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In the centre of everything is the Sun. Nor could
anyone have placed this luminary at any other, better
point in this beautiful temple, than that from which
it can illuminate everything uniformly. Not without
grounds, therefore, do some call it the World's Lamp,
others—Reason—still others—the Ruler, Trismehist—
the Visible Deity, Sophocles’ Electra—the All-Secing.
Thus, the Sun is pictured seated on his throne, ruling
over the family of stars around him.
COPERNICUS



BIRTH OF THE SUN

HE YELLOW-HAMMER IS the first. His little stutter followed

after a pause by the single note, pure, sustained but

rather too shrill, make the first mark upon the grey
silence of earliest morning. He repeats himself again and again,
the thin song seems to waver horizontally through the air, thin
and uninspiring. But it is enough to rouse the rest. Scores of
hard, round eyes are unlidded, feathers shaken and puffed up.
The blackbirds, the thrushes and missel-thrushes, several species
of warbler with songs more various than their plumage, all
come in together. But unlike the yellow-hammers, their singing
seems to spout upward and fall in full, clear drops.

Roused by the dawn chorus, some human being in the house
on the hill lifts the corner of a curtain. The sky is growing
lighter and the stars more dim, although Jupiter is still flashing
above the western horizon. At this moment sky and grass seem
to reflect one another, for lawns and fields are faintly silvered
with dew—milliards of grains of water which the sun yesterday
lifted into the air, and which in its absence the air has let fall
again.

In absolute tranquillity the earth spins round its axis at some
thousand miles an hour, and round the sun at eleven hundred
miles a minute; earth, the Morning Star and the still invisible
sun are wheeling round their galactic hub at half a million miles
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Man and the Sun

an hour. Not a leaf nor a blade stirs. Only the bird notes disturb
the hush attending sunrise.

The earth spins with one plump hemisphere for ever held in
sunlight, the other in shadow, where the cone of darkness
stands above it like a tent. And now as some part of farthest
Asia enters this tent of night, here southern England turns into
the sunlight. Twenty minutes later Ireland follows it, and then
the great watery convexity of the Atlantic begins to lift out of
darkness so that four hours later the sun’s beams will be striking
upon Cape Cod.

This would be the view of an observing god, and to this
same distant eye and ear it would appear that a continuous dawn
chorus rose from one segment of the globe, interrupted only
when oceans or birdless lands were passing through it. And this
choral zone would lie between the illumined hemisphere of
perpetual activity and noise and the darkened hemisphere
always quieter and more stealthy.

But for the human being in the house on the hill this external
vision of the planet is unreal, only to be attained after strenuous
wrestling with the imagination. All the aeons of evolutionary
experience, the seemingly endless chain of days and nights since
life began, have helped to condition man into believing his own
eyes, into knowing that the sun rises, swings across the vault
and drops into the west. It was the view the Egyptians took
when they saw the sun god Re sailing the heavens in a boat; it
was the view of the Greeks when they saw Apollo driving his
chariot; it was the view of the Aztecs when they saw them-
selves as children of the sun, of Huitzilopochtli, helping him to
fight the moon and stars and put darkness to flight. In despite
of Copernican knowledge it is ours today—and there is a sense
in which our terrestrial point of view is no less justified than any
other.

As the sun rises, the thin skin of life between the carth’s rocky
crust and its enclosing atmosphere responds, each species after
its fashion. Flowers open; reptiles gain the warmth that enables
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Birth of the Sun

them to move; many animals set out on their quest for food
while a few others retire to sleep; most human beings wake
up and put on their clothes; green leaves renew their daily task
of turning carbon dioxide into oxygen. The variety of living
forms dependent more or less directly on the sun’s radiation is
enormous. The species of plants and creatures living in the air
and waterand onland runinto hundreds of millions; therange of
their shapes and colours and modes of wresting a living from
their environment makes the wonder of creation. And within
these myriads of living bodies is further complexity—all the
regiments of physiology, the innumerable different types of
organ and cell and other microscopic agents of life. Although
the species progress in size from the virus to the elephant,
giraffe and whale, and from the single~elled plant to the giant
sequoia, all alike are as grains of dust in relation to their lord the
sun. Yes, these living things are small, varied and complex,
while the star on which they depend is relatively huge and
simple. Yet life and star, so utterly unlike one another, are built
from the same bricks, and were once, it seems, part of the same
almost uniform mass.

The strangest element in this difference and in this relation-
ship has not been mentioned. It is consciousness. With mind’s
new understanding of the unity of the cosmos, it must recog-
nize itself as being in some sense present in the rocks and
minerals; even in the furnace of the sun. One would like to be
able to comprehend in what manner it is present in inorganic
matter. But it remains beyond our comprehension. We can only
appeal to the time dimension, saying that it must always have
been present in matter because in the course of some thousands
of millions of years it emerged from it. In fact that conscious-
ness is there rather as a butterfly is present in the minute globlet
laid upon the leaf, and a man or woman in the fertilized human
ovum. Surely a full historical understanding of the universe
would enable us to see the emergence of consciousness to be as
inevitable as that of the butterfly or human being?
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Once we pass from inorganic to living matter the hierarchy
of consciousness is easily imaginable. We can be aware of it in
plants (perhaps best expressed in sensitively groping tendrils),
and certainly, though cold and remote, in fish and reptiles; in
insects and more especially in birds it is evidently intense, how-
ever alien from our own. Perhaps the birds, so brilliant and
aesthetically gifted, are inaccessible to us because so far removed
in evolutionary origins. Certainly we can approach ourselves
with more sympathetic understanding through the mammals
with whom we share so many of the basic experiences of life.
Indeed with our nearest mammalian kin, the great apes, we
always feel a little awkward. The difference between us seems
so slight, that the contrast between our domination of the earth
and the apes’ bare survival in a few patches of undesirable jungle
strikes us as embarrassing. We stand before the chimpanzee’s
cage thinking, each one of us, there but for the grace of God
swing I. Of recent years, it is true, we have been less confident
that the comparison is to our advantage.

