, the monkey cannot withdraw its hand. Yet
even the terrifying arrival of the hunter does not induce the self-
trapped monkey to let go of the food and thus free its hand! I did not
believe this well-known tale until a friend told me he had seen it used
successfully in India. It serves well as an epitome of self-defeating
greed, as if the victim knows it could escape by relinquishing the food,
but cannot bear to let 1t go. More likely it does not occur to the monkey
that holding the food is in any way connected with its hand being
trapped.

So animals are extraordinarily habit-bound. But not completely so.
There is some variation in what they do from individual to individual,
and some flexibility in behaviour, especially if certain habits have to be
learnt afresh by each young animal instead of being inborn. If it were
not for variations and flexibility, behaviour could not have evolved into
the extraordinary variety of ways of life that we see now in the living
world.

A group of forest-dwelling monkeys (Japanese macaques, Macaca
fuscata) were eventually persuaded to frequent the nearby beach, when
sweet potatoes were regularly scattered there by experimenters. Major
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changes of habitat of this kind show that Japanese macaques are not
completely habit-bound. Not only that. The animals were able to adapt
their behaviour to the new habitat in ingenious ways. First they took
to washing the sand off food by carrying it to the sea. The researchers
observed how an individual monkey (they named her Ima) invented
two separate techniques for washing sweet potatoes and grain and how
the less conservative members of the troop learnt from her. Then the
monkeys learnt to swim in the sea, a few even diving for seaweed.'®

Examples of exploration and innovation show that animals have
some ability to transcend their existing ways of life — to transcend
themselves as they are, and to become something slightly different.
Many such self-transcendences seem to add together to yield an evo-
lutionary advance in consciousness, by methods to be considered in
chapter 4. Individual animal consciousnesses are the source of innova-
tions, and in the long run the consciousnesses of the innovator’s
descendants get the advantage of resulting mental advances. Why is
the exceptional animal prepared to abandon an ingrained, comfortable
habit and transcend its inherited self? Indeed, why do we sometimes
transcend our time-honoured habits? I don’t really know. I do not think
it 1s just by chance. There seems to be something intrinsic to mental
functioning that gives any being with a mind the ability to perceive
novel possibilities in life, and the courage to explore them if circum-
stances allow. The self-transcending faculty is present in creatures with
the first glimmerings of sentience (whose self-transcending evolution
can only proceed in the minutest steps) as well as in the most advanced
human meditators. There is a lust for living and for producing descen-
dants which sharply distinguishes living from non-living things. This
vitality is usually taken up with the demands of day-to-day life on its
own level, living as one’s forefathers have and as one’s impulses
dictate. Yet sometimes the vitality finds a chink in the opaque cycle of
life, and beams out as a transcendence. When this happens in oneself,
the same principle seems to be operating as when it happens in a
Japanese macaque or a magpie.

If such transcendences really are important in animal evolution, as I
shall suggest they are, then they demonstrate that mind or conscious-
ness, through its occasional openness to transcendence, is as crucial as
the environment in the arising of new forms of animal life. And if
self-transcending minds can open up new areas for natural selection to
work in, in which animals with greater mental abilities can develop,
capable of new forms of self-transcendence, then we have found a
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progressive process in evolution, culminating in the self-reflective type
of consciousness of human beings.

SELF-TRANSCENDENCE IN HUMAN BEINGS

People too can ‘evolve’, but now through conscious effort, and within
their own lifetimes. An animal’s options for self-transcendence are very
limited. Even if it is intelligent enough to possess learnt traditions, all
it can do is to innovate new behaviours that might in turn promote
further mental evolution. People, however, are sometimes self-aware,
and each time they are self-aware there is an opportunity for further
self-transcendence.

Like animals we can transcend our own selves in finding new re-
sponses to unfamiliar situations. As a child matures, it transcends itself
in a sense over and over again; however, growing up generally follows
a pattern well set by biology and cultural tradition. In good conditions,
the emerging adult is well adapted (well adjusted, as we say) to his or
her milieu, and can go on and raise a similarly well-adapted family, as
every other kind of animal attempts to do. So growing up is a self-
transcendence only in a very limited sense. It is not really something
one chooses to do.

When one is old enough to make choices, each moment of self-
reflective consciousness presents one with two or more options,
options which can be classified in various ways, and which we shall
look at in chapters 8 and 9. For present purposes, the options which
transcend the limited self are those which take one at least a little bit
beyond one’s current boundaries, beyond the sum total of one’s cyclic
habits, whether learnt or innate. Selecting the transcending options
again and again is what is meant by higher evolution.

Few people, very few, are capable of choosing the self-transcending
option every time. Yet transcending oneself is not a weird and mystical
discipline, it is a matter of common experience. One cannot state for
certain which actions do manifest this higher evolutionary principle
and which do not. Under some circumstances, buying somebody a
bunch of flowers, say, might be a noble, generous, and exuberant act;
under others it might be motivated by cynical self-interest. But one
usually knows which it is: feelings of guileless happiness, emotional
release, or increased insight and understanding tend to follow self-
transcending behaviour, and it also, typically, has beneficent conse-
quences. Here are some examples:
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e Overcoming an initial resistance and speaking in a friendly way to
someone who is lonely

e Persisting with bold integrity in a train of thought, and so coming to
original conclusions, truly one’s own

e Taking a stand against received opinion when it conflicts with one’s
principles: for instance, standing back from the general slide into
bleary confusion at a party, or helping a scapegoat to overcome
general derision

e Breaking free of conditionings to achieve something that someone in
one’s ‘category’ would not expect to be capable of, maybe as a woman
or a black person, or as someone, say, who is foreign, timid, old, or
unemotional.

All these hypothetical transcendences are creative impulses in a
self-aware consciousness, which have been firmed and reinforced by
being carried through into action. As soon as consciousness becomes
self-reflective (on earth this has only happened in the human species
as far as we know), such actions can start, that is, higher evolution can
start. It seems that everyone intuits this possibility deep down, and
feels its urgings: Buddhists would call it an urge for enlightenment.
‘The urge for Enlightenment is immanent in all forms and spheres of
life, from the humblest to the highest,” writes Sangharakshita, ‘and
manifests whenever a kind and intelligent action is performed.”"

It is because an evolutionary principle can be felt working in one’s
own life that one easily recognizes a similar principle operating among
forms of life that are not self-aware. So it is not that the biological theory
of evolution suddenly planted the possibility of spiritual evolution into
people’s minds. On the contrary, spiritual or higher evolution has been
an accessible part of experience for thousands of years, and not just in
Buddhism. The uncovering of biological evolution in the last 150 years
has simply added a row of pieces to the bottom edge of the evolutionary
jigsaw puzzle.

So it is creative responses, emerging from the space of self-reflection,
that drive higher evolution, the self-aware kind of evolution. Self-
transcendence 1s what makes evolution a true ‘spinning out’, a mean-
ing of the Latin root. As it seems to in animals, self-transcendence in
people allows consciousness to discover routes to more, or higher,
consciousness. Possibilities for self-transcendence are inherent in con-
sciousness, and so consciousness can always sooner or later beget more
consciousness. Hence self-transcendence provides the pressure that
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ensures an evolutionary direction of increasing consciousness; it is the
key of evolution.

THE EVOLUTIONARY VISION

Responding creatively to life is not a luxury, reserved for a few artists.
Everyone, I think, is more or less trapped in cycles of frustration,
struggling to cope with the trials of life, and barred from its richest
successes. This is true in every society as well as in the individual.
Finding creative responses, which means transcending oneself, is a
necessity.

To be creative, you need to believe that creative responses are possi-
ble. Ideally, you need a belief system that takes notice of change, one
that incorporates an excitement in processes of development and inno-
vation. Consequently, an evolutionary world-view is ‘the best ... of
human doctrines ... on which to risk the voyage of life’.” Our minds
seem to need a system or framework for understanding life, at least
until we can apprehend reality directly and without the mediation of
concepts. '

An evolutionary viewpoint is, I would suggest, the most productive
framework, as well as the one which seems to accord best with reality.
If one sees chiefly the cruelty and confusion of humanity’s evolutionary
legacy, that can be a spur to create a more fully human self and world.
[f one has visions of a wonderful evolutionary future, then let them
inspire one to bring it into being.

The biologist Julian Huxley (1887-1975) coined the term ‘evolution-
ary vision’ in advocating such an outlook, suggesting that “‘unlike most
theologies, it accepts the inevitability and, indeed, the desirability of
change, and it advances by welcoming new discovery, even when this
conflicts with the old way of thinking’, and ‘it shows us mind en-
throned above matter, quantity subordinate to quality’."” Elsewhere,
Huxley went even further, and claimed:

The different branches of science combine to demonstrate that
the universe in its entirety can be regarded as one gigantic
process, a process of becoming, of attaining new levels of existence
and organization, which can properly be called a genesis or an
evolution.™

The idea of evolution has emerged repeatedly in diverse cultures since
the axial age. Sometimes it has arisen from observing the processes of

15 2117
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physical development or from spiritual ideas of expanding conscious-
ness (this notion of the spiritual path appears at times in just about
all the great religions). Sometimes reflections on the unity of life have
led to evolutionary theories of a diversified descent from common
ancestors.

Long ago, philosophers speculated that animals and humans were
kin in the sense of being included in a network of living species which
all evolved from simpler forms that lived in the past. Yet it was all
speculation until Darwin. Because of Charles Darwin’s work, evolution
is now the dominant world-view of the West. Darwin (1809-82) pro-
vided the first systematic account of how a causal and continuous
process of evolution could have given rise to the living world of today,
an account supported by twenty-five years of his careful observations
and research.

In biology, at least, evolution was no longer only a philosophical
option; it had become the only tenable scientific theory. It is true that
the mechanisms by which life evolved were only partially understood
(they are better understood now, but still not completely), but the fact
that life has evolved has, since Darwin’s time, been disputed by reason-
able people only very rarely.” He established the fact of biological
evolution, and he also provided the first tenable theory of how it works.
After some important modifications, the overwhelming majority of
biologists working today still adhere to a version of Darwin’s theory,
which is described in chapter 2.

The chief tenets of the theory were reasonable almost to the point of
self-evidence, once they had been proposed. Many of nature’s myster-
ies were explained, and a number of intriguing avenues to further
research were opened up. This was the main reason why evolution was
greeted so enthusiastically, though certain subsidiary ideological rea-
sons were of great importance. Evolution contributed ammunition
against the biblical fundamentalists, and for some it seemed to provide
excuses for the cut-throat competition and social inequalities of the
capitalist economic system. The success of the biological theory fed
new life into the more all-embracing evolutionary philosophies, too. In
biology, evolution was virtually indisputable. Was it so far-fetched to
suggest that it provided the appropriate viewpoint in other areas of life
and experience as well?

Today, then, ‘evolution’is a term that is not restricted to biology. Ideas
are said to evolve, as well as nations, technologies, indeed anything
that changes. When used in a considered way and not merely as a
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cliché, however, the idea of evolution connotes more than change. It
implies a process which, as in biology, is uninterrupted and causal, and
which appears to follow an overall trend.

The sociologist P.A. Sorokin noted that: ‘The stand-point of “origin
and development and evolution” is our main stand-point in studying
anything, from religion to the stock-market. It has rooted itself in our
mind so deeply that many of us cannot even conceive of any other -
non-historical, or non-evolutionary, or non-developmental — approach
to the study of phenomena.”’® The validity of evolution may seem
self-evident, but alternative viewpoints have been taken seriously, and
still are by some. Perhaps change is illusory, and things have always
been as they are; or perhaps this state of affairs is the outcome of a
divine decree. The evolutionary view is surely preferable for most
thinking people; even the extreme mechanist who claims that all has
come into being by the purely fortuitous jostling of atoms does not get
a very sympathetic hearing.

The evolutionary view can accommodate a scale of values without
losing its fluidity, and it can envisage ceaseless change without losing
meaning and harmony. It maintains that the present situation came
about through an orderly process, not contradicted by the discovery of
radical and unpredestined changes within that process. With a vision
of the evolving mind, future possibilities can be anticipated and pur-
sued without an insistence on predetermined fate; the future is not
predictable, but it can be the creation of each human being. I said that
self-transcendence is the key to evolution. Conversely, evolution is the
viewpoint that best supports the pursuit of self-transcendence.

BUDDHISM AND EVOLUTION

Biology has an evolutionary vision, and so does Buddhism, perhaps
alone among the world religions. Biology concentrates on lower evo-
lution, while the main concern of Buddhism is higher evolution. It
suggests methods and viewpoints designed to open one to self-
transcendence, methods consolidating the self-reflective level of con-
sciousness, particularly by mindfulness practice and ethical awareness.
It also offers approaches for establishing types of awareness that are in
a sense super-human, using meditation, contact with the wise, and the
purging of selfish biases from one’s mind so that one can contemplate
deeply the significance of one’s experience of life. Chapters 8-10 ex-
plain some of these methods.
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Buddhism is evolutionary in the sense that it promotes a spiritual
evolution of consciousness. One builds on one’s existing resources and
present experience, seeking not just to understand them but to go
beyond them. The identifying factors of evolution are all there: changes
and developments which are continuous and causal, and which follow
an overall trend. The causal factor is the basis of Buddhism as a system
of personal development; one tries to find out what mental adjustments
and practical disciplines actually achieve the evolutionary changes
which are possible at one’s current stage of development.

The trend followed is often described as ‘towards the goal of enlight-
enment’. But really, Buddhism has no fixed goal; its aim, its highest
value, is continual self-transcendence. Similarly, there i1s no end to the
creative exuberance of a great composer. His final symphony is not the
goal of his work. In Buddhism, enlightenment seems not to be a
definable state, but endless self-transcendence itself, liberated from all
restrictions.

All this may sound very fine, but the possibilities described in
Buddhist texts need to be manifested in real people’s lives if they are
worth anything in practice. Indeed the Buddha asked his followers not
to take what he said on trust, but to test it against their personal
experience, as a goldsmith tests the purity of a piece of gold. With a
book such as this, a reader can do little more than assess the cogency
of its arguments and the reasonableness of its evidences. It is too easy
to imbibe vast quantities of second-hand experience from the written
word, rather than choose a suggested course of action that appears
reasonable, and test it thoroughly for oneself.

EVOLUTION AND THE WHEEL OF LIFE

Buddhism, then, is a vast set of principles and practical guidelines
designed to be applied in real life. Its literature is of secondary impor-
tance. Yet the written word is not unimportant, because it contains a
sort of cultural legacy, enabling one to learn from accounts of the
experience of others, as well as learning from one’s own experience.
This fact explains a puzzling image in a well-known Buddhist symbol],
the Tibetan Wheel of Life."”

The Wheel of Life (bhavachakra) depicts the ever-rolling cycles of
existence - life-cycles, perhaps - that make up lower evolution. It shows
human and non-human beings, including the whole of animal exist-
ence, continuously recycling their lives in an endless round from birth
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to death and on to rebirth. (Rebirth is explained in the appendix.)
Driven by vital urges of yearning and aversion, and limited by igno-
rance, beings seek food, evade danger, acquire skills, find mates, pur-
sue status and material security, and raise their families. Though
essential for survival, these activities are repetitive and predictable, and
hence the symbol is in the form of a turning wheel. As well as illustrat-
ing the circular nature of lower evolution, the Wheel of Life incorpo-
rates emblems of the universal possibility of self-transcendence. One
segment depicts the animal world, and among the deer and wolves,
the fish and geese, there is a solitary human figure, clearly a Buddha.
(A Buddha - ‘awakened one’ — is someone who has fully traversed the
path of higher evolution.) He is offering the animals a means of tran-
scending the endless round of animal existence, and what he offers, I
think, reveals the secret of the transition from lower to higher evolu-
tion. He is shown presenting them with a book.

Fairly obviously, the book represents culture, which involves an
evolution - a transcendence - from animal-type to human-type exist-
ence. A book is a store of ideas and information. It transmits what it
contains from person to person, even from age to age. It is learning, it
is culture. Charles Darwin, to take an example, discovered how evolu-
tion works, and painstakingly recorded scores of examples in The
Origin of Species. He is dead, but his book survives, and today we can
share it, learn it, and move on from it.

In general animals have little culture, and their consciousness 1is
‘collective’” consciousness. Each human has a distinct personality,
shaped by unique background, education, choices, personal reflection
and so on. In the case of animals, only small chance variations generally
distinguish the mind of one animal from the minds of all the other
members of its species. There is very little that is personal or individual
about one mackerel in a shoal of mackerel: in the same situation, each
one would respond in just the same way. Evolution’s legacy of inherited
ways of responding to the world is a legacy shared to a very large
degree by the whole species. Sometimes inborn behaviours are even
used to define a particular species. The eighteenth-century parson-
naturalist Gilbert White discovered that the willow warbler was not a
chiff-chaff when he noticed its consistently different song, although the
two look almost identical.

Animals only become distinct individuals through learning. This is
because no two animals encounter the same circumstances, so that if
one creature learns something, that modification of consciousness will
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be unique to the individual.”® Learning and the development of culture
are, then, the first steps towards individual self-awareness. Being
aware of oneself as a separate being who can take independent deci-
sions is the crucial breakthrough in the evolution of consciousness, both
in a single life as one matures and also in the history of humanity. I call
this stage self-reflective consciousness, and agree with the general view
that it is the one essential ability that makes us human. That is why the
animals on the Wheel of Life are offered the book: culture and cultural
evolution is their self-transcendence, their approach to the self-
awareness characteristic of the human world.

Self-reflective consciousness was the next evolutionary step for the
animals that evolved into human beings. Self-reflection has its own
limitations, however. An intense sense of self leads to separateness.
And so egotism and anxiety, with all their appalling consequences, are
prominent at the human level.

The next evolutionary step for a self-aware human is to leave behind
the tight and isolated ego for more expanded types of consciousness.
As I have said, methods for achieving this can be partially conveyed in
books, and that is one of the aims of the present work. But in the human
world on the Tibetan Wheel of Life, the image of further transcendence
is not a Buddha offering a book as it is in the animal world. There is a
Buddha, but he offers the staff and bowl of a wandering monk. They
signify the renunciation of defensive ego, letting go of one’s very
attachment to the wheel, always choosing options that take one a little
bit beyond the sum total of one’s cyclic habits. Carrying a bowl, a
symbol of one’s basic needs, one walks, mindfully but with a light step,
into the unknown, excitedly grasping the wanderer’s staff.

THE THREAD OF CONSCIOUSNESS

The unknown is not the terra incognita of the old explorers’ maps.
Rather, it 1s the unexplored terrain of the mind’s potentials, in which
further evolutions of consciousness are always accessible.

Truly satisfying meanings for human life can only be found, I think,
through the evolution of consciousness. A consciousness is precisely
what one is. Its past and its possible futures must surely be urgent
matters, supremely urgent, to any thinking person. If one is inclined to
accept some form of directed change as the preferred future for one’s
own consciousness, then a process of similarly evolving consciousness
makes best sense of one’s past. In this way, the thread of mind, evolving
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out of the past and into the future, makes sense of the universe, and
especially of life.

I hope to show that the thread of developing consciousness runs
unbroken from lower evolution into higher evolution. They are con-
tinuous, the higher emerging out of the lower, as a waterspout emerges
from the ocean. However, higher evolution is applying lower evolu-
tion’s vitality in a completely new dimension. It requires full self-
awareness; it is a creative process, not dominated by circular, repetitive,
and habit-bound patterns.

Because we are conscious of ourselves, we can come to understand
the past and project ourselves into the future. As I have said, we hold
consciousness in our hands like Ariadne’s thread. Not only can we
follow it back to explore the genesis of our minds, but it can also take
us ahead into regions of the labyrinth we have never visited.

When I was a child and recognized a connection with animals, one
could say that I was following the thread of consciousness back, though
I did not know it at the time. Because powerful remnants of animal
perceptions and animal emotions lingered in my experience, I could
feel with my dog as she raced across Hampstead Heath, I could recog-
nize the languor of a lion yawning in London Zoo. The study of
biological evolution is another way of following the thread back. It
shows that one is a growing bud on a great tree — a family tree — and
all the other buds eventually connect in ancestral relationships. In this
way, evolution reveals the unity of life.

[f it is true that all life is united, it is particularly true of humanity.
Just as a thread of consciousness connects an individual’s past and
future, so threads of consciousness connect each person with all others.
One does not empathize with others just because all have ancestors in
common. Empathy also springs from reeling the thread back in mem-
ory in one’s own life, seeing that everyone grows through similar
stages, everyone encounters similar challenges, possibilities, and inse-
curities. If in his place, yes, one might well behave in the same way as
the next man.

An awareness of connections with others is a natural discovery made
in some way by every child. Its extension to the whole of humanity,
even the whole of life, comes more slowly and is much more difficult
to keep in mind. I think it was also slow to dawn in human history. And
the same is true of discovering where the thread of consciousness runs
in the forward direction. The possibility of affecting the future course
of consciousness by deliberately changing oneself and the world is a
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fresh discovery, both in the growing person and in the human race.
Every time one feels a passive victim of circumstances and of one’s
inborn traits, one has lost knowledge of the thread that gleams into the

future.

TWO DISCOVERIES

Following the thread back to reveal connections, following it forward
to reveal potentials — one’s understanding of both perspectives is fitful.
And it faces another obstacle. There is a peculiar thing about consider-
ing either the past of consciousness or its future in oneself, which is that
it is very difficult to hold both perspectives in mind at once, just as a
thread can only be followed in one direction. It may be that people are
disposed to specialize in one or the other, the two combining only in
exceptional men and women. Perhaps this explains why someone with
an enquiring mind usually chooses science or art and religion, academic
or humanistic psychology, history or fiction, politics or personal growth,
the objective or the subjective."

Some look for meaning in the unity of life or humanity, some in paths
and disciplines of mind-expansion and self-transformation. Under a
conviction of hidden unities, people have sought the laws of harmony
which underlie both the objective universe and social life. In contrast,
an aspiration for the fruits of conscious development has motivated
mystics, contemplatives, and visionaries down the ages, as well as the
founders of the great universal religions.

Both discoveries can be routes to self-transcendence, since both leap
over one’s ego boundaries. The unity discovery does so by opening
links with others, the self-transformation discovery does so by creating
ever new and fluid selves, so that each discovery alone is revolutionary
and liberating in its potential consequences. Further, without an aware-
ness of each discovery, how the world suffers! Scan history, and one
sees that solidarity with all humanity (let alone with nature) has rarely
motivated the acts of the powerful. Nor have they often recognized the
human potential for growth and awakening.

Making one of the discoveries is so exciting that one easily gets
obsessed, and the other discovery never dawns because it requires such
a different mental set. If somebody else excitedly champions the other
discovery, one is drawn into an attitude of at least incomprehension
and perhaps hostility. So, for example, a Nietzschean individualist,
who falls on the self-transformation side of the fence, is highly
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suspicious of a utopian socialist who struggles for equality and the
rights of all.

Each discovery is out of balance without the other. An unbalanced
obsession with unity can blind one to the possibility of further evolu-
tion. (The connections between consciousnesses do not prevent some
of them from being more limited than others.) And if proponents of
conscious transformation lack in fellow-feeling, they are tempted to
promote unjust and fixed hierarchies of power, with sections of the
community becoming despised and oppressed.

There is hope of reconciliation, however. Follow each precarious
discovery through, and where does it lead? As we have seen, exploring
the past of consciousness can yield a sense of empathy and unity. Does
this not produce transcendent love and compassion if one nurtures it
and gives it full expression? Pursuing the potential future of one’s
consciousness reveals possibilities of directed self-transformation,
which open to view the secret workings of human experience, and
ultimately wisdom. According to Buddhism at least, the highest com-
passion and the highest wisdom are two sides of the same coin. We
shall see in chapter 10 that they are respectively the emotional and
perceptual reflexes of an outlook that has dissolved the boundaries
between subject and object. The two tendencies are united in an ulti-
mate self-transcendence.

ORIGINS OF THE TWO DISCOVERIES

I call them discoveries because there was a time when no one seemed to
know anything about either of them. It is almost unbelievable, but there
was a time when people knew neither true disinterested sympathy for
strangers, nor the possibility of taking responsibility for one’s own
future.

This is what the silence of the early records conveys, but as I write it,
[ rebel against the conclusion. There comes into my mind an image of
some lake village before the age of metal, and a weary traveller from
distant parts being kindly taken into the smoky warmth of a turf hut,
fed and comforted. Is that not empathy? Or the starry-eyed son of the
same family disobeying his father’s prohibition and leaving for the
shaman’s cave to be his apprentice. Did he not consciously embark
upon a spiritual quest? Yet I have to say again: nothing we know of
early thought reveals any of the insights that must follow if the discov-
eries had already been made.
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Look at Homer’s Iliad, Genesis, Hammurabi’s code of law, Gilgamesh,
the early Vedas. One can find traditions of hospitality and fair treat-
ment, stories of quests and initiations. But never the conclusion ‘it is as
wrong to kill your enemy as to kill your uncle’, or ‘my life is in my own
hands; no lore or god can pre-empt my independent discovery of
myself, or my moulding of whatever of the future world I can reach’.
Homer’s epics, for example (around 900BCE), do not know of genuine
personal decisions, says one scholar, nor do they display any universal
standards of value.”

The two breakthroughs in human thought enter recorded culture as
discoveries of the first individuals, the first men and women who could
stand somewhat aloof from their conditioning, and assess what they
knew in objective ways. These pioneers first appear in the axial age, the
prolific centuries centring on about 500BCE. Some were statesmen,
some were prophets, some were poets, and their very names and
personalities come down to us in ghostly echoes.

For evidence of a sense of common humanity, consider the Greek
playwright Euripides (480—406BCE), who elicits real sympathy for
Medea, though she is a mere barbarian. In China, the philosopher Mo
Tzu (flourished 479-438BCE) said:

At present feudal lords know only to love their own states and not
those of others. Therefore they do not hesitate to mobilize their
states to attack others. Heads of families know only to love their
own families and not those of others. Therefore they do not hesitate
to mobilize their families to usurp others. And individuals know
only to love their own persons and not those of others. Therefore
they do not hesitate to mobilize their own persons to injure oth-
ers.... [This] should be replaced by the way of universal love and
mutual benefit ... [which] is to regard other people’s countries ...
families ... [and] person as one’s own.”’

Similar quotations displaying true fellow-feeling are fairly easy to find
in the works of the early sages of Judea, India, China, and Greece.

The possibility of autonomous personal growth seems to dawn more
gradually, though it is implicit in frequent exhortations to choose
righteous action and reject the unrighteous. It is most explicit in Buddh-
ism, and many quotes could be given. This is from the Dhammapada, by
the Buddha (about 560-480BCE):*
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By you must the zealous effort be made. The Tathagatas [Buddhas]
are only proclaimers (of the Way). Those who are absorbed in
super-conscious states eventually win release from the bondage of
[death].... One who does not make use of his (spiritual) opportu-
nities, who, though young and strong, is lazy, weak in aspiration,
and inactive, such a lazy person does not find the way to under-
standing.”

Personal growth can be one’s evolutionary future. Conscious growth
is difficult, but it is easier if one is aware of one’s starting point, the
nature of the being that one is now. This being is a product of lower
evolution, constituted largely of urges and physical characteristics
adapted to serve the needs of the animal one has evolved from. So now
we shall look at the past of evolution, the transformations of being and
mind that led us to the human state.



Chapter Two

NATURAL SELECTION
AND THE EVOLUTION OF LIFE

Every production of nature [is] one which has had a history....
From so simple a beginning endless forms most beautiful and most

wonderful have been, and are being, evolved.
Charles Darwin, Origin of Species, 456 and 460

THE UNITY OF NATURE AND NATURAL SELECTION

How did we get here? Here we find ourselves, a diverse community of
two-legged beings, who can see and speak and reflect, filling the globe
with our busy fabrications. In perceiving our unity — humans have far
fewer differences than they have features in common — we naturally
wonder what common process gave rise to us. Searching for our
origins, we notice that we share graded sets of similarities with other
living animals. For instance, chimpanzees are sufficiently like us to
share our curiosity, and a certain slapstick sense of humour. Rabbits
have the same general arrangement of limbs and sense organs. Every-
thing living, from a germ to a tree, uses almost exactly the same set of
complex chemicals as we do to fuel the processes of life.
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Charles Darwin and other biologists of the nineteenth century could
not help noticing that the array of kinds of organisms now living
seemed like one generation of a vast family tree. Humans are like
brothers and sisters, chimpanzees like our cousins, and others like our
distant relatives. If this similarity reflects a real ancestral relationship,
how did the differences we see between the various kinds of animals
and plants originate?

Darwin started to answer this question with his theory of natural
selection. He wrote in The Origin of Species:

[f variations useful to any organic being do occur, assuredly indi-
viduals thus characterized will have the best chance of being
preserved in the struggle for life; and from the strong principle of
inheritance they will tend to produce offspring similarly charac-
terized. This principle of preservation, [ have called for the sake of
brevity, Natural Selection.*

Darwin did not know about genes, how they are transmitted from
generation to generation, acting as ‘recipes’ for the development of new
organisms, and how the recipes can get a little modified if the genes
mix up or mutate. But he loved the living world, and observed it closely
and tirelessly. He noticed that animal and plant breeders can change
the appearance of a particular variety by choosing to breed only from
certain individuals. They can select only sheep with white wool, dogs
with strong jaws, or horses with quiet temperaments. Darwin’s own
favourites were pigeon fanciers.” He surmised that natural pressures
could also select in a similar way. Here, nature’s preference was not the
whim of a pigeon-fancier, but was for efficiency at surviving and
raising young.

The fan-tailed pigeon was Darwin’s example of artificial selection by
breeders. A pigeon-fancier had liked the appearance of a few of his
birds, which had wide tails. He had only bred from those with the
widest tails in each generation, and eventually he produced a distinct
breed, the fan-tail. Similarly, in the wild, nature will ‘prefer’ a pigeon
which, say, flies faster than its contemporaries when chased by a falcon,
since it 1s more likely to survive and raise a brood each year. If its chicks
also turn out to be faster than average, then falcons will gradually weed
out the slow birds, until the speed characteristic spreads throughout
the population. This is natural selection.
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Fig.2 Natural selection of pigeons

Each of the four chief elements that Darwin’s process of natural
selection requires in order to work has been repeatedly demonstrated
as occurring in living organisms. Natural selection must occur if:

e Animals and plants sometimes differ from their parents

e They sometimes pass on these variations to their offspring

e Such inherited variations sometimes help organisms possessing
them to leave more offspring than those without them. To use the
technical term, the variations can increase an organism’s ‘fitness’

e A significant proportion of the individuals In each generation - the
less fit ones — will not leave descendants.”

Darwin saw no reason why the selecting power of nature should stop
modifying populations as the generations go by. Eventually, an inter-
breeding group of organisms (a population) will differ so drastically
from its ancestors as to constitute a new species. A particularly stream-
lined species of wild pigeon, for example, might evolve in a region
where falcons were common. Elsewhere, other factors might favour the
original plumper but slower type of pigeon.

On occasion, a species will be unable to replace deaths by births,
perhaps due to competition from a rival species, pressure from preda-
tors or disease organisms, or a hostile environment. Such a species will
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become extinct. Extinction and the arising of new species are said to
explain the succession of different kinds of animals and plants found
as fossils in successive layers of sedimentary rocks. Thus every kind of
organism now living is thought to be descended from ancestors which
are different to an increasing degree from it as one goes further back in
time.

Darwin himself could only guess how parents’ characteristics are
passed on to their offspring, and why they should sometimes vary.
Today we have the advantage over Darwin of having a detailed and
well-verified theory of genetics. Genetics provides a mechanism for the
transmission of the characteristics of plants and animals to their off-
spring, and it also explains how variations arise between generations.

It is important to realize that genetics provides for no direct causal
connection whatever between benefits to the organism and the source
of variation.”” Pigeons may need to improve their speed because of the
depredations of falcons. But that need does not itself lead to more
pigeons with ‘speed mutations’ being born. It just ensures that any
speedy pigeons that do happen to be born will have a strong selective
advantage over their contemporaries, and their speediness genes will
become more frequent in the population. So all the inborn ways in
which animals differ from their parents are, as far as we know, no more
likely to be advantageous than disadvantageous. Mutation, and the
gene shufflings that are a part of sexual reproduction, are essentially
random. (There are possible exceptions to this in very simple organ-
isms.) Any progression in evolution has to be sought in changes in what
1s advantageous, not in changes in the genes.

Modern genetics together with Darwin’s theory of natural selection
1s called neo-Darwinism, and is the orthodoxy of modern evolutionary
theory. Most biologists believe that neo-Darwinism can provide a full
and adequate explanation of the whole process of biological evolution.
There are dissenting voices, however. (Mark Ridley lists a number of
objections, and answers them from the neo-Darwinist viewpoint, in his
well-argued book, The Problems of Evolution.) There are also those, and
I would agree with them, who accept neo-Darwinism, but feel that the
sources of environmental change need greater attention. Changing
environments force natural selection to act, if a species is to adapt
successfully. One important source of environmental change is an
organism’s innovatory behaviour, and this is where consciousness (the
animal’s mind as the initiator of its actions) influences the direction of
evolution, as we shall see in chapter 4.



2: NATURAL SELECTION AND THE EVOLUTION OF LIFE / 37

NATURAL SELECTION IN ACTION

The adaptation of rabbits in Australia to the disease myxomatosis is a
fascinating example of natural selection at work.” By 1950, ninety years
after the introduction of two dozen from England, hundreds of millions
of rabbits were swarming over the huge Australian sheep-stations and
competing with the sheep for grass. So Australian farmers deliberately
started an epidemic of a rather nasty disease called myxomatosis. It is
a virus disease, spread in Australia in mosquito bites, and nearly all (95
per cent) of the infected rabbits died of it. Within a few years, 99 per
cent of all the rabbits in Australia were dead. However, many of those
that survived were found to be immune to myxomatosis, and it was
shown that their resistance was genetically inherited.

Another factor improved life for the rabbits still further: evolution
did not only select resistant rabbits, it also selected less virulent strains
of the virus. This was because mosquitoes only bite live rabbits, so
forms of the virus which do not kill the rabbit will spread far more
quickly than fatal forms. So Australian rabbits, with the help of natural
selection, have outwitted their sheep-farmer rivals.

Myxomatosis was also used to control rabbits in Britain, but it is
interesting that they defended themselves with a strategy that was
behavioural rather than genetic. Since in Britain the agent spreading
the virus is a flea, which lives in the communal rabbit burrows, it was
rabbits which chose (or happened) to abandon their burrows and sleep
and breed above ground that survived. We shall see in chapter 4 that
new selective forces acting on animals which have altered their life-
styles by adopting new behaviours may account for many evolutionary
advances.

ORGANISMS EVOLVING

Darwin’s account of the natural selection of beneficial characteristics
helps to explain how animals and plants have altered their forms over
the ages. As the implications of Darwin’s discovery sank in, man
‘reluctantly gave up his dreams and found his own footprints wander-
ing backwards until on some far hillside they were transmuted into the
footprints of a beast’.”’ What, then, were the transformations in form,
the slowly changing footprints, that led up to us, human beings?