Here, then, we have the degrees of consciousness rising from
inorganic matter to the mind of man, where it reaches its
greatest intensity within our solar system. It expresses one
aspect of the intense relationship between all parts of that system
and particularly between sun, terrestrial life and mankind. The
sun provided most of the matter of the earth, and not only
holds it on its orbit, saving it from dashing off to destruction or
meaningless wandering through space, but has quickened it to
life and maintained this life while it evolved. Then, as in the
light of its rays, mind flowered in man, our kind looked up at
the sun, were intuitively aware of its creative might and their
utter dependence upon it and saw it to be bright with divinity.
In many different manners they worshipped the Sun God and
knew the mystic union which in very historic truth bound
them together. But as their rational capacity grew and their
intuition weakened, men deprived the sun of the divinity which
they had given it, and instead of worshipping it they anatom-
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Birth of the Sun

ized it, discovering its size and weight and distance away, what
stuff it was made of, how it burned and moved. They specu-
lated as to its past history and future prospects. Finally we have
begun to imitate it, to make little suns of our own, and at this
point we are threatened with self-destruction like Icarus, like
Prometheus and all such brave, dangerous and presumptuous
trespassers.

This great and most curious cycle is the subject of my book.
I shall begin with what in fact happened first as an historical
event in finite time, even although all mental apprehension of it
belongs to the very end of my cycle. I shall begin, that is to say,
with the birth of the sun and its planets. It must be admitted at
once that just because these events are among the last to have
been brought within the grasp of rational thought, they are
still the most uncertain. Indeed, as a tyro in these matters I was
severely shocked when I compared what that penetrating
student of the universe, Fred Hoyle, had said on the subject in
1950 with his quite different account of five years later. Pre-
history has accustomed me to the idea of playing with the facts
of the human past, but to juggle with a star and nine planets
shows far greater temerity. I write these descriptions, then,
knowing that before long the ancient events to which they
refer will have been changed: changed in the only place where
they have been given mental shape—in the minds of men. This
does not worry me, for while on the one hand the exact nature
of these events cannot affect my true theme, on the other the
meaning lying behind them will remain inscrutable however
they come to be ordered by the scientists. Scientific reconstruc-
tions are fascinating; they make it possible to envisage the
movements of the great cosmic dance, but they must always
reach an ultimate point of mystery where they become finally
irrelevant. For the Egyptians the cosmos was created by the
Sun God Atum from a hillock of slime among primordial
waters. For the astro-physicists it is either exploding from a
primordial mass or eternally renewing itself from hydrogen
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atoms. When we reach the final question of them all, the answer
of the scientists is no more significant than that of the myth-
makers.

There is one thing I should dearly like to know and which
may some day be knowable. In all this vast scheme of things,
among all glittering realms of the galaxies whirling through
space, are there many other globes besides our own where
matter has focused into mind and mind is striving to apprehend
the universe?

Playing with noughts is a meaningless game for anyone
except the mathematician. But if the formation of planetary
systems is frequent among the starry hosts, if indeed there are
100,000 million in our Milky Way alone, then it is overwhelm-
ingly probable that there are innumerable points of conscious-
ness comparable to our earthly one, where beings, or perhaps
sometimes a single integrated being, are mentally probing the
universe about them, mapping, calculating, speculating as dili-
gently as we ourselves. If they are, then is it not likely that these
planetary points of consciousness will at some future time come
into communication one with another even as individual men
are now learning to communicate over the entire surface of the
earth? And if there were such cosmic mental intercourse,
might not the whole be likened to the human brain where
13,000 million cells all work in unison in the service of con-
sciousness, ‘a sparkling field of rhythmic flashing points with
trains of travelling sparks hurrying hither and thither’? Perhaps
aeons hence some such universal brain will have apprehensions
as much greater than our own as ours are greater than the
apprehension of the amoeba or the rocks.

I'should like to know these things, but cannot. Perhaps I have
been born too soon; perhaps they will never be known to us.
As it is I must be content to tell the tale as it is being written
here on this particular planet.

At this moment I am sitting at my desk smoking a cigarette,
and the beams despatched by the hero of my story are striking
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through the window at my side. The air is quite still, and the
smoke curls slowly upward through the sunlight forming
heavy coils, fluffy massesand light, drifting wisps. Four thousand
million years ago a cloud which from afar off would have
looked very much the same, coiled on the periphery of a glitter-
ing disk of stars. This cloud, however, was composed of hydro-
gen gas mingled with a lesser amount of dust, probably carbon
particles derived from the burning stars of the central disk. For
these stars at the hub of our galaxy had already been in existence
for some thousand million years. Moreover, they had formed in
ways rather different from those now coming into being in the
spiral arms projecting from the hub exactly as the sails project
from a paper windmill.

My tobacco smoke towers up towards the ceiling, and after
some noble coiling and wreathing dissipates itself and becomes
invisible. The cloud of interstellar gas, on the contrary, was vast
enough to condense through the forces of gravity. The hydro-
gen atoms and the carbon grains pulled together, growing
hotter even as they became more compact. Then, as the heat
rose to 3,000 degrees, a dramatic fission began within the con-
densing cloud. It broke into smaller clouds, and each fragment
as it shrank and heated divided yet again. Soon they ceased to
be smokelike, having formed dense masses made opaque by
dust and therefore showing like dark clots against the glowing
galactial lights. At last further fragmentation ceased, and the
core of each clot compacted into a glowing, spinning ball of
gas. Hanging in space among the remnants of the clouds, the
newborn stars clustered together like a rocket shower with its
points of fire gleaming among the drifting smoke.

This great transformation scene from cloud into stars lasted
only a few thousand years, a mere instant on the cosmic time
scale. Similar events continue here in the spiral arms of our
galaxy whenever large enough clouds are swept together. Any-
one who wishes to see a cluster even now coming into shining
life should turn a telescope upon the faint smudge of light just
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visible to the unaided eye by the sword of Orion—surely the
most commanding constellation in all our northern heavens. In
this Orionnebula, aglowing gas cloud about 100,000,000,000,000
miles across, new stars are continually forming. To see a cluster
already created but quite young, and therefore not yet dis-
persed as most clusters are dispersed by the gravitational drags
of the galaxy, the telescope should be turned to the group of
bright stars of which Persei is one. These stars were born only
2 million years ago, so that although they are rushing away
from one another at twelve kilometres a second they still form
a coherent astral cloud. The Pleiades or Seven Sisters, that
intimate little constellation which in truth possesses in Plione a
star a thousand times brighter than the sun, is a visible example
of an open cluster, one which for reasons of its own has ex-
panded some little way from its original compactness, but
remains knit in a loose community.

Returning now to 4,000 million years ago and the birth of
the cluster which is of such dear significance to ourselves, we
can see that the members of this astral family range in size from
some rather smaller than the future sun to a few many times as
large. One among these outside stars merits our most sympa-
thetic interest, for it was destined to destroy itself and in so
doing to yield much of the substance of terrestrial life. Out of
the stupendous furnace at its heart were to come the atomic
bricks from which our familiar surroundings, our yet more
familiar possessions, were to be made. From its heart, too, were
to come the carbon, nitrogen and oxygen of our own bodies,
the dwelling-place and very being of our most precious Selves.

All stars, wherever they occur, with cores considerably more
massive than the sun are condemned from birth to relatively
rapid self-destruction. In recent times the power of human
thought here on earth has provided the explanation of these
vast stellar catastrophes. Whether at the time of the particular
catastrophe we are about to describe there was any comparable
planetary intelligence to observe or interpret it we are never
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likely to be certain. But judging from the age of the galaxy,
only 1,000 million years old when this event took place, and
from the fact that it has taken some three or four times as
long as that for an analytical intelligence to evolve on earth, the
chances seem very much against it. Probably the giant star to
which we owe so much condensed, burned, collapsed and ex~
ploded unseen and unrecorded. The creation of its historians lay
far in the future.

The incandescent ball spun among hundreds of thousands of
smaller siblings. The parental gas cloud had been large enough
to bring it three or four times the number of hydrogen particles
which were to go into our sun. So great a mass caused an
unimaginable gravitational thrust, with resulting fiercer heat
and more crushing density. Because of this stupendous thrust
and other much subtler chemical and nuclear reactions, this
giant star could not establish the constantly adjusting pressure
balances which, as we shall see, will give the sun and its equally
moderate companions a long life and relatively peaceful death.
This supernova could not cool down, but had to pour out more
and more radiation, stoke up more and more energy at its heart
in order to do so. It became a vast nuclear furnace splitting the
nuclei of atoms and building up new heavier and more complex
elements. The dance of the protons and neutrons became faster
and more ornate, with ever more elaborate figures and new
partnerships. In time the original hydrogen remained only as an
outer skin, and inwards from it, ever hotter and more dense,
went layer after layer of the new elements from helium, carbon,
oxygen and neon in and in through magnesium and silicon to
a metallic core with iron, cobalt, nickel, copper, zinc, chrom-
ium, manganese and many other massive substances fated to
fall into human hands.

This moment in the life of the supernova was a crucial one, its
rapid and most violent end already prefigured. The pressure in
the metallic heart was now 100,000,000,000,000,000 pounds
upon every square inch, the temperature over 2,000 million
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degrees and the density such that a matchbox full of the matter
would be too heavy for our strongest cranes to lift.

While hitherto evolutionary changes in the star had taken
many millions of years, now they accelerated towards their
catastrophic climax. As the inmost temperature rose to 3,000
million degrees the dreadful shrinkage was conspicuous in the
trifling span of a terrestrial year, and at 4,000 within a month.
Then at 5,000 million degrees the crisis came. First another wild
dance and shuffling of the protons and neutrons caused the
great central furnace to collapse; it had ceased to be able to
make good the encrgy streaming out into space from the cooler
but still blue-hot surface. A giant star which had burned in the
firmament for hundreds of millions of years suffered this col-
lapse in one second of time. Briefly it rallied, but as the mighty
outer layers fell in upon the collapsed heart, an indescribable
cataclysm which again took place in the space of seconds, over-
whelming waves of heat rushed outwards and provoked so
violent an increase in the nuclear reactions of the outer skins
that they blew up in one of the greatest explosions the cosmos
can ever know. Compared with this, the most powerful nuclear
blast man in his madness has yet achieved is no more than the
popping of a cap pistol is to the bomb itself.

As the huge ball was shattered, atoms of all the elements
created within during its evolution tore outwards through
space forming once again a huge cloud of gas, but a cloud
which instead of condensing was now expanding from the
force of the explosion at a rate of some 2,000 kilometres a
second. A fragment of the bursting giant may perhaps have
clung together and even now be burning somewhere in our
heavens, a modest star no longer troubled by the dangers
attending all forms of greatness.

Exploding supernovae in our galaxy have been observed
during the span of historic times on earth. One in particular is
remarkable because it was near enough to be seen with the
naked eye in days before telescopes. In A.D. 1054 the learned

10



Birth of the Sun

and observant astronomers of China saw, and exactly recorded,
a brilliant outburst in the sky in the neighbourhood of the
constellation Taurus. It must have been equally dazzling a spec-
tacle in Europe, but if anyone thought it worth noting down,
his note has been lost. This celestial firework probably kept its
inexpressible first brilliance for some weeks, then very gradu-
ally faded. Today it forms the Crab Nebula in Taurus, a many-
armed patch of light which still, when photographed, seems to
show the rough vigour of an explosion.

For me the Crab Nebula offers a good exercise for an
imaginative grasp of the dimensions of time and space with
which our universe confronts us. To try to picture not only our
own galaxy, but all those others in its group, and then those
many, many other groups of galaxies powdering the heavens
like a snow shower, on and on until they fade out of our sight
beyond the reach of the most powerful telescope, is something
before which the imagination is bound to fail. The Crab
Nebula is within our own galaxys; it is just imaginable. Look,
then, at this apparently small mass of glowing gas and particles,
and reflect that it represents a supernova which shattered twelve
years before the Norman Conquest of Britain. Ever since that
time its particles have been hastening outwards at the rate of
1,000 kilometres a second. Yet even now, after nine centuries,
it is stll relatively compact, its writhen arms and jagged,
turbulent centre still retain the pattern of an explosion.

The supernova to which we on earth owe so much had, of
course, passed far beyond the state of the Crab before its fate
began to intertwine with our own. Its gases, the atoms of all the
elements created in its furnace, were fully dispersed among the
clouds of interstellar hydrogen in which star showers were still
forming as before. The heavier elements, all those atoms of
iron, copper, zinc and the rest, were indeed so thinly scattered
through the cloud that they formed only about one hundredth
part of weight of the hydrogen.

Still this cloud was condensing and fragmenting just as when
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the supernova itself was born, but now every shrinking fragment
contained its share of heavy elements. And among them was
one marked out to be known to man as Sol Invictus, the
Unconquerable Sun.