A complete account of "how we got here” would include theories on
the big bang, the early universe, and the formation of the galaxy. It
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would describe the consolidation of the solar system, including our sun
and earth, perhaps out of a swirling disc of dust and gas. In order not
to take up too much space, I shall skip those millions of millennia of
cosmological and stellar ‘evolution’, and provide a sketch of what is
suspected about the course of biological evolution on earth.

Our planet is thought to have formed some 4,500 million years ago
(mya). By 1,000 million years later, temperatures were not far from
today’s, and the earth had oceans, continents of shapes quite unrecog-
nizable to us, and a poisonous (to us) atmosphere. There was no oxygen
in the primeval air, which meant no ozone layer keeping out the sun’s
ultraviolet radiation. Ultraviolet, together with lightning storms and
volcanic activity (which may have been more intense than nowadays)
could have provided the energy to manufacture a thin ‘soup’ of chemi-
cals in the oceans, chemicals now associated with life, and therefore
called ‘organic’. Some scientists believe that this witch’s brew could
have given rise to complex molecules capable of self-replication and
evolution, possibly on clay particles, in drying-up pools, or in hot
volcanic springs. These molecules would have been the first genes.
Others suggest that a microbe spore might have somehow arrived from
a distant planet or other body, where it had evolved by means too
remote to be discovered, inoculating the earth’s ocean with primitive
life. |

Whatever the case, perhaps as early as 3,800mya, life there was. It
was of a kind similar to the simplest of today’s organisms, bacteria and
blue-green algae, and a study of the rocks formed by sedimentation in
oceans reveals evidence of such micro-organisms in the very oldest of
them.

For 2,000 million years, these micro-organisms drifted unchallenged
in the oceans, evolving a multitude of chemical and genetic systems,
but hardly altering in outward form. In fact, all the chemical and genetic
systems In present-day organisms appear to share a common basic
structure, suggesting a single ancestral type for all the living things now
surviving.

The teeming cells were not passive inhabitants of a purely physical
environment. They had profound effects on the earth, evolving ways
of making use of the many chemicals dissolved in the oceans. Eventu-
ally, they started using the energy of sunlight to help them grow and
multiply. This technique is called photosynthesis. Later versions of
photosynthesis produced oxygen as a by-product, as does photo-
synthesis in modern green plants. So much oxygen was produced that
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the air gradually changed from having no oxygen when the process
started, over 2,000mya, to having one part in five today. Organisms had
to learn to cope with what was to them a deadly poison gas, and some
even started using oxygen to break down the chemicals in the bodies
of other organisms (or their own stored food chemicals), by a process
called respiration. Respiration, usually using oxygen, is still the energy
source of all animals, including us.

The next major evolutionary advance occurred about 1,400mya,
when a new kind of organism appeared. It was still tiny and single-
celled, but was far more complex than the bacteria and blue-green
algae. It is thought that several primitive organisms may have clubbed
together to make up the new cells, in what is called a symbiotic
partnership. The outer covering and the nucleus of genetic material
were provided by one partner, which permitted other organisms to
shelter within its outer covering in return for their services. One
specialized in respiration, one, present only in plants and some single-
celled organisms, specialized in photosynthesis, one helped in cell-di-
vision, and one, not always present, helped the cell to get about (the
flagellum or cilium).

It was these new kinds of cells that first reproduced sexually, instead
of by simple splitting, their predecessors’ only recourse. Sexual repro-
duction can be wasteful, as two individuals are required, and usually
only one of them can bear young. Some animals and plants rarely or
never bother with sex, but most do. Presumably this is because each
plant or animal born through sexual reproduction gets a new mix of
genes, half from one parent, half from the other. The remixing of genes
in each generation allows evolution to proceed at a much faster rate
than does waiting for single mutations.” A bacterium (bacteria do not
reproduce sexually) has only one great-grandparent, say, to inherit a
beneficial mutation from. You and I, however, have eight great-grand-
parents: eight chances of getting the advantage of that mutation.

Some of the new, complex cells extended the habit of symbiotic
partnership into the formation of co-operating colonies, and the first
many-celled organisms came into being. The cells in many-celled or-
ganisms did not each have to carry a complete survival pack of all they
needed to stay alive. They could rely on other cells for some functions,
and themselves specialize. This breakthrough signalled an explosion
in the rate of evolution, at least according to the evidence of the fossil

record.
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The new larger organisms adopted, very broadly, two life-styles.
Some lived by trapping the energy of sunlight, using photosynthesis
to raise their unstirring structures. These were plants. Others, the
animals, were busy and hungry, seeking food and mates, and fleeing
organisms which preyed upon them. Only the animal life-style de-
manded skills of alertness and discrimination, and only the animals
evolved minds.

By the beginning of the Cambrian period, 570mya, nearly all the main
groups of invertebrate animals (animals without backbones) were
present in the oceans. Vertebrates (animals with backbones) appeared
by 500mya. At first, there were just various kinds of fish, but about
350mya, large, newt-like amphibians followed primitive plants on to
the dry land of the continents. (Insects, spiders, millipedes and such
like had independently braved the land even earlier.) Reptiles later
evolved from the amphibians.

HUMAN ANCESTORS

From now on, let us just follow the line culminating in human beings,
concentrating mainly on the evolution of physical form, and leaving
the development of mental abilities until the next chapter.

Before the extremely successful dinosaurs arose some 200mya, cer-
tain primitive reptiles — therapsids — started to walk with their legs
turned under, with their bodies well clear of the ground, like mammals
(modern reptiles can’t generally do this). These therapsids had certain
other mammal-like features, and by the time the dinosaurs were domi-
nant, true mammals had also probably evolved. However, the primi-
tive mammals were no match for dinosaurs, and seem to have survived
only in the form of small, shrew-like creatures that could hide in the
undergrowth and feed by night.

There is no evidence that the early mammals contributed to the
extinction of the dinosaurs, which occurred around 65mya, but they
soon took advantage of the habitats the dinosaurs left vacant. Thus the
main orders of mammals evolved. Some of the shrew-like early mam-
mals seem to have taken to the trees, possibly a behaviour-led form of
evolution, as suggested in chapter 4. It is from this line that the earliest
primates developed, the first members of the mammalian order which
now includes mankind. Primate-like fossils 80 million years old have
been found, from well before the dinosaurs vanished. These creatures
grew long tails for improved agility, and eyesight took over from smell
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as the dominant sense, since sharp eyes are vital for movement, feed-
ing, and social behaviour in the treetops. These creatures must have
looked something like the modern tree shrews.

In the widespread tropical forests of 50-40mya there were abundant
primates much like modern lemurs and tarsiers, with brains already
significantly larger than their ancestors’. It was presumably from them
that the first monkeys evolved, and monkey fossils appear from 35mya
onwards. Monkeys typically are tree-dwellers active by dayj, a life-style
that gave a strong selective advantage to grasping and dexterous
hands, good co-ordination and intelligence, and acute stereoscopic
vision. What is more, the higher primates are the only mammals able
to see colour. All these abilities are likely to have been significant for
the development of the human level of consciousness. From the Old
World monkeys, the group known as the hominoids evolved about
20-30mya. The hominoids include ourselves and our closest living
relatives: the gibbons, orang-utan, gorilla, and chimpanzee.

THE APPEARANCE OF HUMANS

The next step in the biological evolution of human beings is the most
intriguing: the arising of ape-like men (hominids) from man-like apes
(hominoids). It is intriguing partly because virtually no relevant fossils
have so far been found for the period from 8-4mya in which the
common ancestor of human beings and certain other apes is generally
thought to have diverged into two lineages.

The study of how hominids evolved after their divergence from apes
is at present one of the most exciting of the frontiers of science. More
and more new fossils are being found, often upsetting old theories. In
addition, the analysis of the genetic differences between humans and
their living relations is a further independent source of information.
This genetic research, incidentally, indicates that hominids and apes
diverged at least Smya. What follows is the consensus at the time of
writing, so far as there is one, on hominid evolution.”

The first hominids, to judge from brain size, were probably no
cleverer than other hominoids, but their significant advance was up-
right walking. Our earliest evidence for upright walking is twofold.
First, the wonderful fossil footprints of two adults and a child, discov-
ered by Mary Leakey in Laetoli, Tanzania, and dated at 3-75mya.
Secondly the young female nicknamed Lucy, and associated finds, from
Hadar in Ethiopia, which are from 3-3-3-0mya. These finds represent a
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very early hominid, given the generic name Australopithecus, and they
suggest that the human line comes from Africa.

Unlike their ape ancestors, which lived up trees in dense forests, the
australopithecines lived in wooded savannah. It has been suggested
that this bizarre habit of walking erect on two legs arose as the old
African forests shrank into small islands of woodland, with open
ground in between. If apes were not to be stuck in these little woods,
they would have to descend from the trees and cross the open ground.
Now, bringing home food, watching over the tall grass for predators,
and perhaps using tools while on the move, all militate for upright
walking, with the hands free.

Having warily ventured, out of necessity, on to the open savannah,
our apes seem to have taken full advantage of the new habitat, and
spent more and more time in the open and less time in the trees. Thus
bipedal hominids came into being. Tooth-wear studies suggest that
they started eating roots, and they probably also foraged for carrion
and did some hunting. In any case, the upright gait was not a minor
adaptation, but, according to the palaeontologist Owen Lovejoy, ‘one
of the most striking shifts in anatomy you can see in evolutionary
biology.”* So it must have conferred some major advantages.

As the australopithecines evolved, they diversified, and gave rise to
several new but fairly similar species. In addition to these, by 2mya, a
more advanced hominid was present in Africa, possibly also evolved
from the early australopithecines. It had a much larger brain and is
placed in a new genus - our own genus — the first Homo. There is
evidence from both East and South Africa that Homo and Australo-
pithecus lived at the same time in the same environment: two kinds of
early ‘humans’. One was to change extremely rapidly into modern-
type people; the other was to stagnate and eventually become extinct.

A clue to the reason for the difference in success between the two
types has been found in South African caves near which both kinds of
hominid were apparently living. Hyenas and leopards killed and
dragged in a large number of australopithecines over the years, and
left their bones scattered about. But few if any Homo individuals were
killed. The inference is that the relatively stupid australopithecines
returned to the caves as the weather got cold, year after year. But Homo
soon learnt how to avoid the danger, and intelligence combined with
social learning spread the tradition through the whole local population.

There were great pioneers in the earliest Homo populations. With
them are associated the first stone tools, dated to as much as 2-2mya.
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Tools probably permitted much more meat to be consumed, since
carcases of thick-skinned herbivores could be cut up. The meat may not
have been hunted game: it may have been from animals already dead
from natural causes or killed by predators such as lions. It has been
suggested that the new food-source not only promoted a population
increase, but also encouraged true food-sharing and other social behav-
iours unknown in other primates.

Skulls of early Homo show that the speech areas of the brain had
enlarged, and also that the voice-box had dropped down in the neck.
The descent of the voice-box is a very risky departure since it permits
choking (most animals have throats built so that food cannot go down
the wrong way), so the reason for the change must have been highly
adaptive. The reason, it is inferred, was the development of primitive
speech. We shall return to dexterity, tool-use, speech, and social behav-
iour in chapter 5.

The earliest Homo finds are assigned to the species Homo habilis or
‘handy man’, but within a mere few hundred thousand years, a dis-
tinctly new species — Homo erectus — appeared, still more like modern
humans. H. erectus fossils go back to before 1-5mya. This very successful
hominid was the first, on present evidence, to spread out of Africa into
Europe and Asia. The well-known ‘Java Man’ and ‘Peking Man’ were
H. erectus, as well as the people of the Acheulian culture in Europe
including Britain. All these definitely hunted systematically, learnt to
use fire (cooking makes meat and starch more digestible), and refined
the manufacture of stone tools; and they may have developed rituals.
By 400,000 years ago, they were building shelters.

Gradually, with no clear dividing line, their anatomy changed until,
by 120,000 years ago or earlier, they were sufficiently like us to be
labelled Homo sapiens, our own species. According to the best sup-
ported theory, one line of H. sapiens, the stocky, powerful neanderthals,
became extinct; but another line gave rise to people virtually indistin-
guishable from the modern races of mankind. These modern human
beings had appeared by 40,000 years ago. Since then, we have hardly
changed at all in appearance and structure. Evolution seems to have
transferred its impetus to the increasing sophistication of our cultures
and the abilities of our minds.
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A DIRECTION TO BIOLOGICAL EVOLUTION?

Evolution is a word that has a sense of advancement embedded in it.
This is true both of its original meaning, and of its modern colloquial
use. For most biologists, however, it is anathema to bracket evolution
with progress; they chalk up in big letters on their blackboards: NEVER
USE THE WORDS HIGHER AND LOWER. The phrase i1s Darwin’s: he
wrote it as a little memorandum to himself in the 1840s, but often
ignored it in later life.* He certainly thought of humans as being higher
than all their animal relatives.

This book is concerned with what is surely the most conspicuous
trend in life’s history from the human point of view — the progressive
development of consciousness. Nevertheless, ‘mind’, ‘consciousness’,
even ‘behaviour’, have only recently started appearing in the indexes
of evolutionary biology texts, and that taboo on ‘lower’ and ‘higher’
still obscures an understanding of the evolving mind.

Before we concentrate on advancing consciousness, can we discern
any other directions in biological evolution? To establish whether any
trends exist, we need to decide on what it is that is evolving. The
obvious choice is the living organism. Then we can look at each of its
characteristics, and judge whether there is any overall tendency of
increase or decrease in the prevalence or importance of that feature
over evolutionary time.

Broadly, there are two kinds of trends observed in evolution: in-
creases and improvements. In principle, at least, an increase in some
characteristic of organisms should be objectively measurable - it is a
quantitative change — while an improvement requires one to make a
retrospective value-judgement, since it is a qualitative change. If one
wishes to exclude all considerations of human values from evolution,
then only quantitative trends could be considered.

Forexample, the prehistorian Gordon Childe measured evolutionary
progress in terms of population increase.” Using population size as the
ordering principle for an evolutionary framework for existence yields
an interesting hierarchy of forms, with rats, sparrows, and earthworms
well ahead of people, insects doing better still (a million million or so
by a 1960 estimate) and of course micro-organisms at the top. Alterna-
tively, we could be a little more sophisticated, and acknowledge an
overall evolutionary progress because the total number of living organ-
isms has increased, together with their total bulk, their gross turnover
of matter and energy, and their diversity of form.*
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A quantitative criterion more acceptable to biologists is fitness —
success in life.* Fitness can only be measured relatively: one organism
would be twice as fit as another if twice as many of its descendants have
survived after a certain period. But increasing fitness turns out not to
provide an overall trend for evolution, since fitness is measured not
only relative to specific competitors, but also within a specific environ-
ment. Natural selection works to adapt organisms to survive and breed
more and more successfully in their existing circumstances. However,
circumstances — environments — change, and the long-term changes in
evolution involve the discovery of entirely new circumstances, throw-
ing up entirely new problems in life. A trout is superbly adapted to life
in the river, a hedgehog is ideally suited for hunting for slugs on the
river bank, and a toad is not terribly good at either life-style. Yet the
river may dry up or the land may flood, and only the toad will survive
both emergencies. Which of the three is furthest on in the process of
evolution?

Julian Huxley’s answer to this question is to notice a sequence in the
‘dominance’ of groups of animals. We read of the Age of Trilobites, the
Age of Fishes, of Reptiles, of Mammals; these are the groups regarded
as dominant in each epoch, and we might infer that each supplanted
its predecessor owing to some superiority, and so is more advanced,
perhaps more ‘fit’.”” However, the story is probably not so simple. It
now seems likely, for example, that the mammals replaced the dino-
saurs not by out-competing them in any sense, but because they
happened to be small enough to survive an environmental catastrophe
that wiped out the majority of animal species then living, including
the dinosaurs. In any case, several groups are often dominant at any
one time, each in its own sphere: are we now in an age of mammals, of
birds, or of insects — or of humans? There must be several lineages of
dominance. (Where different types are competing, the prize probably
goes to the one that can be most active. This means the type with the
highest metabolic rate, which might therefore be used as a measure of
progress.)

THE ENLARGEMENT OF LIFE

Perhaps an increasing ability to adapt to a wider range of circumstances
represents a real trend. Have organisms become more adaptable over
evolutionary time? The answer is yes and no: in every epoch, there have
been some highly successful specialists, and some adaptable generalist
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species. It is usually said that the specialists enjoy a heady period of
success until time deprives them of the special conditions they exploit
so well. Then they die out, unable to adapt, and the new world is
colonized by descendants of the generalists, many of which evolve into
new specialists in new environments. The mammals perhaps survived
the dinosaurs in this way.

If we look only at the best generalists in each period, we may be
justified in saying that adaptability does indeed increase in each suc-
ceeding period. (The point about choosing the best in each period - the
leading edge of evolution — seems to apply to any potential trend. There
appears to be no trend in evolution which draws all organisms 1n its
wake. Some species are highly conservative; they found a cosy role in
the living world millions of years ago, and there is nothing to impel
them to risk advancement. Blue-green algae scums on modern estuary
muds, for example, are almost indistinguishable from fossils 2,500
million years old. We can only seek directional changes at a leading
edge of evolution.)

In discerning a growing adaptiveness, we are infringing the provi-
sional ban on human judgement, since the adaptability of two creatures
living in different periods cannot be compared objectively. The same
goes for a similar criterion suggested by many biologists, namely how
independent an organism is of its environment. Nevertheless, both
adaptability and independence do definitely seem to have increased at
the leading edge of evolution, and human beings, with the benetfit of
technology, can adapt to more environments and remain more inde-
pendent of them than any previous species.

A characteristic that not only seems to have, but definitely has,
increased is complexity. In the first phase of life’s evolution, each major
new group of organisms to evolve was more sophisticated than the
older groups, with a more complex structure, new internal organs and
physiological mechanisms, and being capable of a greater range of
subtle responses to needs and threats. But already by Cambrian times
(570-500mya), organisms were very complex, and it is not clear how
one could demonstrate an increase in complexity since then. Is a human
being really more structurally complex than a 400 million-year-old
fish? Sometimes, indeed, a progressive simplification may accompany
what we would regard as progress.

However, it is true that the nervous system has become more complex
and centralized, with the maximum brain size showing a continuous

increase. Increasing complexity is reflected in an increasing amount of
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information that needs to be passed down the generations to bring an
animal and its way of life to maturity. Until cultural traditions became
possible, much of this information was encoded in the genes. Conse-
quently, a bacterium has about five million information-carrying mole-
cules in its genes (equivalent to ten 250-page books full of printed data);
a mammal has nearly a thousand times as many.

‘The realization of possibilities: that is perhaps the best way of
viewing biological advancement.”” I think this conclusion by Julian
Huxley sums up the trends I have mentioned so far. In a way, they are
all quite straightforward, and to be expected. If, as is thought, life arose
from a non-living matrix by gradual, causal processes, one would
expect that its earliest forms would be very simple, uniform, fairly
inflexible, and very susceptible to environmental injury. Some changes
essayed by evolution were bound to lead to greater complexity, adapt-
ability, and so on.”

The last biological trend to be considered brings us full circle, back to
the evolution of consciousness. G.G. Simpson defines it as an ‘increased
awareness and perception of the environment and increased ability to
react accordingly.”” We have considered some more or less objective
trends, increases rather than improvements. But is the discovery that
things are getting more complicated and diverse really sufficient for us
to make sense of our world? Is it a trend that we would necessarily wish
to co-operate with, to extend further? Even greater adaptability, desir-
able though it may be, is not necessarily the one aim and direction that
can best define our attitude to shaping the future as well as unifying
our understanding of the past.”

A survey of the mental precursors of human consciousness shows a
very definite trend over evolutionary time, a trend of gradually im-
proving mental capacities in each era’s most advanced species, and of
successively higher degrees of awareness. This is a trend that underlies
independence from and control over the environment, as well as much
adaptability. It is reflected in an increased individualization as animals,
through the mental processing of their unique experiences, became
more and more distinguishable from their fellows. It is not in fact
human-centred in the sense of being arbitrarily chosen to give humans
pre-eminence, yet it unequivocally places mankind at the summit of
evolutionary progress. Developing mind or consciousness would seem
to be the ideal unifying principle to seek in all parts of an evolutionary
framework for existence. This is the topic of the next chapter.



Chapter Three

MENTAL EVOLUTION

The greatest thoughts are accessible to the least of men.
Why do we have to struggle so? Because understanding is a function

not of ratiocination but of the psyche’s stage of growth.
Lawrence Durrell, Clea, 138

‘INSIDE’, ‘'OUTSIDE’, AND BEHAVIOUR

The most fundamental and striking characteristic of experience is that
we split our perception into an ‘inside’ world and an ‘outside’ world.
The inside is called the subject and is identified with ‘I’, ‘me’, and to
some extent ‘mine’. It is apprehended more or less directly. The outside
world is called the objective universe and is distinctly ‘other’, only
apprehended indirectly, through the five senses. (One’s body some-
times seems part of the inside, sometimes part of the outside.) As
subject, my inside seems absolutely unique: only I can experience it as
such. Yet everybody else apparently experiences an exactly parallel
split, but with a quite different inside to mine.

As self-reflective human beings, we have the ability to observe the
workings of our own ‘inside’, by introspection or self-awareness. What
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of those entities in the universe without the capacity for self-aware-
ness? Do they use an ‘inside’ distinguishable from an ‘outside’? One
can infer that at least some of them do.

A.N. Whitehead’s philosophy of purpose provided an ‘inside’ or
‘mental’ dimension for all phenomena without exception. Non-living
natural objects, however, show no signs of any mentality! Living things
have been distinguished from non-living by their ability to perceive
their environment and act on the basis of their perceptions.”” When we
watch other living things, we just see their actions and the environment
in which they act. We don’t see any mental activities. But we surely
notice that actions are usually suited in some way to an organism’s
changing environment. We can also see the efforts organisms make to
find out about what’s going on, using their senses.

What lies between sensation and behaviour? There must be internal
processes which connect the two. In plants and very simple animals,
these processes are very highly constrained so that only a few responses
are possible, and the link between a stimulus and a response is imme-
diate and very predictable. Often scientists can even discover chemical
and physical processes connecting the stimulus (or sensation) and
response. For example, growing plants respond to light and gravity,
employing chemical and mechanical processes which are thoroughly

understood.

Senses
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Fig.4 Outside and inside

In most animals, behaviour is much more flexible. A similar stimulus
can produce various responses in different situations. Goal-directed
behaviour - hunting for prey, for example - is influenced by sensation
but does not result directly from an external stimulus. The internal
processes occurring between sensation and action must be very
complicated.
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ANIMAL MINDS

The connection between sensation and action is often ascribed entirely
to physical and chemical processes occurring in the body, especially the
nervous system, although the precise nature of such processes 1s not
known. Without, in many cases, having thought very much about it,
biologists and psychologists tend to hold to this mechanist/reduction-
ist view, and transmit it to their students.

As I shall argue later, the evidence is indeed of a very strong correla-
tion between animals’ mental capacity and the size and structure of
their brains; however, the mechanist/reductionist view goes much
further than merely recognizing such a correlation. It asserts that
mental processes are certain physical processes, and nothing more.
Such a view seems very remote from the nature of one’s own mental
processes as actually experienced. It is true that interpretations of
subjective experience vary wildly, and workable criteria for choosing
between interpretations are not available to most people; yet before the
arguments start, there it is, that uninterpreted life of experience that is
all anybody knows directly. (We shall be exploring rational accounts of
internal experience later.) But whether or not one is a reductionist, it 1s
clearly meaningful to speak of animals having an ‘inside’ similar in
some respects to ours, consisting of processes connecting sense-inputs
and behaviour. In some cases the ‘inside’ also includes processes origi-
nating or terminating internally, such as dreaming. In more complex
animals, at least, it seems reasonable to call all these internal processes
‘mind’.

Different kinds of animals differ greatly in both their senses and their
behaviour, and so they presumably differ in their minds too. Some
animals would seem to have much more sophisticated minds than
others, and as the structures and life-styles of animals have evolved, so
have their minds.

In the past, biologists have tended to see minds as evolving in the
same way as bodily organs: passively through natural selection in
changing environments. Biologists are increasingly recognizing, how-
ever, that the mind is qualitatively different from all other evolving
systems, in part because of its role in governing behaviour. We shall see
in chapter 4 that animal behaviours can influence the course of evolu-
tion by effectively altering the selection pressures that an animal is
subject to.
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Consequently, animal minds play a potentially active role in evolu-
tion by initiating behaviour: they are not just the passive playthings of
natural selection.

In understanding ourselves as humans, we see our minds, arguably,
as by far the most important aspect of ourselves to be considered. They
are our immediate source for values, feelings, insights, and indeed the
sense-based experience which permits knowledge of every aspect of
the material universe. Thus Buddhism takes the human mind as its
starting point: how it works and how it can be developed. Although
Buddhism has an evolutionary viewpoint, the ancient Buddhist mas-
ters did not have the knowledge of biological evolution that we have
now, and if we are fully to understand our minds, we need to discover
how they evolved. The sense organs, the nervous system, and, more
recently, animal behaviour, have been considered carefully by evolu-
tionary biologists, but the evolving mind itself has been rather ne-
glected. It is true that the study of its evolution presents practical
difficulties. But it is perhaps also the case that some conventional
scientists feel rather embarrassed to display an interest in the subjective
pole of existence; it is so difficult to analyse dispassionately.

The practical problems in coming to understand the minds of others,
even of other species, are not completely intractable, as some of the
great psychologists and ethologists of this century have shown, and
work has been done on the evolution of mind in animals.*’ Neverthe-
less, any discussion of the way minds have evolved is bound to be fairly
speculative in that nothing is known directly about the minds of other
species. It 1s only possible to get to know their behaviour and structure
and infer things about their minds by comparison with human experi-
ence. It is also speculative because fossils of extinct animals cannot tell
us nearly as much about their minds as about their structure.

Fortunately, nearly all the major groups of animals that appeared in
the distant past have left living descendants which are quite similar in
their appearance and way of life. So in the accounts that follow, I shall
assume that the minds of the successive varieties of organisms that
came into being during biological evolution were similar to those of
the nearest living representatives of their type.
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THE EVOLUTION OF MINDS: SIMPLE ORGANISMS

Very broadly, living things can be divided into four categories accord-
ing to their mental capacity: simple organisms, organisms with central-
1zed nervous systems, birds and mammals, and human beings.

In the category of simple organisms I include single-celled organ-
isms, plants, and animals without a centralized nervous system.

Plants are a special case: they have evolved very sophisticated struc-
tures, but being fixed to the spot, and never pursuing moving food,
they have not required complex processes to mediate sensation and
reaction. As far as we know, there is no real reason to call their internal
processes ‘mental’. In principle, their responses, such as seeking the
light, involve no higher a level of ‘consciousness’ than the central
heating thermostat, which turns the heating on when it gets cold. Like
a thermostat, they have rudimentary ‘senses’, but with very coarse
discriminating powers. A clover plant, for example, can ‘see” whether
it is day or night, and so open its folded leaves in the morning, but it
cannot see the difference between a bee and a sheep.

Before the plants evolved, the oceans were teeming with living forms.
It is reasonable to assume that the earliest organisms had minds like
those of modern species with no nervous system or with just a network
of nerve connections: single-celled organisms, sponges, starfish, jelly-
fish and corals, and some worms.” In such organisms, responses to
stimuli from outside and responses to processes such as developmental
changes happening in the body are highly predictable and inflexible.
Larger animals in this category and even some single-celled ones have
rudimentary sense-organs.

The internal or “‘mental’ processes connecting stimulus and response
seem to be quite direct. They are probably straightforward chemical
and physical mechanisms, as in the case of plants, though how nerve
cells in primitive animals influence each other in appropriate ways is
not fully understood.

The early evolution of mind is a development of one ability in
particular: recognition. Primitive animals have inbuilt, inborn mecha-
nisms which distinguish between the messages that different sensa-
tions convey. Are they neutral, are they to be approached, or are they
to be escaped? Detection of food or a potential mate induces approach,
while the recognition of a predator, or some environmental danger,
gives rise to avoidance behaviour. This is recognition in the sense that
the animal responds appropriately to the ‘recognized’ stimulus, but
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there is no internal, remembered image to which the stimulus is com-
pared, as there is when we recognize someone’s face.

These basic reactions are fairly inflexible, but can be modified to some
extent on the basis of experience, by a combination of habituation and
sensitization. In habituation, the organism gradually ceases to respond
if a slightly attractive or slightly frightening experience is repeated
often, without leading to any real reward or damage. Tap a sea anem-
one, and it withdraws its tentacles, but tap repeatedly and it eventually
ignores you. Sensitization counteracts habituation: if an animal finds
food or is attacked, then for a while it is very sensitive to any slight
stimulus. In the first case the stimulus might represent more food, and
there is an approach response. In the second case the sensitized animal
is not taking any chances, and hides at the slightest unfamiliar sensation.

mind
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Fig.5 Habituation and sensitization

ANIMALS WITH A CENTRAL NERVOUS SYSTEM: PERCEPTION

After nerve networks, the next important structural advance in the
development of mental abilities was a centralized nervous system. This
had probably evolved by the beginning of the Cambrian period,
570mya, and today it is found in animals such as most worms, snails,
squids, most shellfish, crustaceans (crabs etc), spiders, insects, and
many other invertebrates. Vertebrates all possess central nervous sys-
tems, and the fish, amphibians, and reptiles will be considered here;
birds and mammals wait until the following section since they show
certain profound mental advances.

Animals with a central nervous system are still capable of pre-
programmed reflex responses, habituation, and sensitization; indeed,
all animals with ‘higher’ mental functions continue to be capable of all
the ‘lower” ones, in appropriate circumstances. But their recognition
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capabilities have expanded greatly. Much recognition remains innate,
but now quite small differences between objects can be recognized.
Female fish, for example, can recognize males of their own species from
other very similar fish by a complex pattern of visual and behavioural
cues. Such animals do not need to wait passively for a stimulus to respond
to. They are capable of sophisticated patterns of behaviour continually
modified by sensations, for example, migration and nest building.

To see both how impressive and how limited the behaviour of such
animals is, imagine a butterfly looking for food. Hungry, it first moves
restlessly about in what is called appetitive behaviour. Sight of a
suitable flower then stimulates a purposive flight to the tflower; and
sight, smell, touch, and taste provide further stimuli as it lands on the
flower and starts sipping the nectar.

Good senses

Flower Butterfly

Matches latent
image — perception

Flies to flower

Fig.6 Butterfly perception

The butterfly has not learnt anything, it has not planned or remem-
bered anything, yet at each stage a sort of mental recognition has
occurred.” A certain sensation of shape, colour, and brightness pro-
duces a mental counterpart in the butterfly, a pattern of mental proc-
esses which we could call an ‘image’ of a flower.” Latent in the butterfly
mind is another image, an inborn mental pattern, and recognition of a
flower is simply the matching of the sensed image and the latent one.
Such a matching is not a conscious process, of course: the matching
leads directly to the appropriate act. The two are inextricably linked.

The butterfly’s latent image fails on several counts to rival a human,
remembered image. It is nowhere near as detailed or well defined, and
there 1s no question of its being contemplated at leisure when the flower
stimulus is absent. A latent image, incidentally, 1s not necessarily con-
nected only with sensations that are visual; it could link with smells,
noises, or other sensations.
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So these lower animals can recognize certain things. They are capable
of perception as well as sensation. Goldfish, for instance, have been
found to be able to recognize abstract shapes. However, the images that
can be recognized by lower animals are often only broadly defined.
Butterflies are attracted to coloured discs as if they were flowers, and
frogs will treat any small object that moves across their line of sight as
if it were a fly.”

As the mental ability to recognize significant events improved, it is
not surprising that animals’ sensory abilities improved too. Animals
evolved eyes which can form images and see colour, very delicate
senses of smell, receptors for hearing and for vibration, balance organs,
receptors that detect temperature, organs of touch such as the ‘whisk-
ers’ of catfish, receptors for body position and internal body states, and
so on. The sense organs are often grouped at the front end of the body
and have a concentration of nerve tissue near them: the brain.

The senses filter a chaotic jumble of messages about the world, and
pick out relevant sections for the mind’s attention. The mind recognizes
what is important, and chooses the best response it has in its repertoire.

ANIMALS WITH A CENTRAL NERVOUS SYSTEM: ASSOCIATION

A mind which can only pick out a single stereotyped and inborn
behaviour for each experience is not a very interesting mind. But even
primitive animals are capable of changing their responses by habitu-
ation and sensitization, as we have seen. Some can do much more: they
can learn by association.

Certain experiences are followed by significant events: association
means simply learning a connection between the two. If the shadow of
a predator is followed by attack by that predator, an animal will quickly
learn (if it survives) to associate the two, and flee at the shadow without
waiting for the attack. This kind of association is the basis of the
classical conditioning experiments of Pavlov, in which dogs learnt to
associate bells or lights with their feeding time, as proved by their
carefully measured drooling. Animals more primitive than dogs are
capable of the same kind of associations; they can learn to recognize
that an experience has a certain significance, without having any
inborn knowledge of what the experience tells them.

Even more impressive is the association of a particular behaviour
with a particular result: learning to do something special in order to
gain a reward or avoid a punishment. This is the basis of all training of
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animals, and of innumerable experiments with hapless rats and pi-
geons in boxes; but even worms can mentally associate actions with
certain consequences. They will soon learn to turn left in a maze if a
right turn leads to an electric shock.

The lower animals are not very clever. But their associative abilities
show that they can generate a mental image from a sensation. They can
detect the meaning, for them, of an image by acting on the basis of any
match between it and images latent in their minds; to a butterfly, a
flower ‘means’ food. And they can somehow remember important
images, later to be checked against their future experience, and even
learn and remember associations between images, and between images
and behaviours. For a trained worm, the right arm of the maze ‘means’
danger, though of course it does not use concepts or words. Increas-
ingly subtle kinds of associations between different mental processes,
and the fixing in memory of those associations, became more and more
important to animals as they evolved.
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MAMMALS AND BIRDS

In most mammals and some birds, innate patterns of behaviour are
both more intricate and more flexible than in lower animals. Their ways
of life vary more and are less predictable. They can exploit their
environments more effectively because their behaviour is less stereo-
typed.*®

The improvement is not only in degree; mammals and birds evolved
quite new mental abilities, and we shall investigate these abilities in the
rest of the chapter. In summary, mammals and birds:

e can associate very well

e have offspring which can learn from their parents

e can learn from fellows in their group

e can learn by experience

e can postpone response — caution

e have minds which can learn generalized ‘ideas’

e have minds which can construct mental representations
e have a drive to explore

e make innovations in behaviour.

Higher animals have impressive learning abilities. They can learn to
associate their experiences and actions with the events that follow with
far greater speed and subtlety than the animals we met in the previous
sections. Birds and mammals look after their young, and so offspring
can learn from their parents. Many of them are gregarious, and they
can learn a great range of social and other behaviours from their
fellows, both by reward and punishment, and by imitation. They also
learn by experience, and often seem keen to explore their surroundings,
to try out different foods and so on. They can even invent completely
new forms of behaviour, as we shall see in chapter 4.

Since birds and mammals are not confined to automatic or highly
stereotyped responses, they can postpone a response in order to allow
time to find out more about a situation.” A cat does this briefly when
it pauses before jumping up on to a wall, as does a rat when it
thoroughly explores a new environment before taking any steps to
build a nest or eat. Postponement may even give space for completely
new actions to be invented.