At first this solar cloud was almost spherical, but as it shrank
it also inevitably spun faster and faster and the rotary forces
caused it to flatten more and more until it had assumed the
shape of the squatter kinds of spinning-top. Then, when it had
contracted about to the circumference now circled by the
planet Mercury, and was already dense enough to be called a
star, the speed of its gyrations caused a disk of its own substance
to begin to project from its widest girth just as a rim of tin
often projects from a top where the two halves have been
united. As the spinning continued this disk extended further
from the sun while the sun itself continued to shrink until a gap
was drawn between the sun and a now wholly external disk.
However, this wide halo of gas did not cease to spin, for it
was still tied to the sun by the invisible bonds of a magnetic
field. These served to keep it in motion very nearly as fast as the
parental star, but at the same time it dragged upon the sun,
holding it back and gradually reducing its speed. As the sun
slowed towards its present rate of some two kilometres a
second at the equator, the flattening naturally ceased and it rose
up again towards its poles, becoming the almost perfect ball we
have all seen through smoked glass or evening mists.

Meanwhile strange things were happening to the whirling
disk of matter. For even as this vast equatorial halo was thrust
further and further out, the zones nearer to the parent sun could
have been observed to be clotting into chunks of solid matter.
As the gas cooled it was inevitable that the atoms of the heavier
elements forged in the supernova should condense. Equally
inevitably the first to do so, in a zone still warmed by the sun
where lighter, less intractable elements could remain gaseous,
were just those weighty solids of which carth and the three
other inner planets are mainly composed. Iron and silicon for
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the most part, then nickel, chromium, manganese, cobalt and
the rest in just the proportions with which we meet them here
in our globe. So now the whole of the disk out to a radius of
some 150 million miles from the sun was full of whirling frag-
ments of rock and metal, some quite large, many mere par-
ticles. Then as the last remnants of gas were thrust out beyond
them, these fragments in their turn began to unite, as though
they hated to be small, isolated and insignificant in the unending
fields of space. In part this was caused by attraction, by the
irresistible gravitational lure of a larger mass for a smaller one,
but it scems that some chemical adhesive was also at work,
perhaps pitch or some other derivative of hydrocarbon, seeing
to it that once one fragment had embraced another, like Brer
Rabbit and the Tarbaby, they should never part.

With minds now able to look back through time to these
events, so great to us, so tiny a part of cosmic history, we can
imagine the flying, spinning mineral masses colliding, attract-
ing, but always coalescing, probably faster and faster as the
gravitational pull of the largest masses became more powerful.
So at last in place of the incoherent fragments, four planetary
bodies came into being, shaped into perfect spheres by the
rapidity of their spinning. Mercury, Venus, Earth and Mars set
off on their paths, on those annual orbits that shape our seasons.
But on the outermost fringe of the zone of heavy condensation,
that is to say in the region outside the orbit of Mars, either
there was no sticking agent or the amount of rock and metal
present was insufficient to draw itself together, so that the frag-
ments continued free and disparate, circling round the sun. They
have continued to circle ever since, the 30,000 asteroids orbiting
between Mars and Jupiter, perpetuating in miniature the vaster
chaos out of which our planets were created.

Two of the inner planets mysteriously acquired satellites.
Mysteriously only because we have not recalled just how it was
done—a curious ignorance when it is considered how much we
believe we know of events immensely more subtle, intricate
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and remote. The two satellites of Mars are insignificantly small,
but the moon, though at first still closer to our earth, was to
remain near enough to seem to many men, when at last they
had achieved consciousness, to be a worthy female counterpart
to the great sun himself. To be, indeed, his spouse, the Queen
of Night. The waxing and waning moon has often been a
symbol for inconstancy, and her own fate is always in motion.
One day she will spiral away from earth and allow herself to be
caught instead by the stronger lure of the sun.

While the four small and heavy planets were being built, the
outer part of the disk was wheeling ever further from the sun,
and in the realms of more than arctic cold beyond the asteroids
lighter elements began to condense among the gas. Among all
the atoms forged in the supernova, those able to condense as
water and ammonia were among the most abundant. So it was
that when the disk of gas reached distances of between four
hundred and one thousand million miles from the sun where
the cold forced their condensation, the largest planets in all the
solar system were built up by the fusion of smaller masses just
as before. But while Jupiter and Saturn first came into being as
large conglomerations of these liquids with a relatively small
core of light rocks, they seem to have added immensely to their
girths by attracting to themselves the hydrogen gas of the disk
which still lay all round them. Jupiter is over three hundred
times more massive than Earth, Saturn nearly a hundred times;
more than half the bulk of these two monsters consists of
hydrogen swept up from the disk as they spun and tunnelled
through it.

With orbits for ever set so far from their parent star, both
planets are cold beyond human endurance; Jupiter perhaps
—120° C. on its sunny side; Saturn —140°. In both the rock
core is probably wrapped in vast ice jackets very many thou-
sands of feet thick, and it is suspected that not only may some of
Saturn’s satellites be no more than large snowballs, but that its
rings, held by many to be the most beautiful spectacle in all
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the heavens, are formed by glittering sheets of ice crystals.

Beyond these two largest planets, which have been known to
men at least since the Sumerians began to chart the stars and
probably long before, come Uranus, Neptune and Pluto so far
from us that they have been detected by the human eye or
mind only in recent centuries. Having so short a relationship
with man, and being no part of the familiar celestial presences,
we need not think of them, except to say that they were the
last creation of the solar disk as it reached its greatest extent, and
that they seem to have had their hydrogen whisked away from
them by a passing star, probably one born in the same cluster
with the sun itself. Perhaps because its final creation was due to
the compacting of two large masses, Uranusis freakish in having
its spinning axis almost at right angles to those of all brother
and sister planets, and Pluto is suspected of being an escaped
satellite of Neptune.

This then is the history of the events of four thousand million
years ago as they have been recalled by certain minds here on
earth. In place of what was a single moderately large star rotat-
ing at high speed, there is a considerably smaller and more
leisurely one with its nine attendant planets and their thirty
satellites, and the ring of asteroids. Most of these planets are
spinning on in roughly the same plane as the sun, at right angles
to their own orbits. Mercury and Jupiter, the smallest and
largest of the family, are almost impeccably upright, but
Earth is inclined at about 67° and all the rest are variously
slanted, so that they can be imagined as circling the sun with
that stately swaying of the axis shown by a top which has been
spun at a slight angle to the floor. As for Uranus, it is like a top
which has fallen on its side but is still spinning—a thing which
can indeed be observed on any nursery floor. As well as this
variety in the angle of their spin, the rate is remarkably various.
Venus is by far the slowest, so much so that did any form of con-~
sciousness exist there it would have to endure a day lasting more
than two hundred times as long as ours on Earth; Jupiter and
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Saturn on the other hand revolve so fast that they are flattened
at the poles and their days are over in about ten hours. Long ago
Earth was equally speedy, but it has slowed down to the twenty-
four hours which to us on board seems so right and fitting.