Birds and mammals do not have radically different or better senses
than some lower animals. So to account for their new improved behav-
ioural capabilities, we need to look behind the senses, to their mental
processes.
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Captive pigeons can learn to distinguish pictures showing trees from
pictures without trees, despite there being many other differences
between all the pictures.” This implies that the latent images in pigeon
brains are no longer either inborn, as in the butterfly’s image of a flower,
nor just the remembered images of significant things they have seen 1n
the past. The images have been generalized or abstracted to some
extent from many observations. All the images of particular trees seen
by the birds have gone into the construction, one presumes, of a single
image of ‘tree’, which includes what all the experienced images have
IN common.

Being careful not to assume all the human, language-based associa-
tions with the word, we can follow the psychologist Stephen Walker in
calling the composite, abstracted image an ‘idea’.” The pigeon has an
‘idea’ of what a tree is. Birds and mammals can build up very subtle
ideas from their sensations, discriminating between similar things, and
picking things out from confusing backgrounds of irrelevant informa-
tion. They can also learn a number of networks of associations between
many images; they can accurately remember such associations, and
modify them efficiently according to new experiences. These networks
of associations are mental representations of the external world.

Many similar Leamnt,

sen_sed abstracted idea
experiences

Network of many Mental
associated representations—
experiences ‘The World’

Fig.9 ldeas and mental representations

MENTAL REPRESENTATIONS

Mental representations® include ‘mental maps’ of an animal’s environ-
ment, by which it can find its way around and locate relevant objects
very fast. Shrews, for example, seem to learn mental maps. A shrew in
the wild races along its familiar runs at breakneck speed, and will tend
to collide with any new obstacle, such as a stick placed across its path.
Then it backs off and explores very cautiously until it has found a new
route around the stick. Each time it encounters the stick again, it
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becomes more confident, until it has become just another familiar bend
on the racetrack.

The metaphor of a ‘map’ could be misleading. It is very unlikely that
animals have a fixed mental picture of an aerial view of their territory,
which they stop and consult every few paces. What presumably hap-
pens is that the sequence of images being generated from their sense
experience as they move around is being continually compared to an
associated network of remembered images, and they control their
movements accordingly.

Human beings also have mental representations, and they are major
components of our inner world. What is more, we experience a very
definite frontier between the inside and outside poles of experience -
an outside world quite separate from the inner realm of thoughts,
images, and feelings.

Knowing about mental representations, however, does not really
suggest that the inside—outside frontier is ultimately valid. In fact, all
we truly apprehend is a border between two mental representations,
one of the ‘outside’ and one of the ‘inside’. By definition, we have no
observation point in the ‘outside’ half. We learn nothing of the reality
or otherwise of the subject-object duality through contemplating men-
tal representations.

In any case, in discussing representations I am simply offering a
useful model of a particular level of mentality. We should not conclude
that there is literally a structure ‘in’ the mind that corresponds to a
subset of a literal outside world. An animal and its perceived world
evolve together, combining the perceptions of one lifetime with the
results of long-term evolutionary developments. (And because our
own history is different, our perceived world is quite dissimilar to any
animal’s.) Thus there are inevitable symmetries between an animal’s
collection of mental processes and the ‘world’ it inhabits.

We have seen that primitive minds functioned to ensure that particu-
lar sensations always gave rise to certain actions, behaviour that was
likely to be beneficial to the animal. Minds carrying internal repre-
sentations of the sensed world are capable of much more than this.

They are capable of so much more that it appears that the potential
performance of vertebrate minds has tended to be well in advance of
the animals’ present needs, a phenomenon called pre-adaptation.>
Growing mental powers seem to have their own momentum, as if the
possession of a certain amount of intelligence can itself lead on to great-
er intelligence still in future generations, even if there is no immediate
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use for it. Minds introduce, it would appear, a self-transcending ten-
dency in evolution over and above the processes of natural selection,
which demand that changes in structure are beneficial. How can this
be? I shall consider in chapter 4 how minds may cause better minds to
evolve. For the present, here is Stephen Walker’s suggestion. It refers
to primates, but may also apply to other intelligent species. He pro-
poses that, far from being promoted by natural selection,

the lack of selection pressure allowed the emergence of primate
intelligence as a luxury not available to species more hard pressed.
Cogitation may, like other civilized pursuits, be a product of sur-
plus, leisure, and excess, and not a consequence of struggle, depri-
vation, and need.”

INTELLIGENT MINDS

What are these new abilities that mental representations permit? Ani-
mals with internal representations can, to some extent, anticipate the
future, plan their actions, and avoid risks. They can do these things by
running through various sequences of associated ideas in their minds,
without having to try out all the related behaviours. As a result,
intelligently directed behaviour becomes possible. For example, cap-
tive chimpanzees have been observed to look at a miniature maze given
to them as a test and ponder about it for some time before choosing the
correct path, without any trial and error being necessary.™ Anticipation
also permits an animal to feel and then act upon mental urges directed
towards particular results, results perceived in the form of images or
ideas.

The degree of intelligence possessed by an animal seems to be closely
associated, as we have seen, with its preparedness to postpone habitual
behaviours. Before acting, it can improve its internal representation of
the situation it is in, and then mentally manipulate that representation.
As a result, intelligence also correlates with how good a memory the
animal has. The better the memory, the greater the size and complexity
of the representation it can store.

Some psychologists even suggest that certain animals include images
of themselves in their mental representations,” which would be the
beginning of self-reflective consciousness. What is more likely is that
the presence of a coherent mental world in which the animal’s imaging
can move gives rise to what could be called a ‘centred experience’.
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An animal which makes continual use of mental maps will experi-
ence a centre and a periphery to its awareness, and thus start to
distinguish itself from its surroundings. The centred experience there-
fore starts to split the undivided consciousness typical of animals. The
completely undivided consciousness is actually ‘unconscious’, less
aware than we are when we are dreaming, a fact which illustrates the
difficulty of extending rather vague words like ‘consciousness” down
to the animal level. An animal consciousness which is equivalent to our
consciousness during dreaming first emerges when experience has a
centre, and it has been termed the level of ‘simple consciousness’.” The
centred experience, and how simple consciousness leads into self-
reflective consciousness, will be considered in chapter 5.

As mental life became richer, the immediate feelings of appetite and
aversion experienced by lower animals must have started to colour the
images and ideas that were growing in animal minds, so that emotions
and distinct volitions enter the drama of mental evolution. And it is
suggested, especially by those who know animals well, that the lan-
guage of affect (that is feelings, or simple emotions) is appropriate for
some mental processes in mammals and birds. For example, ‘pleasure’
when eating, ‘anger’ when fighting a rival, ‘fear’ when fleeing a preda-
tor.>® An individual animal can develop tastes as it grows: some foods
or experiences or companions it likes, some it dislikes.

ANIMAL CONSCIOQUSNESS

To summarize, it seems that images, ideas, and mental representations
can exist in an animal’s mind. Images are the simplest: each one is the
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mental equivalent of a particular sensory experience. An image can be
inborn: the butterfly recognizes a flower without having to learn to. Or
an image can be memorized, so that if the same sensory experience
recurs, it can be recognized.

Sometimes, perceived images stimulate the animal to do something;:
it has recognized a sensory experience as being relevant to its life.
Again, the behaviour may be innate or learnt. Then animals may learn
to associate a lot of images together, taking out the common factors to
form a general ‘idea’. The idea of a tree for a pigeon allows it to behave
quite flexibly. It knows that oak trees, say, may be suitable for nesting
in, even though it was raised in a sycamore. When a complicated
network of ideas and images is associated together, the animal has a
mental representation of part of its world, a representation which can
be adjusted according to experience.

The table sums up the succession of levels of animal consciousness,
all that the evolving mind achieved until human beings arrived.

S s S T —_—
—— — —— ——— —

Level of Characteristics Animals

consciousness possessing it

5. Centred Simple consciousness. Dream The most intelligent
| experience experience. Associative ‘thinking’ with mammals

. |
|| non-verbal concepts. Planning, problem "
| solving, complex communication.
| Flexible cultural traditions. \l

4. Representation |Images combined in ideas and mental Birds and mammals |
representations; memory, anticipation, "
likes and dislikes. Communication and
imitation learning, exploratory and

innovative behaviour. Beginnings of |I
cultural transmission.

3. Perception and | Recognition of complex stimuli by Animals with

association comparison with innate ‘images’, goal- central nervous
directed behaviour, association learning, |[systems
training.

2. Recognition Recognition of simple classes of Animals with

sensations, fully stereotyped responses. |nerve-nets
Sensitization and habituation ‘learning’.

I - N

1. No Non-living matter,

consciousness living things without
nervous systems

— 1

— — —— o,
I d— N

Table 1: Levels in the evolution of pre-human consciousness
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CONCEPTS AND THINKING

We can come to some understanding of the workings of the minds of
simple animals by regarding them in rather mechanical terms. We can
understand mental processes in other people because we know they
think much like us, using concepts and words. But bridging the gap
between simple, predictable animals and humans like ourselves is
difficult: how do intelligent animals think when they have no words?

They do not have words, but they do have ideas, generalizations from
many images of their sensed world, like the pigeon’s ‘tree’. The most
intelligent animals, such as monkeys and apes, seem to have a huge
repertoire of ideas, and their ideas may be more abstract (further from
actual perceived images) than those of lower animals. They are appar-
ently able to associate ideas together in a chain or array, so that they
draw a ‘conclusion’ from a particular experience (or even perhaps from
a memory or a spontaneous mental image), and act on that conclusion.
Connecting ideas together like this is surely ‘thinking’, and to match
common usage, we can call the ideas that are connected ‘concepts’. If
the train of thought reaches a conclusion, that is another concept.

O. Koehler trained mice to learn to run a maze, and then tried to
confuse them by putting them in similar but altered mazes. Some were
doubled in size, others used different angles of corners or rounded off
the corners, and others were mirror images of the original maze. ‘In
every case where a mouse was presented with one of these modified
maze forms, it hesitated at the first point that looked different, then ran
back to the starting point, making a few other similar errors. But then
suddenly it understood: without further training, each mouse would
run the changed path to the end almost without mistakes.”” Blind mice
could adapt just as quickly, but if the primary visual centres of their
brains were destroyed, though they could learn, they could no longer
adapt to the modified mazes. Koehler concludes that the mouse has a
‘figurative image of the path’, which it can manipulate mentally - in
other words, a mental map.

Concepts are likely to derive from memories of sensed images, so
they are presumably experienced as similar to sensed experiences,
except that their source is internal. In the case of highly visually
oriented animals such as apes and hominids, a concept is likely to be a
composite mental picture. In our case, the bare concept is translated
into a verbal thought so rapidly that many people, especially aca-
demics, cannot imagine such a thing as a non-verbal concept. The
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experience of intelligent animals without self-reflective consciousness
is probably rather like our dream experience — a stream of fluid images
with a centre of awareness, as just suggested. Actual sensory perception
may well seem to animals just like a stronger form of mental experi-
ence. Of course, my account here is an informed piece of imagination.

With the presence of concepts in animal minds, we come to the
borders of human-type experience in mental evolution, and so I have
used the term ‘thinking’ for the first time. However, there are no strict
dividing lines in mental evolution, and some might like to call simpler
processes which manipulate images ‘thinking’, just as others prefer to
restrict the terms ‘mind’ and ‘consciousness’ only to human-type men-
tal processes.

We human beings can consciously direct our thinking, so that the
concepts connect together in logical ways; alternatively, our thinking
can be associative. Presumably, other animals are only capable of
associative thought: the sequence of concepts is determined by the
emotional associations of each concept in turn, and the overall direction
is provided by volitional factors.

For example, the chimpanzee studying the maze would appear to be
‘thinking’ about the problem; but, since it almost certainly lacks the
ability to attend to its own mental processes, it cannot consciously
direct its thinking. It is more likely that it is somehow visualizing a
series of possible movements through the maze, its concentration
motivated by a desire to solve the problem and receive a reward.

THE HUMAN MIND AND LANGUAGE

The pioneer psychologist William James suggested that thoughts in
animals tend usually to evoke only certain specific follow-on thoughts,
which are determined by habit. So animal trains of thought tend to go
down habitual ruts. One concept or thought, says James, can give rise
to another by association, but the association is one of contiguity. That
is, the second thought is always adjacent to the first, like two dominoes
stood on end and ready to knock one another over. James concludes
that animals are enslaved by habitual thinking; groups of concepts
cannot break across in unaccustomed places.*

In human beings, however, and occasionally in intelligent animals,
thoughts can evoke other thoughts by their similarity, even if the two
have never been associated before. By this process of associative think-
ing based on similarity, humans can create new patterns of thinking,
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new ideas, new conclusions, and can form highly generalized, abstract
concepts and classes of concepts, such as ‘life’ or ‘the future’. Associa-
tive thinking is not consciously directed. Consciously directed thought,
using abstractions, which I shall deal with later, adds yet another
potential level.

The development of speech led to a vast improvement in the scope
of thinking. The advent of true verbal language is the evolutionary step
that is sometimes used to distinguish human beings from animals.*
Fossil evidence points to primitive speech arising together with the first
Homo populations, up to 2mya (see chapter 2).

One can guess that hunting, food-sharing, and other social behav-
iours among those early people called for accurate and versatile com-
munication by voice and gesture. Gradually, more and more different
types of cries were used, with more and more different meanings. At
the same time, conceptual thinking was constantly improving. How-
ever, it may have been a long time before utterances and concepts were
brought together, and most authors believe that speech in the full,
modern sense had to await the evolution of modern types of human
beings, some 120,000 years ago at most. Early Homo probably had
utterances — ‘words’, if you like — only for commands and warnings,
and for fairly simple ideas such as ‘leopard’, ‘water’, and so on.

True language involves the bringing together of mental concepts and
vocal utterances. Mental hearing is added to mental visualizing in the
mental map. When this started to happen, it may well be that thinking
ability and speaking ability evolved together, each improvement in one
prompting an improvement in the other. Both in turn would have
affected, and would have been strongly influenced by, the new ecologi-
cal ways of life people were opening up as they spread over the world
and discovered new behaviours.

The different requirements of thinking and communicating would
have contributed different elements to language. Conceptual thought
demands words for generalized abstract concepts, which were derived
from sense experience only at several removes: ‘food’, ‘winter’. It
demands forms of words referring to past and future, and the provision
of words to link other words so that they can be strung together to make
meaningful sentences: ‘died’, ‘and’, ‘so’....

The primitive utterances by which people communicated also added
something to language. This was the possibility of an uttered name
standing for an object, that is, for a specific image. Once naming was
extended to whole concepts, not just simple images, it allowed an
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increase in the efficiency of thinking. Instead of manipulating concepts
— each an unwieldy flock of many images — it became possible to
conduct an internal verbal ‘argument’ using words, and come to a
quicker conclusion. ‘Uncle died when we left them alone last winter,
so we shall take aunt into our hut and give her food.’

We can think verbally, but there is a price to pay for the efficiency this
offers. The associations between words are derived from associations
between concepts, which in turn are composite mental images. We
easily forget this, if we ever noticed it, and behave and think as if the
words themselves had inherent realities, and as if words can only be
associated as we have always associated them. Through mistakes in the
ways we associate words together, often habitual or even traditional
mistakes, and the tendency for words to drift away from the concepts
and experiences they were founded on, language and thought become
more and more divorced from reality. We shall return to this in chapter
10, when we consider the Buddhist insistence on transcending verbal
descriptions in coming to a direct and complete apprehension of reality.

Sensory experience and the emotional states this evokes: this is the
world that animals live in. Language is rooted in this world, and the
names we use, even abstract ones, seem to be derived from words
referring to sense experience. Look at the abstract or generalized words
in the last sentence: language (from a word for the tongue), rooted,
abstract (drawn away from), derived (flowing from), referring (carrying
back). All associations between concepts and therefore all associations
between words were also originally validated by reference to the
sense-based world. Mental experience as a part of life genuinely dis-
tinguishable from sense experience does not come into play until
self-reflective consciousness arises. Even when people have a distinct
mental life, the language used in attempting to convey its contents to
others still has to be the language of the sense-based world.
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Before people started trying to communicate conceptual thinking,
they were using language for its original purpose: to communicate on
the level of the senses and basic emotions. Such communication gave
enormous advantages to the groups that had acquired the ability to
speak. What it also did was allow people to share with others, for the
first time, the deductions and plans they had made in their own minds.
A chimpanzee can solve a maze, but it is almost certain that a chimpan-
zee, without true language, could not pass on the solution to others,
except by demonstration.®”” Humans can pass on what they discover, and
this is the basis of human cultural traditions, discussed in chapter 5.

THE NERVOUS SYSTEM

So far in this chapter, I have confined myself to analysing mental
processes, without reference to the brain activities associated with
them. The standard account of animal behaviour and animal mental
processes tends to start with the nervous system, usually taking it for
granted that ‘mind’ is a word for certain electro-chemical processes and
structures located in nerve tissue. Whether or not this is so, surely nerve
tissue is not the logical starting point for such a discussion. We could
start with the actual observed behaviour of animals (including their
sensory abilities). Alternatively, we could start with what is in our own
consciousness, introspected and compared with others’ descriptions.
Willham James adopted this point of view, and opened his classic
Principles of Psychology with an account of what we directly experience.

Once we are clear about how internal, mental, processes manifest
themselves, we are in a good position to investigate how much we can
ascribe such processes to the ‘mechanics’ of the nervous system. The
evidence is of a very strong correlation between mental capacity in
animals and the size and structure of their brains,” although it is
interesting that S. Brenner of the University of Cambridge, who suc-
ceeded in completely mapping every cell and connection in the nerv-
ous system of a tiny nematode worm, was still unable to predict its
behaviour.” There is not space in this book to go into detail on the
evolution of the brain and how each stage corresponds to mental
capacity. The general conclusion is that higher levels of sense-based
mental ability require brains with more cells, more connections be-
tween the cells, and more specialized brain regions. It seems reasonable
to conclude that the bigger the brain, the better an animal is in manipu-
lating and associating images and, eventually, concepts.
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H.]J. Jerison has studied the brain sizes of evolving groups of verte-
brates by measuring and studying casts of the insides of their fossil
skulls. In virtually all groups, brain size, relative to body weight, grew
rapidly while the group was yet young, and subsequently remained
steady for very long periods of time, until the present or until extinc-
tion.” Jerison’s figures imply that true evolutionary advances are cor-
related with a rapid increase in brain size. This is particularly so for
advances associated with a new group adapting quickly to occupy
many newly accessible environments (adaptive radiation). However,
animals that are not evolving rapidly tend to make do with a brain no
better than that of their ancestors.

[t may well be the case that each image, remembered or resulting
from sensations, corresponds to a pattern of electro-chemical impulses
in brain tissue. As for how mental processes are manipulated, that is a
question to which several philosophical answers are available, under
the heading of the ‘mind-body problem’.*® Some Buddhist attitudes to
consciousness are considered in chapters 8 and 9. They have not yet
entered the Western mind-body debate in an eftfective way. The almost
unquestioned assumption in the scientific community is that con-
sciousness is an effect of which the body (brain) is the cause. In
Buddhism, while body and mind mutually condition one another, it is
consciousness that is said to be primary. The world as we perceive it is
largely a product of evolving consciousness. Ultimately, Buddhism
questions the whole basis of the mind-body problem: the very distinc-
tion between ‘inner’ and ‘outer’.

MIND IN EVOLUTION

We can be very confident that our earth has supported a continuous
process of the evolution of the structure of living organisms. More
tentatively, we can also trace how the ‘internal’ dimensions of animals
— their minds - have evolved. It is fairly clear that the capacity of
animals’ minds has been limited by the size, complexity, and degree of
centralization of their nervous systems, so that the evolution of physi-
cal form has constrained the evolution of mind. But has the feedback
worked in the other direction too? Did mind play an active role in
evolution, or was the human mind just ‘an accidental afterthought in
a quirky evolutionary play’, as the biologist S.J. Gould puts it?*’
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Natural selection leads to increasing adaptation to a specific environ-
ment; it tends to promote specialization. In the mind, specialization is
served by very specific inborn habits and instincts, which evolve by
natural selection. But mind has an element which works in the opposite
direction, particularly if individual learning and cultural traditions are
possible: mind can be flexible. It can adapt an animal by coming up
with behaviours that suit unexpected circumstances.

Because of its great adaptability, it turns out that mind has indeed
been active in evolution. In particular, through behaviour, it can influ-
ence the process of natural selection itself. Apparently, behaviour can
direct selection. To understand how this may be possible, we need to
appreciate that changing environments, or more precisely ecological
niches, are at least as important as natural selection in influencing the

course of evolution.



Chapter Four

BEHAVIOUR, ANIMAL CULTURE,
AND EVOLUTION

All progress is based upon a universal innate desire

on the part of every organism to live beyond its income.
Samuel Butler, Notebooks, Life, xvi

ADAPTING TO NICHES

Looking around at the natural world, it is obvious that it is made up of
a huge variety of plants and animals, each kind very good at following
a particular way of life. It has already been explained in chapter 2 how
natural selection maximizes the fitness of a population of organisms by
weeding out those that are less well adapted to their environment. Why,
then, is there not just one ‘super species’, ideally perfected by natural
selection, which has covered the whole earth and eliminated all com-
petitors? The main reason is that so many different environments and
ways of life are possible on this planet.

What I have called a way of life is technically called an ecological niche,
or just a niche. R.C. Lewontin defines a niche as
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a multidimensional description of the total environment and way
of life of an organism. Its description includes physical factors, such
as temperature and moisture; biological factors such as the nature
and quality of food sources and predators, and factors of the
behaviour of the organism itself, such as its social organization, its
pattern of movement and its daily and seasonal activity cycles.*”

For example, the puffin’s niche includes the rocky coasts it inhabits (in
particular climatic zones), specific types of cliff top with burrows
suitable for nesting, and a place in the food web, feeding on certain fish
(varying with the time of year). Predators on adults and eggs contribute
to the niche, as do the interactions with other puffins in colonies.

Natural selection adapts organisms to their own, special niches,
which leads to the crucial observation that natural selection is normally
a conservative mechanism, preventing, not promoting, change. The
status quo that we study is of the array of organisms already very well
adapted to their niches. If a mutation occurs in one individual, it is
almost certain to be harmful. That is, mutations nearly always reduce
reproductive success or fitness, they rarely increase it. The needs of
organisms do not seem to influence which mutations arise. For exam-
ple, adaptations to life on land, such as the beginnings of lungs and
legs, are likely to be impediments to the life of a fish in its underwater
niche. They are only useful, so the argument runs, in a niche quite
unfamiliar to the fish: dry land. Tiny mutations, however, will occasion-
ally offer the animal a small advantage, and so they will persist.

The natural selection of genetic variations, then, provides a full and
clear mechanism for small-scale evolution. It explains the small adjust-
ments that may continually improve the adaptation of a species to its
special niche. But what of the major changes that have occurred in
evolution? The greatest changes seem to have been relatively rapid,
implying that they did not take place by gradual processes in a stable
niche.” Can natural selection account for these changes? The answer is
that it probably can, if another factor is brought in.

This second factor, obvious but often played down, is changes in
niche.” If a population somehow finds itself in a niche different in some
way from the one its species is adapted to, its normal members will no
longer be so well adapted, and unusual individuals may respond better
to the selection pressures, and leave more offspring. The unusual types
will become commoner and commoner until a different kind of stable
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organism, well adapted to the new niche, has arisen. Thus evolution
proceeds.

So if we explain evolution as being a process of adaptation to an
environment and way of life by natural selection, we have only given
half the answer, the half that describes how an organism changes over
the generations in a fixed niche. The other half of the answer must
account for how the niche itself can alter, and a full explanation of
evolution must describe the interaction of the two processes.”

NICHE CHANGE

Lewontin’s definition shows that niches are not just the physical sur-
roundings that organisms live in. A niche is itself an interaction be-
tween organism and environment, so changes in niche can originate
from the organism itself, the environment, or a combination of both.
Here are four processes leading to niche change.

(1) Chance niche change after mutation. For example, a species of bacte-
rium might develop, by mutation, an enzyme that digests plastics.
Then, bacterial spores landing by chance on plastic (a new niche) can
survive and multiply instead of dying of starvation. Some new diseases
probably start in this way, but it is unlikely that it plays much role in
the evolution of higher organisms. They tend to be able to maintain
themselves rigorously in the niche they are adapted for, and so would
be unlikely to find by chance a different niche for which a chance
mutation just happened to be adaptive. For example, imagine a land-
living otter-type animal that mutated webbed feet. It is surely un-
reasonable to imagine that the mutant would discover the value of its
webbed feet in swimming if its niche never included life in water. A
more plausible suggestion is given below. What is more, for a sexually
reproducing population to become established in the new niche, the
mutation and chance change of niche would have to occur in several
individuals in the same generation.

(2) Niche change by environment change. Imagine a change in one of the
following aspects of the environment (not an exhaustive list):

e Climate: e.g. the winters get colder

e Physical geography: e.g. an island becomes joined to the mainland
e Habitat: e.g. the forests where an animal lives are destroyed

e Food: e.g. prey animals start running faster

e Parasites or predators: e.g. a new predator arrives on the scene
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e Competing species: e.g. competitors become better at exploiting a
shared food-source.

There is very strong evidence that such environmental changes have
induced the evolution of new species.

(3) Niche change by migration and distribution. Organisms tend to range
into new areas in search of food and other resources, and sometimes In
search of mates. Larger animals do this under their own steam, at
various stages of their lives. Plants usually disperse only as seeds or
spores. On occasion, some individuals may stumble upon a new niche,
most often one opened up by a geographical change.
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Fig.12 Niche-change mechanisms

All these changes are known to occur, and all are likely to change the
selection pressures on a population, which will lead to evolutionary
change if the organisms can cope, or extinction if they can’t.”

(4) Niche change by behavioural change. The biologist Ernst Mayr claims
that ‘A shift into a new niche or adaptive zone is, almost without
exception, initiated by a change of behaviour. The other adaptations to
a new niche, particularly the structural ones, are acquired secondar-
ily.””” The opening up or creation of a new niche by the adoption of new
behaviours is the most interesting source of evolution from the point
of view of this book. It is interesting because it may be described as
‘mind-led’, and it is discussed later in this chapter.
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THE ORIGINS OF NEW SPECIES

If the entire population of a species is subjected to an environmental
change ((2) above) then extinction or successful adaptation of the whole
species will follow. The new, adapted type may be significantly differ-
ent from the former type, in which case it is regarded as a new species,
completely replacing the old one. The same can be true if the whole
population is exposed to one of the other methods of niche change. As
long as the individuals which successfully exploit the new niche remain
in competition, and breed, with the rest of the population, the new
niche is assimilated into the way of life of the population, which may
thus evolve into a new species.

However, it is thought that new species often arise by the splitting of
a parent species, not by its wholesale replacement. For this to occur, the
population must be separated into two or more populations, reproduc-
tively isolated from each other. Reproductively isolated populations
are ones which do not interbreed with each other, so that any new genes
which arise in one cannot get mixed up with the old genes in the other
population. Imagine that one of these populations starts exploiting a
new niche: over the generations, as it adapts, it will become more and
more different from the old populations. The parent species still re-
mains in the old niche, but a new species has come into being as well.
Splitting is important because new variations in a large population are
easily swamped by the mass of genes which have not changed. Evolu-
tion can happen much faster in a small, isolated group.

I wonder what might happen to the sheep of the desolate island of
Barra, in the Outer Hebrides, as an instance. At present, these sheep
live largely on seaweed. If left to their own devices, as their hooves
adapt to slippery rocks, their teeth to soft food, and their digestive tracts
to a salty diet, they could suffer a sea-change — a new species of marine
sheep?

There are various mechanisms which can permit reproductive isola-
tion to occur,”® the most obvious being geographical. People intro-
duced the Barra sheep to their island, but a flock of birds might be
blown on to a previously uninhabited island and successfully breed in
the new habitat. The ‘islands’ of forests in an encroaching ‘sea’ of
savannah probably encountered by human ancestors could have iso-
lated small populations of hominoids, encouraging the rapid evolution
of mankind.
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Fig.13 Speciation mechanisms

There have been occasions in evolutionary history when a grand new
collection of niches has been opened up by a pioneering species, for
example, during the first colonization of the land by higher animals. In
such cases, the ancestral species very rapidly, in evolutionary terms,
gives rise to a large number of new species, each exploiting one of the
new niches. The process is called adaptive radiation. A classic example
of adaptive radiation, first noted by Darwin, is provided by the closely
related but highly diverse group of ‘Darwin’s Finches’ on the
Galapagos Islands.

Natural selection, then, combines with niche-change to permit the
evolution of new species of organisms. Two almost independent causal
processes continually intersect to determine what future generations
are like: the replication of the genes with its occasional errors and
variations, and the changing niche. It may well be that it was the fourth
source of niche-change, behavioural changes, which had the profound-
est effect on evolution; profoundest from the human viewpoint at least.

BEHAVIOUR-LED SELECTION: AN EXAMPLE

Here is a plausible example of how animals’ behaviour can direct the
evolutionary line their species follows.” As always in biological evolu-
tion, change is very slow, or if there are fast changes, they are very rare.
This means that complete examples of behaviour-led selection have not
been observed occurring in nature. In addition, fossil evidence for
behaviour as opposed to structure is very hard to come by. So my
example is of what may have happened, not of something that defi-
nitely did happen.
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The only mammals that survived the dominance of the dinosaurs
were little shrew-like creatures, probably living in the undergrowth of
woods and forests, and feeding by night on small animals such as
insects. They had smallish brains and used their noses rather than their
eyes to sense their surroundings. By 80mya, some of these insectivores
had taken to the trees, giving rise to the order of primates, mammals
such as monkeys, apes, and humans. Some of the earliest fossil pri-
mates were rather like bushbabies with buck-teeth, having big, for-
ward-facing eyes, and large brains. How did the change in habitat and
structure come about?

Imagine a particularly fearless early mammal running up a low
branch one night. Perhaps it is being pursued by a predator; perhaps
it is in pursuit of a large and juicy beetle; or perhaps it feels a vague
stirring of curiosity. It finds up the branch a snug hole, and spends the
dangerous daylight hours asleep there. It is safer from predators,
flooding, and other dangers than its relatives, who still hide by day in
burrows, under rocks, or in piles of leaves. So it teaches its own young
to sleep a little above ground level. Perhaps other members of the same
species imitate it, or discover the new behaviour for themselves.

Because of the extra safety, individuals with the new behaviour
survive better and leave more offspring (which follow the new tradi-
tion) than conservative individuals, and scrambling into low branches
every morning becomes the norm throughout the population, probably
within a few dozen generations. What is more, the pioneering behav-
iour has opened up a new ecological niche for the species — the trees.
Trees offer safer nesting holes, and also a new range of insect foods;
perhaps berries and fruits, too. Our pioneering insectivore may be
tempted to spend the whole time in the new habitat.

A change of environment, a new ecological niche, means new selec-
tion pressures, and this is where the conventional evolutionary mecha-
nisms come into play. The animals are spending time in trees. However,
they are not adapted for climbing but for scampering about in the leaf
litter. Any mutations will be strongly selected for if they tend to develop
hands that can grasp the branches, a bushy tail for balance when
jumping, good binocular vision for safe climbing and finding food, and
so on. So first we had a behavioural change which introduced the
animal into a new environment, and then naturally selected inherited
variations changed the animal’s structure. Even before the change of
structure, incidentally, the new climbing behaviour could become an
innate, inherited behaviour rather than one that has to be learnt afresh
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Fig.14 General behaviour-led selection process

by each baby mammal. Natural selection sometimes ‘prefers” instinc-
tive to learnt behaviours, because they can be carried out more quickly
and automatically, freeing the attention for other tasks.”®”’

BEHAVIOUR AND NICHE-CHANGE

The example of ancient insectivores discovering life in the trees showed
how innovations in behaviour can open up a new environmental niche.
The finding of new niches has been a vital part of animal evolution. I
said that evolution requires not just natural selection but also a change
in niche, and behaviour-led selection can be involved in all the types
of niche change that I listed earlier in this chapter. If the environment
alters, or if some individuals stray into a new environment, behav-
ioural changes are very likely to play a role in helping them to survive.
For example, if our primitive insectivores were plunged into a series of
severe winters, behavioural innovations in making cosier nests might
well prevent the extinction of the population for long enough for
thicker and thicker fur to arise by the natural selection of inherited
variations in fur length.

The potential for new behaviours 1s also, presumably, often impor-
tant when an animal is faced with changes in local habitat and geogra-
phy, food supply, predators, or competitors. If the insectivore lives
mainly on slugs but the slugs die out, it must turn to another food or
starve to death. (We must not forget here an even more direct way in
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which animal choice influences evolution. That is the selection of a
preferred mate, whose genes will mix with the suitor’s genes to con-
tribute to the next generation.)

I mentioned earlier that new species are thought to arise usually by
the splitting of an existing species, so we need some mechanism which
isolates the population from any remaining members of the species still
following the old life-style, so that the new and old groups do not
interbreed. Some isolation mechanisms themselves involve changes in
behaviour, so that behaviour-led isolation should be added to behav-
iour-led selection as a factor in evolution.

For evolution to proceed, reproductive isolation and niche change
must occur together. In animals that can change their behaviour, new
behaviours are likely to be the commonest way for that to come about.
As the biologist C.H. Waddington observed:

Animals ... live in a highly heterogeneous ‘ambience’, from which
they themselves select the particular habitat in which their life will
be passed. Thus the animal by its behaviour contributes in a most
important way to determining the nature and intensity of selection
pressures which will be exerted on it.”

[t is through behaviour-led selection that animals may affect the future
course of the evolution of their own species. Individual choices and
preferences ensure that evolution does more than merely grope ran-
domly into new areas. By way of recapitulation, here is how the
philosopher Karl Popper summarizes this view:

At first sight Darwinism ... does not seem to attribute any evolu-
tionary effect to the adaptive behavioural innovations of the indi-
vidual organism. This impression, however, is superficial. Every
behavioural innovation by the individual organism changes the
relation between that organism and its environment: it amounts to
the adoption of or even to the creation by the organism of a new
ecological niche. But a new ecological niche means a new set of
selection pressures, selecting for the chosen niche. Thus the organ-
ism, by its actions and preferences, partly selects the selection pres-
sures which will act upon it and its descendants. Thus it may
actively influence the course which evolution will adopt. The adop-
tion of a new way of acting ... is like breaking a new evolutionary

path.”
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THE ORIGIN OF NEW BEHAVIOURS

If changes in behaviour have a role to play in evolutionary change, how
and why do behavioural changes arise? Is behaviour completely inborn
— fully programmed by the genes? If this were so, behaviour could only
change if the genes changed, a given experience invariably stimulating
an inborn sequence of actions. However, behaviour is never fully
preprogrammed. There is always some flexibility, a flexibility which
increases as we consider increasingly intelligent animals, and animals
which have gained greater independence from their environmental
conditions.