Meditating through the mind’s eye on this planetary scene,
recognizing how each member of the family differs in sub-
stance, in size and movement, and how each differs, too, in past
history and future prospects, I am seized by a sense of the living
informality of this universe. For the whole scheme of things
repeats this quality of harmonious variety so evident in our
solar system. The casual formation of the supernovae, their
inevitable end which may, however, come sooner or later; the
occasional collision of galaxies; the endless variety of galactic
forms, their free, irregular distribution as they wheel through
the boundless realms of space. To me it seems comparable to a
vast human society, harmonious yet prone to tragedy and
accident. More firmly ruled by fixed laws than human society,
yet in the end, historically speaking, never quite calculable.

Fred Hoyle insists that in the New Cosmology nothing is
arbitrary, nothing due to chance. Yet what he means by this
is only that every event appears to be explicable, is not without
cause. This is far removed from the picture of mechanical per-
fection, which, acquired in some belated sub-Newtonian back-
water, I long held in my mind. I saw a universe of majestic
spheres moving inexorably through perfect orbits, a universe as
much a machine as that in the fine new planetarium at Madame
Tussaud’s. The universe of the New Cosmology is far more
sympathetic. Man can almost feel at home in it.
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BIRTH OF MAN

O OUR SUN was born, one star among a shower of stars,

some four thousand million years ago. For the greater part

of this time it has been so nearly constant in size and
energy that life on earth could develop continuously in the
light and warmth of its rays. Many other of the brightest stars
that stud our nights—neighbours that is to say in our own
galaxy—are its near contemporaries. For those creatures whose
life-span is still hardly more than three score years and ten this
seems a vast age indeed. But against the life expectancy of an
ordinary star, it is no more than adult. The future life and final
fate which men are now foretelling for our sun will be des-
cribed presently. First let me tell the facts about the being of
the sun as they appear to man in A.D. 1962.

Our immediate creator then (for such, I think, this star can
properly be called) is removed from us by about ninety-three
million miles. It has a diameter of 865,000 miles, and a mass
over three hundred thousand times the earth’s. Its average
density is less than half as much again as that of water, where
the earth’s (the densest of all the planets) is more than five times
as much. It takes about twenty-five of our earthly days to
rotate upon its axis, and the direction of its spin is the same as
that of all the planets save Uranus, and the same as that followed
by the planets as they circle the sun.
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So much for measurements and motions, which still, on the
scale of the solar system, seem in harmony with the old ideas of
the universe as a perfect machine, a vast calendrical timepiece
of eternally orbiting spheres. Yet when we look at the stuff and
energy of the sun we find instead a physical being with a history
and a future, a life~span maintained by the ceaseless transforma-
tions of its substance even as the physical being and life-span of
a man is maintained by his cells. Indeed, when I was a child it
was thought that as the sun was pouring out its treasure of heat,
light and other forms of energy with such royal munificence it
must gradually exhaust its resources and cool down. I remem-
ber feeling very real grief as I pictured earth losing the warmth
of its star and becoming more and more arctic until at last all
life had withered away and it spun in darkening space, a grey
and frozen planet. Now it seems that although the sun is
promised a much longer life than was then allowed it, as it
grows old it will destroy us not by cooling but by swelling
until the earth is cremated. If I no longer feel any real emotion
at the prospect, it is not because of the sun’s new longevity, not
because [ have any preference for cremation, but because having
lost a child’s divine sense of its own eternity, I cannot weep over
a holocaust five thousand million years in the future.

The reason for so great a change in our calculations of the
prospects before us is our knowledge of nuclear physics. We
used to think that the burning of the stars was a chemical pro-
cess not essentially different from the burning of the gas fires in
our grates. Now it is realized that the stupendous pressure and
heat of the sun’s heart is more than any atom can endure, so that
all are breaking down and recombining with a release of energy
which is the secret of solar power.

This secret has been discovered here on earth only during the
last decade or so. The sun is still composed very largely of the
hydrogen of the condensed interstellar gas clouds which gave it
birth, together with helium and small amounts of the other
elements which, as I have described, were added to its substance
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by the disintegrated supernova. More exactly it contains about
one per cent of carbon, nitrogen, oxygen, neon and other non-
metallic elements, about a quarter that proportion of metals,
ten per cent of helium, while all the rest of its great body con-
sists of hydrogen, that simplest of all elements.

The temperature on the surface of the sun, that is to say at
the photosphere where the denser mass of the star terminates
and from where most of its light radiates, is between four and
five thousand degrees Centigrade. But inwardsall the way along
the 432,500 miles to the centre of the sphere it grows hotter
until it reaches no less than thirteen million degrees. This un-
imaginable heat is generated to resist the equally tremendous
pressure of the overlying layers which is still a million million
pounds to the square inch. Heat and pressure maintain the con-
stant sun on which our lives depend. But this fiery furnace at
the core of the sun, so much fiercer and more awe-inspiring
than any imagined Hell, also holds the secret of the solar energy
which men for so long worshipped with an intuitive awareness
of their utter dependence upon it. In the heat and pressure of
the sun’s heart almost all the atoms are shattered, the electrons
torn from their nuclei and all alike freed to roam and so to keep
this core gaseous in spite of the colossal pressure. In these con-
ditions one process continues steadily. It is the transformation of
the elements sought by the alchemists with their pathetic little
flames and retorts. A tiny fraction of the star’s vast stock of
hydrogen is everlastingly being turned into helium. There are
three stages in this alchemical process, and asit is asimportant to
terrestrial life as is the conversion of water into steam for an
engine, they should perhaps be described. First the single proton
of the hydrogen nucleus acquires a second particle—a neutron
—producing a form of hydrogen known as a deuteron; during
this reaction energy is released in the shape of an electron and a
neutrino. In the second stage the deuteron acquires another
proton which transforms it into an isotope of helium while
emitting radiation, and in the third the uniting of these isotopes
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creates the normal form of helium nucleus with two protons
and two neutrons while releasing two protons. The electron,
the radiation and the two protons discharged during these three
steps add their energy to the sun and so help to stoke it; the
elusive neutrino, on the other hand, ultimately carries its
energy away from the sun out into the universe and so is a
small item in the debit side of the sun’s balance of accounts.