A very simple life is exemplified by the earthworm. It must swallow
moist earth, avoid drying air and light, and quickly retreat if pecked.
So it can rely largely on genetically programmed behaviours. The
blackbird that seeks the worm lives in a far more complex niche. An
infinite variety of images of the world are presented to it by its senses,
and it has a vast repertoire of innate behaviour patterns, to be combined
together to construct an action that fits the situation. But a bird’s
behaviour is not all innate. It also has an ability to learn from experience
and from the traditions of its social group; it is able to choose from a
range of possible behaviours, as the peahen does when she chooses
which resplendent peacock to mate with; and it is even perhaps able to
discover behaviours never tried before.

Whether or not animals have a potential for innovative behaviour is
a fascinating and controversial question. In the broad sense of innova-
tion, they certainly do, because new behaviours do somehow arise.
Conceivably, these might be accounted for entirely by chance and a
combination of the other genetic and non-genetic factors mentioned
above,” but it does not seem unreasonable to allow a creative role for
an animal’s mind.

Very intelligent species can introduce novel behaviours by mental
processes presumably akin to reasoning in humans, an example being
problem-solving in captive chimpanzees as described earlier. It is
important to notice that intelligent innovation need not require a
self-reflective process of deliberate invention: being ‘conscious’ in the
human sense is not necessary. The same is true of animal ‘choice’, a
word which is no longer taboo among ethologists.®

Sometimes an animal stops. It pauses, looks around: more than one
possible next action may be open to it, one of them perhaps novel.
Where do the possibilities, so far only mental, come from? How is one
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chosen, to emerge into real action? Here, one can, I think, only speak
metaphorically, in order to point to junctures in our minds that could
be similar to the choices made by our animal relatives. The animal’s
mind is bounded because its own past defines a limited area of tried
responses. But, however slowly, that mind could be an evolving mind.
It might glimpse, if you like, an action beyond the boundary of habit,
and somehow, somehow, dare to do it.

Less intelligent animals probably hit upon new advantageous behav-
1ours partly by accident. Perhaps our primitive insectivore ran up a low
branch without noticing that it was any different from a piece of rising
ground. But even in such a case, the animal’s mind must surely play a
part. It must recognize the benefits of the behaviour, and be able to repeat
the behaviour; we saw in the last chapter that recognition is a primary
function of the mind. The pioneering insectivore learnt to associate the
branches with safety or food, and so ran up them whenever it had the
opportunity. In addition, the new behaviour needs to survive the death
of its inventor. Either contemporaries must be able to adopt the new
behaviour by imitation learning, or the innovating animal needs to
succeed in teaching the new behaviour to its offspring. Both kinds of
learning represent more demands upon mental capacity.

Whether its source is insight or accident, a novel behaviour has to
overcome the time-honoured, habitual, and automatic response to the
same situation. A space is needed, a postponement of habitual re-
sponses so that an animal just may, occasionally, choose anew response.
As I said in chapter 3, waiting before acting is characteristic of the most
intelligent animals. On another level, it is very relevant to higher
evolution as well. Even human beings are dominated by impulsive,
unthinking actions. The first step in higher evolution is to open up a
space of awareness between stimulus and response, a space for creative
choice.

The arising of new behaviours in animals depends upon two things.
Firstly, the flexibility of the existing behavioural repertoire of the spe-
cies, which I shall say more about later. Secondly, the preparedness of
the animal to try out new behaviours and venture into new situations.
The urge to explore new situations is popularly called curiosity. The
proverb says that curiosity killed the cat, but the selectionist view is
that some curious cats must survive, or natural selection would have
completely eliminated curiosity in cats. Or would it have? It may be
that curiosity can only be curbed if growth in mental capacity is
restricted: my own suspicion is that the tendency to explore and
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innovate is a direct consequence of mental capacity. If this is the case,
natural selection can only reduce curiosity by reducing mental capacity.

As I explained in the last chapter, it is now fairly well accepted that
higher animals use their sensed experiences to build up an internal
representation of all relevant aspects of their environment — a mental
map. The mental map would then be the animal mind in its static
aspect, a picture of what the mind holds, ready for news from the senses
and ready to guide action. The inputs and outputs are the mind’s
dynamic aspect. On the input side, there is selective attention, the
selection of experiences for inclusion in the ‘map’; on the output side,
the control of behaviour.

In this view, exploratory behaviour is accounted for by an animal’s
need to discover more about its environment, to improve its map. A
greater mental capacity implies a more sophisticated map, and so a
greater urge to explore and a greater ability to innovate behaviour.

Mental [ Control of B_ehla\c/ii_our,
map behaviour Inciuding

Selective
attention

Environment | Senses

exploring

Fig.15 Exploring to update the mental map

There is plenty of evidence for curiosity — an urge to explore - in
animals. Laboratory rats will explore the whole of an experimenter’s
maze even if they know already what part the food reward is in: an
exploratory urge, not hunger, is driving them.*” In one experiment,
hapless rats were punished for putting their noses into certain boxes.
The punishment conditioned them to avoid those particular boxes, but
could not dissuade them from exploratory behaviour. Other boxes
remained just as interesting to them.*

If exploratory and innovative behaviour are consequences of mental
capacity, the behaviours themselves do not have to be selected for. It is
the sophistication of an animal’s mental maps and its general mental
abilities that have a bearing on its fitness: mental capacity is the trait
selected for. If it is beneficial for an animal to have an elaborate ‘map’,
of course it will explore to fill in the gaps; if new possibilities for action
frequently arise, it will have the potential to originate new behaviours.

In some circumstances, those animals which push their potential for
exploration and innovation to the limits may frequently get themselves
into trouble. If danger lurks around every corner, the cat would do well
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to restrain its curiosity. As a result, a certain degree of caution and fear
of the unknown, inhibiting exploration and innovation, is apparent in
all higher animals. It is partly innate and partly learnt from parents and
from experiences of ‘close shaves’.

MIND AND THE DIRECTION OF EVOLUTION

Behaviour-led selection gives exploratory and innovative behaviours
a central role in evolution, at least in higher animals. The nature of these
behaviours also shows why it is that an overall direction can be as-
signed to evolution: a continual increase, over the ages, of the highest
level of mental capacity found among living things.

All other things being equal, the better an animal knows its environ-
ment, the more effectively it can live. So better and better cognitive
mapping ability (i.e. mental capacity) will be selected for, so long as
there 1s not too high a price to pay in other ways. The price is in the
danger accompanying filling in ‘maps’ through exploration, and in the
cost In time and energy in doing so when there are more basic demands
to be met.

Considered in isolation, mental capacity is not, however, a charac-
teristic that will automatically increase by natural selection, because all
other things are not equal. Mental capacity that is not made use of is
presumably an unnecessary burden. Mental capacity is to some extent
related to brain size, and a brain bigger than is really needed is a
physical liability. Unneeded mental capacity is also a disadvantage if
effort has to go into preventing its full expansion in exploration and
innovation, because of the drawbacks or dangers involved. A sheep,
for example, needs most of the daylight hours just for munching grass
and chewing the cud; it has no time to be clever and creative, nor even
to have to keep restraining creative urges.

Mental capacity has certainly increased at the leading edge of evolu-
tion, though, and it is possible to see a cycle of behaviour-led selection
that could explain why. Let us imagine a behavioural innovation that
reduces the danger inherent in exploring, or which reduces the time
and effort required for life-supporting activities like eating, finding a
mate, or keeping warm. For example, if all its predators had been left
behind on the ground, our pioneer insectivore could explore safely in
the trees, and its new arboreal food sources might be more abundant
than its former ones. There would be a selective advantage in the
animal using its new freedom and leisure to explore everything in its
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niche as thoroughly as it could (including, incidentally, its social
world). So much new knowledge would stretch to the limit its brain’s
abilities to maintain a full mental representation; it would be remem-
bering all it could remember and associating images in the most sophis-
ticated ways it was capable of.

In a safer and better-provided niche, exploratory behaviour is no
longer limited by its danger and by competing demands on time, but
only by mental capacity. So those animals with the greatest brain-
power will be selected for, and the physical basis of mental capacity
will increase over the generations by natural selection until danger and
demands on time once more become the limiting factors. But the new
cleverer animals will be capable of yet more innovations in their
behaviour, some of which in turn may uncover less risky and more
leisured ways of life in which cleverness can once again increase.

Mind and genes consequently form an interactive system, mental
effects inducing new selection pressures which induce genetic changes,
and genetic changes helping to improve mental capacity. Other forms
of selection still operate in animals where mind has become important,
but selection involving behaviour and therefore mind is the most likely
factor explaining the continuous improvement in mental capacity
observed at the ‘growing tip’ of evolution. The brain/behaviour inter-
active system seems to have been the overwhelming force which acceler-
ated the evolution of modern Homo, as we shall see in chapter 5.*

New
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be useful

Fig.16: The hypothetical spiral of behaviour-led increase in mental capacity
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DO MINDS CAUSE BETTER MINDS TO EVOLVE?

[t this ascending spiral or positive feedback loop of mental develop-
ment is a valid explanation for the known increase in mental capacity
during animal evolution, it has some extraordinary implications. It is
as if minds have a tendency to create new ecological niches in which
better minds can evolve. Each mind encompasses a self-augmenting,
even self-transcending, tendency probably not found in any other
characteristic of living organisms. Other characteristics may develop
along a certain direction, but they eventually meet with natural limits,
or even reverse their direction of change. For example, animals get
bigger along many evolutionary lineages, but very large animals breed
slowly and sustain only small populations and so are susceptible to
extinction if there is a big disaster.

It may be that the evolving mind has also encountered a limit; after
all, nuclear annihilation is only possible because of the spectacular
inventiveness of humans. But such a limit looks intuitively unlikely,
since in general an individual animal with greater mental powers is
more likely to find solutions to the problems it encounters than its
duller relative.

Why, then, are all animals not rapidly catching up with humans in
their intelligence? The answer probably lies in the lack of accessible
new niches in which their minds could blossom. Such niches would
have to have lower constraints on mental capacity; that is, exploring
would be less dangerous or less costly than in the present niche. The
very limited innovations in behaviour that even the brightest sheep
could come up with are unlikely to free it from its prison of eating and
watchfulness. And the situation for the less bright animals is exacer-
bated by the fact that the niches of greater freedom are probably all
already occupied by more intelligent species. In the inequitable hierar-
chy of mental evolution, it is always the cleverest creature that has the
most options for mental advance open to it. The others are trapped by
the very narrowness of their outlooks. We humans have already won
the race to self-reflective consciousness, and unless we destroy our-
selves, where could another earthly species find the ecological space in
which to make the same advances?
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BEHAVIOUR-LED SELECTION, GENES, AND EVOLUTION

Although new behaviours can arise without any genetic changes, the
genes do have a role in innovative behaviour, in constraining the range
of behaviours which are possible. For example, if our early insectivore
had a gene which gave it a strong tendency always to run downhill, it
would never run up a sloping branch! (This is not as far-fetched as it
sounds: deep-sea sharks, say, have a genetic predisposition always to
swim upwards, since otherwise they tend to sink.) Similarly, many
behaviours are ruled out by the structure of an animal. A ground-dwell-
ing insectivore can climb a tree, if rather clumsily, but it doesn’t have
the option to swoop through the tree tops like a bat, since it hasn’t any
wings.

Behaviour-led selection can operate, then, if there is sufficient flexi-
bility in behaviour. The animal behaves in a new way, but in a way
which is within its existing behavioural repertoire. Natural selection
then modifies the animal in its new, behaviour-chosen niche. Now the
new kind of animal will have a new behavioural repertoire, permitting
behaviour-led selection to open yet more evolutionary doors for it. The
new behaviours are not genetically determined, but the degree of
flexibility — the range of behaviours possible, known as plasticity — is
limited by genetic factors.”

The animals that we regard as higher tend to have the highest degree
of behavioural plasticity, this being one of the ways in which they
achieve independence from environmental changes. So a ‘higher” ani-
mal can initiate much larger evolutionary changes through behav-
ioural nnovations than a ‘lower’ animal can. Consequently,
behaviour-led selection is either absent or slow in simple animals.
Either behaviour-led selection is only significant in advanced, flexible
animals, and naturally selected chance variations govern the evolution
of primitive animals, or, if behaviour-led selection is important in
primitive animals, it only works in very tiny steps over very long
periods.

However, the more flexible an animal is, the freer it is from the
pressure of natural selection. Red deer, for example, can adapt quickly
to unusually cold weather by seeking out the most sheltered places,
and huddling together for warmth. Inherited physical adaptations for
different climates, such as length of fur, are thus much less important
in deer than in animals which cannot alter their behaviour.
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The more one speculates over the origins of the breakthroughs in the
evolution of animals, the more plausible it becomes to consider that
behavioural changes played a major role in many of them. Improve-
ments in mental ability have already been considered. Then there is the
conquest of the land, the care of young, warm-bloodedness, the origin
of flight, improvements in the sense organs and the associated parts of
the brain, changes of food source, new social structures, the rapid
exploitation of new habitats and the diversification of species there —
these all may well have been initiated by behavioural changes. The
great American biologist Ernst Mayr asserted that ‘many if not most
acquisitions of new structures in the course of evolution can be ascribed
to selection forces exerted by newly acquired behaviours. Behaviour
thus plays an important role as the pacemaker of evolutionary change.
Most adaptive radiations were apparently caused by behavioural
shifts.”®

Consider a fairly minor evolutionary change — the development of
the otter from terrestrial ancestors. Alister Hardy asks which is more
plausible: that ancestral otters mutated webbed feet, and then took to
the water, or that they first started hunting in water, where webbed feet
were subsequently selected for?*” Surely the latter.

Behaviour-led selection has explanatory power, but is it generally
accepted? There has been something of an orthodoxy in biology, ex-
plaining things solely in terms of chance and the actions of inherited
chemical structures.® Some biologists committed to this orthodoxy are
unwilling to implicate mental factors such as choice or innovation in
the evolutionary process. But the orthodoxy is being challenged, or at
least modified, as mind and behaviour capture the attention of increas-
ing numbers of creative scientists. However, even for the biologist with
his or her own exploratory and innovative tendencies unrestrained, it
is difficult to come by evidence that behaviour may influence the course
of evolution.

As always in evolutionary biology, there are only jigsaw pieces of
evidence, no complete pictures. Behavioural innovation? — Yes, plenty
of examples have been observed. Great tits and blue tits discovering
how to open milk bottles for the cream is a famous one,” and Japanese
macaques learning to wash dirt off the sweet potatoes and grain they
were fed is another. The British myxomatosis-prone rabbits (see chap-
ter 2) who abandoned their underground nests provide another exam-
ple. But human observations have not been going on for long enough
to give time for structural changes to follow in these cases, if any
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structural changes would have adaptive value. Future blue tits with
bottle-opener-shaped beaks is perhaps too far-fetched a notion!

Is it possible for characteristics acquired during an animal’s lifetime
to yield new selection pressures which give rise to structural changes
programmed in the genes? Again, yes; several examples have been
observed in the laboratory, the process being known as ‘genetic assimi-
lation’.”

Unfortunately, looking at the fossil record, one cannot tell the source
of the niche-changes that presumably preceded a new species. Dr R.E
Ewer gives an example of tooth-wear in fossil pigs, however.” The pigs
look as if they changed their diet, and in later generations the structure
of their teeth altered in adaptation to the new diet.

To sum up: like us, animals have minds - their ‘insides’. Minds have
surely evolved and become more sophisticated over the ages. And it is
very likely that minds have played a major role in animal evolution,
because of animals’ potential to ‘choose’ to change their environments.
Mind and structure interact to shape the life of the individual, and
over many individual lifetimes behaviour, environment, and natural
selection all interact to guide the process of evolution. Of particular
interest is the possibility that innovations in behaviour can fuel increas-
ing mental abilities, which in turn permit more radical innovative

behaviour.

CULTURAL TRADITIONS IN ANIMALS

The previous sections have suggested that mind became a causal factor
In evolution as soon as animals became capable of some flexibility in
their behaviours. Being flexible in behaviour enabled an animal to
choose, in a non-self-aware way, to change its ecological niche. Behav-
1our-led selection, mental in origin, was thus added to the blind grop-
ing of chance mutations in guiding genetic evolution. Behaviour-led
selection shows the mind at work in genetic evolution. But as minds
developed, a quite different kind of evolution became possible: cultural
evolution.

At first sight, culture seems a uniquely human achievement. The term
embraces traditions of stories, myths, and customs; industries and
crafts; the development of art, science, and religion. Some of these
elements of culture, however, are already present in some animals. As
long as an animal sometimes consorts with individuals from other
generations and can learn new behaviours, it is capable of starting
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traditions, of maintaining culture. In fact, learnt cultural traditions are
quite common among birds and mammals, though they are not often
found in lower animals.”

I have already mentioned tits learning to open milk-bottles. The
behaviour is not innate, not in the genes, but neither is it discovered
afresh by every new-fledged tit. What happens is that the young birds
learn the behaviour as they follow their more experienced seniors. This
i1s how young oyster-catchers learn from their parents the very tricky
technique of opening a mussel shell to eat its flesh. There are two
distinct cultural traditions: in one, the oyster-catcher disables the mus-
sel underwater by stabbing through its still open shell; in the other, it
hammers on the weakest part of a closed shell to break it open.
Individual oyster-catchers are observed only to use one method, and it
is this method which their offspring always learn.” Again, in bird songs
and mating displays, regional and even family variations are found
which are transmitted from generation to generation by a learning
process.

TRANSMISSION BY LEARNING

Learning is sometimes a solitary business of trial and error, and fails to
become part of any traditions. It is education — learning from others in
the same species — which is the prerequisite of culture. An animal can
get its education by imitation learning, by gathering information, and
by training.

Imitation learning is the commonest way, where the learner is active,
and the ‘teacher’ just continues with its normal activities. An animal
observes another perform a particular behaviour and copies it, practis-
ing until it achieves proficiency. Some birds learn their songs, in the
local dialect, in this way.

The transmission of specific and transient information is very wide-
spread, but it could only be a truly cultural process if the information
was not transient but of long-term value, and if it was preserved over
a number of generations. A deer flashing the white underside of its tail
and rump as it runs off in alarm is telling its comrades about a potential
danger, but culture would be involved only if the meaning of the
gesture had to be learnt: the specific danger being signalled will have
passed within a few minutes.” An animal which attends to the actions
of more experienced members of its social group is participating in a
genuine culture if it thereby collects knowledge which will be of use in
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the long term. It might find out, for instance, which foods are edible or
which other species are dangerous predators.

In imitation, the learner is active. In information-transmission, the
learner passively attends. Training is the cultural mechanism in which
both parties are actively involved. In the absence of true language, what
happens is that the novice imitates and the teacher reinforces if the
imitation is good, punishes if it is wrong. Most commonly, the trainer
is a parent. For example, captive primates often train their young in the
rules of acceptable behaviour. Training seems rarer among wild pri-
mates: it has been suggested that a captive animal pesters her offspring
more to alleviate the tedium!

CULTURAL INNOVATION AND EVOLUTION

Animals are far more conservative in their habits than people. Never-
theless, their traditional behaviours can change, and new traditions can
arise. I have already discussed the introduction of new behaviours. In
higher animals, innovation 1s thought to be ascribable to individuals
who hit upon, or even invent, new ways of doing things, ways which
are then learnt and transmitted by relatives and neighbours of the
inventor. Clearly, such innovations are unlikely to occur simultane-
ously to every animal in a population; it is single individuals, or at most
a few individuals, who are likely to be responsible, as in the case of the
bottle-opening tits. '

As well as the tits and the potato-washing macaques, other examples
of innovation have been observed. The ornithologist PE Jenkins
watched singing inventions as they happened in a New Zealand song-
bird, the saddleback. Every so often, a bird would ‘compose’ a new
song, based upon an old one, but with changes of pitch, repetition or
elision of notes, or the addition of fragments from other songs. The new
song would be copied by young birds and become part of the local song
‘dialect’. Incidentally, male saddlebacks wander from district to dis-
trict, always learning and using the song dialect of the locality they find
themselves in.”

Are cultural changes haphazard? Perhaps they are in the case of the
specific score of a bird’s song, though one ethologist, W.H. Thorpe,
insists that birds rely partly on a refined musical taste in choosing how
to sing!™ But in general, animal behaviour is a matter of life or death.
Behaviours are adopted because they are successful in promoting
survival and reproduction; for example, learning to sip the cream on
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cold winter mornings, or learning to be very shy of humans carrying
guns. A group of South African elephants whose forebears were hunted
down one by one in 1919 but who have since been completely protected
are still known as among the most dangerous elephants in Africa. The
extremely shy and defensive behaviour which permitted a few to
survive the hunting has been passed down unchanged over several
generations. An elephant never forgets, so they say, and it makes sure
its descendants don’t forget, either.”

Behavioural innovations, such as this loss of tameness, generally
arise and survive because they help the animals to be fitter in an
evolutionary sense than other animals lacking the behaviour. In fact,
we can say that the behaviours are selected, naturally selected. So
cultural traditions can evolve by the natural selection of advantageous
new behaviours. It should be added, though, that it may sometimes be
possible for disadvantageous cultural forms to evolve and persist.”

However, there is a crucial difference between the way cultures
evolve and the way that the physical characteristics of animals evolve.
The difference is that cultural evolution does not depend on the genes.
Animals can evolve radically new traditions of behaviour without any
change at all in their genetic make-up. All the genes do in influencing
cultural evolution is to constrain the repertoire of behaviours possible
to an animal, and to affect the flexibility of its behaviour.

This means that cultural evolution can proceed at a much faster rate
than genetically-based evolution: a new culture can be taken up by a
whole group of animals within one generation. The speed of cultural
evolution increases the plausibility of behaviour-led selection. Major
new behaviours could spread rapidly through a population as a part
of cultural evolution, taking the population into a new niche. There,
the slow processes of natural selection could start to work on building
a new structure appropriate to the new niche.

The increasing importance of culture is said to explain why evolution
proceeds so much faster in ‘cultural’ types of animals. A.C. Wilson
gives the following figures. Our own genus has evolved at four times
the rate of hominoids, six times songbirds, fourteen times other birds
and mammals, and forty times reptiles and amphibians.”

Very many specific behaviours in higher animals are not genetically
determined at all, but are learnt, and these behaviours form a reservoir
of information surviving from generation to generation which is quite
distinct from the information stored in the genes. Genes are chemical
structures copied into the cells of the body. But learnt behavioural
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traditions are mental structures preserved as habitual responses and
memories.

It is generally thought that the genes alter only by chance, not
through need, and usually gene mutations have deleterious conse-
quences. But the mental traces which underlie cultural traditions'® can
alter as a result of an animal’s experiences, even perhaps its ‘choices’
in a sense, as these traces are subject to innovations by individual
animals.

Genetic changes are slow and unwieldy, but cultural evolution is
limited in speed only by the quickness of an animal’s mind and by how
amenable its fellows are to modifying their traditions. Cultural and
genetic evolution are distinct but not separate. The genes dictate the
repertoire of cultures accessible to a population, and, as we have seen,
new behaviours can direct the course of genetic evolution by introduc-
Ing new selection pressures.

With cultural evolution potentially proceeding much faster than
gene-based evolution by natural selection, cultural innovations can
become the dominant force in the evolution of intelligent species,
through behaviour-led selection. The slow process of natural selection
is usually a conservative force, helping a species to settle down into an
increasingly highly specialized way of life in a static niche. The only
‘direction’ that natural selection would seem to impose in evolution is
one of increasing adaptation. It tends to promote changes which make
an animal fit more and more snugly into its specialized niche. A highly
specialized species tends to be very vulnerable to environmental
catastrophes or new competitors, as we can see with modern animals
like the giant panda. The panda eats only bamboo shoots, and in years
when all the local bamboos flower and die, many pandas starve to
death. However, natural selection cannot ‘foresee’ that over-
specialization is risky, and no convincing mechanism for selection for
adaptability, for being a generalist, has been proposed.

New behaviours, as well as environmental changes, keep disrupting
the stabilizing influence of ordinary natural selection, and flexible
generalists survive to move in if the specialists are overtaken by some
disaster. Cultural animals can survive environmental upheavals be-
cause so much of their environment is of their own making - they live
in partly ‘cultural’ surroundings. A baboon’s social group is a culture-
made environment (and thus is made by mind, the director of behav-
iour). With culture, an animal gains increasing independence from its
physical environment. Natural selection working through the genes
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becomes of less and less importance because what might be an 1ill-
adapted creature without its learnt traditions of behaviour may be well
adapted in its clothing of culture. I mean metaphorical clothing, but
real clothing is a good example: how would an Inuit survive in the
Canadian winter without his fur coat?

Culture, rooted in fluid mental factors rather than in the intransigent
crystals of the genes, has been the secret of the overwhelming biological
success of the greatest generalist of all - mankind. We are highly
adaptable largely because we can evolve cultural forms to cope with
almost any environment. The faculty that underlies our cultural inven-
tiveness is self-reflective consciousness; in Julian Huxley’s words, ‘evo-
lution become conscious of itself’. We shall investigate its importance
in the next chapter.



Chapter Five

SELE-REFLECTIVE CONSCIOUSNESS

‘It is very unhappy, but too late to be helped,” Emerson had noted in his
journal, ‘the discovery we have made that we exist. That discovery is called the
Fall of Man. Ever afterwards we suspect our instruments. We have learned
that we do not see directly.” Wisdom interfused with compassion should be the
consequence of that discovery, for at the same moment one aspect of the
unexpected universe should have been revealed. It lies deep-hidden in the
human heart and not at the peripheries of space. Both the light we seek and the
shadows that we fear are projected from within. It is through ourselves that the

organic procession pauses, hesitates, or renews its journey.
Loren Eiseley, The Unexpected Universe, 45

FOUR-DIMENSIONAL EVOLUTION

We all have the same roots. All human beings are products of a great
evolutionary process, and by appreciating this we can understand our
common humanity. Our physical forms have evolved, our minds have
evolved, and our cultures have evolved. These are three of the four
interwoven strands or dimensions of evolution that I outlined in the
Introduction, and these three dimensions have been our topics so far.
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We saw that living organisms have evolved in their physical structures.
We saw that as animals gained in independence and complexity, an
activity within them called ‘mind’ gradually pushed apart the poles of
sensation and action. Minds evolved. When organisms with minds
gained the ability to learn patterns of behaviour and even mental
processes from their elders, evolution achieved a cultural dimension
too.

There is a fourth dimension in the universe of evolutionary change,
and it is this dimension, individual or higher evolution, which forms
the culminating theme of this book. It and the other three evolutionary
dimensions are as incommensurate as time is with the three dimen-
sions of space. Yet modern physics unites time and space (in general
relativity), and perhaps higher evolution can, too, be reconciled with

the other dimensions of evolution.
| 4th dimension: Higher evolution

ad

3rd dimension: Cultural evolution

2nd dimension: Mental evolution

1st dimension: Biological evolution

Fig.17 The four dimensions of evolution

The dimensions of evolution appear to form a hierarchical series.
They can be ordered according to their recency of appearance, their
complexity of structure, their apparent independence from the material
base, and according to their potential value and importance to us as
human beings. But each dimension or level rests very firmly on its
predecessors, and each continues to influence the development of the
others. Thus evolving life appeared in a lifeless physical world, its
prerequisite being stable chemicals which could replicate themselves
slightly unreliably. Evolving minds appeared in living organisms as
they developed nervous systems mediating stimulus and response.
Evolving cultures appeared among living animals with minds, capable
of learning from other animals” minds.

Higher evolution had to be the last of the four dimensions to appear,
because it is a possibility only to beings with minds and culture.
Something quite novel, a mysterious new faculty, was necessary for the
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fourth dimension of evolution to begin. Animals with minds, interact-
ing culturally with others, had to become aware of their distinctness
from those others, and deliberately turn their attention to their own
mental life. 5o the prerequisite for individual or higher evolution was
the arising of self-reflective consciousness, the truly human level.

RISING CONSCIOUSNESS

The human level of consciousness is a condition of mind that we all
experience, but at times we also experience degrees of consciousness
which are lower than this self-reflective level. They are lower in the
sense that our awareness is more limited in its scope. For example, in
deep sleep we are breathing, our heart is pumping, we are definitely
alive. Alive, but not aware, not conscious. We remember nothing of
deep sleep when we wake up: no experiences have been illumined
around us during that period. As I write these words, however, I can
see the pencil in my hand, feel my fingers on my cheek, and follow the
thoughts as they jell into words on the page. Accompanying these
processes is a general experience of the mental ‘illumination’ itself that
reveals them to me - I am aware that I am aware.

In deep sleep, I am, practically speaking, completely unconscious.
Writing at this moment, I am in a state of self-reflective consciousness;
and I can assume that you, the reader, are too. I can assume it not
because we are always fully self-reflective, but because drawing some-
one’s attention to the possibility of self-reflective consciousness has the
effect of inducing that very state, of making one aware that one is
aware. The distinction between unconsciousness and self-awareness is
quite plain, a matter of common experience. We all know what self-
reflective consciousness is, but it’s an extraordinarily slippery concept
to try to define.'” To define it clearly, one would have to find concepts
which related to other experiences still more fundamental; there prob-
ably are no such concepts.

[ have used the word ‘consciousness’ very broadly. It is present
whenever an animal has appropriate responsiveness to the world it per-
ceives, and so it correlates with being awake and alert. There is an
evolutionary sequence of levels of consciousness, as well as a parallel
scale of levels accessible to the human individual. Reviewing our
experience, surely consciousness in general, and not just self-reflective
consciousness, displays a full spectrum of degrees or intensities, right
from the deepest sleep to the brilliant clarity of our most joyfully — or
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painfully — aware moments. There are the various types of dreaming
sleep, a number of day-dreaming, bleary, and absent-minded states,
and ones in which attention is intermittent and strained. What is
excluded from consciousness? Answering this question pin-points how
low or high the level is. When the focus to which perception impinges
(the ‘self’) is included, then consciousness is self-reflective.

A dreaming level of consciousness is responding to a perceived
world, the landscape of dreams, but a world lacking inputs from the
physical senses. Dreams usually also lack self-awareness, until one
recreates them from memory in the morning. Yet even in deep, dream-
less sleep or coma, there is some responsiveness; the unconsciousness
is not absolute.

An experienced car driver may cover the whole journey in a ‘high-
way trance’, so that the perceptions he has responded to so skilfully
may not even seem accessible to later remembering. Anything unusual
entices him out of the ‘trance’: a flashy sports car passing at speed;
frustrating hold-ups; an emergency when he takes a corner too fast.
Then he is present in his experience for a while, though not in a
thoroughly satisfying way.

Consider eating. In a hurry or watching television, one may bolt the
food down with only just enough presence of mind to ensure that the
fork passes into the correct opening. Then there is an unpleasant crunch
— a piece of grit in the vegetable — and the rest of the plateful goes down
very gingerly, as one feels around with the tongue for any more stones.
As with the driver, it is often something unexpected that triggers a
stronger consciousness with a continuous sense that ‘I am here doing
this’. One faces a threat or an opportunity, affecting one’s body, or more
often one’s ego, and one has to be on the ball to ensure nothing goes
wrong. When things are back to normal, one sinks back into a less alert
state, with relief.

There is another incentive to fuller self-reflective consciousness.
Sometimes one finds oneself in a state that has been called by L.L.
Whyte ‘aesthetic awareness’. Aesthetic awareness is far from being a
frustrating break in one’s habitual dull reverie. It is a clear attention,
that takes in a fuller than usual purview of present experience, savour-
Ing its finer aspects, appreciating its significance and beauty. The driver
finds himself tingling with vitality as he races through the countryside,
wondering at the play of light on the spring fields, happy to be alive.
One gives that meal one’s full attention, being present in every mouth-
ful, eating with quiet deliberateness.
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This aesthetic awareness is the beginning of higher evolution, ‘man
in his wholeness, wholly attending’, as D.H. Lawrence has it. It comes
unbidden, on occasion, to every human being. But one does not have
to wait and hope: it can be cultivated systematically. The price to be
paid is not to seek escape from periods of the more uncomfortable
episodes of self-reflective consciousness. When they are present, in-
stead of getting through them as quickly as possible, one can infuse
them with the ‘zest and ease’ of full self-reflection, a process known in
Buddhism as mindfulness practice. We shall consider it more carefully
in chapter 9. Facing discomfort is one way of enhancing mindfulness.
Another is finding experiences that stimulate one’s aesthetic sense, for
example the contemplation of art or nature.

Given the range of possible degrees of consciousness, it is not sur-
prising that biologists, psychologists, and philosophers make so many
apparently contradictory and even contentious assertions about con-
sciousness. The reason is more often confusion of meanings than
confusion of thought; in English, the available terminology in this field
tends to be inadequate and loosely used. Returning to the metaphor of
illumination, it is as if one word, ‘consciousness’, is used to refer to
various intensities of mental ‘light” illuminating various objects. When-
ever the ‘self’ bearing the light is one of the objects ‘illuminated’, we
are in a state of self-reflective consciousness.

Here, I shall continue the evolutionary account in order to build up
gradually to the self-reflective level of consciousness. I hope that the
significance of this level will become plainer as the elements which
make it possible are seen to have been added one by one in our
evolutionary past. Of course, we cannot know for sure what has
happened in the minds of animals and people over past ages. But
several fields of study combine to suggest how the full human level of
self-reflective consciousness probably arose. These include the study
of living animals, the record of the past of our own species, the mental
development of human children, and individual introspection.'”
Surely it was not a sudden ‘waking up’ from something like deep sleep;
surely it was a gradual development with recognizable and causally
related steps.

THE CENTRE OF EXPERIENCE

I described above the stage in the evolution of mind at which some
animals became capable of constructing mental representations or
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‘maps’ of their experience. An animal takes in data about its world
through its senses and compares sensed images with a representation
of that world, previously built in its mind. The comparisons may yield
certain associations, such as ‘food’ or ‘danger’, or they may show that
the image is something new, missing from the mental map, which
needs incorporating,.

An animal with a mind sophisticated enough to retain mental repre-
sentations has the beginnings of a centre of experience. Mental maps
give enough structure and capacity to an animal’s internal experience,
its mind, for it to begin to distinguish an ‘inside’ from an ‘outside’, if
only in a very vague way. The animal’s attention can be switched from
inside to outside and back again. It can replay its mental repre-
sentations as it remembers past experiences or plans future actions,
alternating between attending to its sensations and the mental models
inside.

In this way, animals may sometimes have a rudimentary awareness
that perceptions are entering an individual self which seems distinct
from the source of those perceptions. And they may notice that actions
originate in a self which seems distinct from where the actions have
their effect. Experience then has a centre upon which sensations seem
to impinge, and from which actions seem to emanate. Before this stage,

awareness had been spread over a diffuse circle of perceptions. Now,
for the first time, there is a central point, at which all impressions and
experiences can be knitted into a unity:.

Mental

Centreof )} ¢~ epresentations

Environment - | Senses —»

_—\

experience

Fig.18 The centred experience

It 1s important to realize that the centre of experience, the ‘self’ in
normal usage, 1s presumably not itself attended to at this stage, and
that the boundary between external and internal is as yet very fluid
and undefined. We are not yet talking about self-reflective conscious-
ness. And it would seem that there is, so far, no realization that others
too might find themselves as centres of experience.
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An important result of experience being centred is that since there is
an agent, a ‘self’ (though so far one which is not itself an object of
awareness), the individual animal can experience its continuity in time.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>