This nuclear furnace, then, has raged at the sun’s heart for
some four thousand million years, consuming perhaps five
hundred million tons of hydrogen in each second of that time.
Without it the star would long ago have exhausted itself, so
long ago that life on this planet, had it been able to begin,
would never have got beyond its first faint tentative stirrings—
some amorphous cells moving in the waters, perhaps a skin of
algae spreading on their surface. But how in fact has this titanic
dance of minutest particles, this atomic Paul Jones, so made
itself felt on our tiny sphere ninety-three million miles away
that it has been able to raise the minds that have worshipped,
analysed and imitated it?

From the central furnace, the energy, of which heat and light
are aspects, flows towards the far cooler outer part of the star,
travelling at first by radiation (the knocking of particle against
particle without change of position) and then also by convec-
tion as in the outer part of the sphere the gases boil and secthe.
The boiling surface of the sun shows superbly in photographs
taken in a single wavelength of light, especially the hydrogen
red, when it wreathes and coils and fissures like boiling jam.
As the travelling energy reaches the photosphere the mode of
travel changes back to radiation, albeit of a different kind from
that which it follows on the internal journey. This change is
inevitable, for while to maintain its balance the sun has to shed
as much energy as the nuclear furnace produces, only by radia-
tion can it travel through the realms of interstellar space where
matter, mostly hydrogen, may be as sparse as one single atom
to the cubic centimetre. Energy cannot use either of its other
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two modes of travel, conduction and convection, through
space which is so near to a vacuum. But the units, or quanta, of
radiation do not require matter for their passage; they pulse
through space, each group in its own wavelength, with their
eternal regularity and their amazing range from several thou-
sands of metres for radio waves down to less than one thousand
millionth of a centimetre for gamma rays.

On leaving the photosphere, however, the sun’s radiations
do not strike out immediately into space. First they must pass
through the star’s atmosphere. In the ruddy solar disk of our
winter evenings the outline looks sharp as an apple’s, yet in fact
it is enclosed in a huge envelope of gases. This atmosphere,
visible to the unaided earthly eye only at the moment of total
eclipse when the moon cuts off the dominating light of the
photosphere, is no quiet and mild one like our homely mixture
of oxygen and nitrogen, disturbed by nothing worse than a
gale or lightning flash. Instead, the inner chromosphere and the
outer corona which together envelop the sun consist of fiery
gases where atoms of hydrogen and of all, or nearly all, the other
elements in the star’s substance hurl themselves about and be-
come involved in stupendous flares, titanic falls and magnetic
storms so violent that they hurl particles far enough out into
space for them to come raining down upon our planet. The
flares, explosions of hydrogen, may send their red tongues
licking into space over seventy thousand miles; spurting at over
a hundred miles a second they could consume the earth utterly,
yet, watching them from our safe distance, we see them fade
and vanish in a few minutes. Could the men of the past have
had the instruments that enable us to watch these superb dis-
plays, what legends of divine wrath, what dragon-tales they
would have told!

The radiations of light and heat from the photosphere, then,
pass through the sun’s fiery atmosphere, and are there added to
by others coming from the atmosphere itself. For the lower
part of the envelope, the chromosphere, emits ultra-violet
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radiations; the upper part, the corona, emits X-rays. All to-
gether the sun’s radiations, each keeping to its own beat, undu-
late out into space. In that space circles our tiny globe, just
large enough to catch about one two-thousand-millionths of
the radiant solar energy and use it to maintain life and thought.
Such is the scientific picture. Yet there is justification, too, for
the old view of human kind that the sun shone for the earth’s
benefit. How clearly it seems to pick us out with its beams, to
turn them upon us like some warm and glowing searchlight.
How intimate is our relationship with the rising and the setting
sun, the one young and rousing, the other serene and preparing
us for the night. And in our way we are right, for while there
may well be other consciousnesses that see our sun as one star
among the innumerable stars of their heaven, a point perhaps
in some familiar constellation, it is almost certain that ours is the
only full consciousness within the solar system, the only minds
supported by the sun’s gravitational force, maintained by its
energy. Thus we alone know the sun, alone have named it. In
this sense it is ours indeed.

The sunlight falls on us in a stream that in our eyes resembles
the colour of our ordinary fires. It may look white on the
ground, but like all small children who love to show the sun’s
beaming face in their pictures, we think of it as yellow and
symbolize it as golden. Yet for a long time we have known that
sunlight can be divided up into ‘all the colours of the rainbow’,
and indeed many more than we can detect in the rainbow. As
a child I used to visit a neighbour’s house where glass prisms,
probably saved from some old chandelier, were left lying on
the window bars. On fine days they threw a dozen or more
little coloured patches, running from blue through green and
yellow to red, on walls and ceiling, on furniture and sometimes
on to one’s own clothes and skin. As we played, or worked at
our sewing class, all these delicious patches wheeled steadily
round the room. One which was full on a clock face when it
said three o’clock would be sliding off its edge by a quarter past.
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Already before this I had been told that a rainbow was caused
by the splitting of sunlight by water drops; belonging to a
scientific family that information came my way as soon as I
was capable of recognizing these lovely arcs. But they were so
enchanting, so obviously magical, that I never really accepted
this explanation in my heart. But with the coloured patches in
my friend’s nursery, I did. Nothing I have seen since, not even
the elaborate spectrohelioscopes displayed at Conversaziones
of the Royal Society, has made me so absolutely aware of the
spectrum of sunlight and the wheeling of the sun in the sky.

It still seems to me extraordinary that everyday light is built
up from this dazzling range of colours; still more extraordinary
that these colours are due to the burning of the chemical
elements composing the sun. Each element bumns with its own
particular wavelengths and therefore with its own particular
colours. Salt or any compound of sodium, for example, burns
with two wavelengths that make a bright yellow show. So all
the colours of the rainbow, and indirectly, all the colours of
art and nature, are the product of the sun’s chemistry, which, in
turn, as we have seen, is the product of cosmic history—the
explosion of the supernova and the condensing of the star.

Men have in fact learned what the sun is made of by an
ingenious way of reading one form of the solar spectrum. Most
of the elements present in the mass of the sun are also present at
a rather lower temperature in the sun’s atmosphere, and as the
light from the photosphere passes through the outer envelope
they absorb the light on their own exact wavelengths. When
the sunbeam is examined through a spectroscope these absorbed
wavelengths show as black lines, and it is possible to read off the
elements concerned as precisely as if they were written out in
chemical formulae.

Most of the radiations streaming out from the photosphere
are of wavelengths between eight and four hundred thousandths
of a centimetre, which covers the range of visible light. When
we say ‘visible light’ we are speaking wholly subjectively as
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human beings. We mean the wavelengths to which our human
eyes are sensitive, and these eyes, which have evolved in the
light of all the innumerable days since sight first dawned in such
archaic creatures as the trilobites, are inevitably adjusted to the
very light in which they grew. Thus there is no coincidence
here, but a pleasing show of the unity of our world and the
exactness of our dependence upon the presiding sun.

The wavelengths of visible light preponderate in the sun-
shine that reaches us as earth-dwellers, but both shorter and
longer waves are included in the sun’s radiations. X-rays and
ultra-violet, coming mainly from the solar atmosphere, are
shorter and like all very short waves are deadly to living tissue.
They are prevented from reaching the earth’s surface in large
enough amounts to make life impossible by protective shields
which they themselves have created. There are two of these
shields—hollow spheres of gas enclosing the planet as the outer
spheres enclose the innermost ball in those elegant feats of
Chinese ivory carving. The outer one, which encloses us about
sixty miles above our heads, is the ionosphere where the atoms
of our outer atmosphere have had the electrons struck from the
nuclei by the bombardment of X-rays. This layer, made by the
X-rays, at the same time serves as a mirror reflecting them back
into space and saving life on earth from the lethal radiations
which killed so many of the men who first dared to make them
artificially. The inner protective sphere is only about fourteen
miles overhead and consists of ozone, an altered form of oxy-
gen, which is continually destroyed and re-formed and in the
process absorbs the ultra-violet radiation to which it is reacting.
Some ultra-violet does in fact penetrate to the earth’s surface—
indeed, as is well known, as it falls upon our human skins it
helps to make vitamin D in our bodies.

Here again there is nothing providential in these shields
which today protect us from our sun’s short-wave radiations.
If they had never been formed, then probably life would still

have come into being, but during its evolution would have
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been adapted to withstand X-rays and ultra-violet, with what
strange differences of form we can leave it to someone with the
vision of an Hieronymous Bosch to imagine.

The longest of the ultra-violet waves merge into the shortest
of those of visible light, the violet, followed by indigo and blue
which form the bottom of the sun’s colour spectrum as we see
it revealed in rainbows, by fountains, diamonds, prisms and all
the other agencies which can divide the full chord of our sun-
light into its separate notes. When we pass eight hundred
thousandths of a centimetre in wavelength, the reds which lie
at the opposite extreme from the violets in the spectrum, we
pass beyond visible light into the infra-red wavelength which
forms a part of the radiations which we recognize as “heat”.
There is a considerable amount of infra-red radiation from the
sun, but a great part of it is absorbed by the water vapour in our
atmosphere and so fails to reach the ground. Some, however,
does filter through, enough, for example, for it to be possible
to sensitize photographic plates to exposures on these wave-
lengths. Everyone knows that the eye of the infra-red camera is
very much more penetrating than our own—that where we see
only the haze of distance it can reveal every detail. As infra-red
radiations have always reached the earth, it is 2 little surprising
that our eyes did not evolve to make use of them—but pre-
sumably our simian ancestors had no need of acute distant
vision for the food-gathering at close range which was their
livelihood. It is a possibility that birds’ eyes are sensitive to
infra-red. If so, their extraordinarily keen sight is explained; the
hawk diving hundreds of feet to snatch up his prey saw the tiny
stirrings of the mouse by means of wavelengths beyond our
vision, very much as a dog answers to a supersonic whistle
inaudible to the human blower.

While most of the warmth on the earth’s surface comes
directly from the sun, and an infinitesimally small part from the
heat generated by radioactive substances inside the globe, a
third source is only indirectly created by solar energy. This is
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due to a simple arrangement known as the greenhouse effect—
a unique example of scientific terminology which sets out to
explain instead of obscuring its meaning for the uninitiated.
Everyone has noticed that even when a glasshouse is unheated
it is always, and especially when the sun is shining, agreeably
warmer than the outer air. The glass allows much of the light
and heat of the sunlight to pass through, and they are absorbed
by the plants,soil and all exposed surfaces inside. Plainly they can-
not absorb energy indefinitely or they would become red-hot,
but instead of simply reflecting it back within the heat and light
wavelengths, they emit it as infra-red radiation. Now infra-red
cannot pass through glass, and so is held in what in this sense is
well named a conservatory.

The greenhouse is only the earth in microcosm. Everything
on the face of our planet which receives solar energy emits
infra-red radiations just as do the contents of the greenhouse,
and the atmosphere, particularly its water vapour, plays the
part of the glass roof in conserving their warmth. So our great
transparent envelope of gases serves both as a shield and a
blanket for all life on earth. It protects us from the ultra-violet
and X-rays which would destroy our tissues, and conserves the
heat of the infra-red radiations without which we should all
need the coats of polar bears.

The longest wavelengths are those of the radio waves, ran-
ging from about one-tenth of a cm. to several thousand metres.
Only those between one cm. and twenty metres can penetrate
our atmosphere. Although the sun emits radio waves at all times,
they are enormously increased at times of solar disturbance.

Man has not as yet diagnosed these attacks that beset the sun,
but he has discovered that they follow an eleven-year cycle
—taking about 4-6 years to build up to their climax and about
67 to return to their minimum. He has also found that a
number of different symptoms are interlinked. They are
magnetic fields, sunspots, prominences, flares and the emission
of high-speed particles and radio waves. Like the earth, the
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sun has a general magnetic field with lines of force emer-
ging from the north and south poles. Photographs of the
corona taken during an eclipse show it short and bristling
like a crew—cut over the poles, while round the equator it is soft
and cloudy. This general field, however, does not seem to affect
the local and short-lived magnetic fields involved in the solar
attacks. These probably help to create the tremendous streams
of luminous gas in the corona, often curved like the arch of a
rainbow, which have been given the unworthy name of pro-
minences. Although they are more luminous than the surround-
ing parts of the corona, they are in fact less hot, emitting ordin-
ary light waves while the surrounding gases are emitting X-rays
and ultra-violet. The cooler gas of the prominences is much of
it streaming down over the arch back into the sun, but it
plunges in such a way that evidently forces other than the pull
of gravitation are controlling it. Almost surely, these forces are
magnetic.

The strongest of the Jocal magnetic fields occur in sunspots.
These spots, which tend to concentrate on either side of the
sun’s equator, are probably caused by magnetic forces checking
the flow of energy below the photosphere and so lessening the
radiation of light. On the other hand the spots are associated
with an intense heating of the surrounding parts of the sun’s
atmosphere, and also with the mighty explosions of violently
heated gases in the chromosphere which burst out into the
flares that lick out from the corona. These flares are associated
in their turn with the hurling out of fast particles into space,
most of them reaching the earth in about three days, others
moving so fast that they rain upon earth only about half an
hour after being spewed from the sun. It is the particles ejected
at the time of solar flares that not only cause magnetic storms
when they reach our planet but also emit powerful bursts of
radio waves. Today all these disturbances trouble man by inter-~
rupting his own radio communications, yet in the past they did
nothing but delight his eye. For the jets of particles evoke the
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coloured floodlighting of the heavens known as the aurora. At
their finest the Northern and Southern Lights look like swaying
translucent curtains of green and red and white, miraculously
hung in thin air. Usually they appear only to those who live not
very far from the poles, but at times when the sun is most
violently disturbed by sunspots and flares they may be visible
over the entire globe. The aurora is due to oxygen atoms in the
rarefied atmosphere a hundred miles and more above the earth
becoming charged with energy by the hurtling particles and
releasing it again (without further collisions) in the form of
radiation. One of the most brilliant displays of the present cen-
tury was in 1938, a year when sunspots were many and power-
ful. Towards the end of January all the peoples of the northern
hemisphere had only to look up at night to see the sky shim-
mering with a silken sheen.

Our planet journeying through space encounters one other
form of bombardment which deserves to be mentioned even
though its main source is not a solar one. When cosmic rays
were named they were believed to be a very short-wave radia-
tion, but now that we have discovered them instead to be
particles of extraordinarily high energy, the old name with its
stirring science-fiction flavour has not been relinquished. The
sun at times of upheaval does itself emit cosmic rays of rela-
tively low energy, and inevitably some of these are intercepted
by the earth. But most of them, including all those of the most
violent energy, enter the solar system from outer space—a gift
from the galaxy at large. The particles are mainly protons, but
also comprise the nuclei of heavy elements such as iron. When,
like other particles but with far greater force, they strike our
protective wrapping of atmosphere, they completely shatter the
atomic nuclei, and while they themselves never penetrate to the
ground, showers of mesons, the peculiar fragments resulting
from these infinitesimal yet mighty collisions, drift down
among us much as a few broken snowflakes will drift through
the canopy of a tree.
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How evident it has now become that the sun is no sharply
defined sphere, no simple mechanical part! Indeed the concep-
tion we shall discover among the Egyptians of the sun’s rays
ending in hundreds of little hands showering life upon earth,
has much truth in it. We must see our star as a body with no
hard and fast outline, 2 body whose enormously dense core
merges into outer parts of boiling gases which in turn give way
to an atmosphere more rarefied but still full of atoms and
atomic fragments moving at vast speeds and charged with
stupendous energy. This atmosphere is made tempestuous by
the stress of magnetic fields, the rising and falling of hotter and
cooler gases, the explosion of tongues of fire tens of thousands
of miles into space. Beyond this again the sun sends its endless
quanta of radiation rippling throughout the planetary system
and yet further, while from time to time jets of particles are
blown like sand-blast among them.

At two thousand million miles from the sun its lighe is still
strong enough to allow the reading of fine print—were
there readers on Uranus, which orbits at about this distance.
More than twice as far away, Pluto is bathed in a faint solar
light, while outside our system altogether, beings on other
planetary systems may even now be studying our sun as a com-
ponent in some to them familiar constellation; others further
and further away may be seeing it as a smaller and smaller point
of light until, for the most distant, it merges into the powdery
shine of a Milky Way.

To complete the picture of universal interdependence we
have to recall that as well as all these emanations from the sun
there is also the inward pull of its gravitational force. This
invisible bond which holds all the planets in their courses is of
such tremendous power that even for the earth alone it is equal
to the strength of 2 bar of tempered steel five thousand miles in
diameter.

Earth, then, as a minute spherical grain in this beautifully
interacting play of force and energy and matter in space, catches
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its own infinitesimal share of the solar radiation, and during the
course of twenty-four hours almost every part of the globe’s
surface, and all things living on that surface, are in turn exposed
to the radiation as they are lifted up from the cone of night,
turned full into the sunshine and then lowered once more into
darkness. This gift of energy received during the daylight hours
has been used to create, develop, maintain, life and conscious-
ness. Today, as for hundreds of millions of years, the task of
trapping the sun’s energy and diverting it into the veins of life
has been performed by leaves. Leaves sword-shaped and heart-
shaped, simple and intricate, smooth and corrugated, waxy and
hairy, perpetual and deciduous—but nearly all green. Unlike
the animal kingdom, plants can feed on pure carbon and this
they catch from the atmosphere, from the carbon dioxide
always present in small quantities in the invisible gases in which
we are immersed. The leaf wantoning in the air is eating away
as steadily as a sheep in a field. The pigment which gives it its
green colour is contained in neat little star-like containers in the
leaf’s central layers. This chlorophyll absorbs the radiant energy
(which only eight minutes before was leaving the face of the
sun) and with it breaks down the carbon dioxide gas, and the
water sucked from the ground, combines them as sugar (carbon
with hydrogen and oxygen) and releases the surplus oxygen
into the air.

How wonderful it is that between the harsh mineral mass of
the earth and the furious nuclear furnace of the sun this tender
foliage should be able to mediate, to bend radiation to the
milder processes of chemical reaction, chemical reaction to the
familiar creativeness of plant and animal life. In the barren
infancy of the earth there seems to have been little free oxygen
in the atmosphere; it was supplied, as it is still maintained, in
the countless hosts of chlorophyll sacs held to the sun by the
vegetation that greens the face of our planet. Without this
vast and beautiful gasworks the existence of man and his
fellow animals would be impossible. And it is not only for
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the oxygen to vitalize our blood that we depend upon the
plants; far more obviously the greater part of terrestrial animal
life depends directly or indirectly upon them for bodily
nourishment. Only some of the water dwellers could survive
without them as they did when the earth was younger. Plants
provide the rest of us flesh-and-blood creatures with the food
we eat as well as the air we breathe. Their roots raise the chemi-
cal elements and compounds from the soil, turning them, to-
gether with the carbon leaf-snatched from the air, into the
substances that animal bellies can digest. And so those elements
which were created by the exploding of a giant star are com-
pounded into our bodies for a while before they are returned
to the earth.

This, then, is the manner in which the sun supports life day
by day. As the buming of coal, gas, electricity provides the
energy needed to set in train the chemical processes of cooking
which make food palatable to man, the nuclear burning of our
star provides the energy to make carbon palatable to the plants,
and so sets in train the whole process of building that leads from
elemental atoms through more and more highly organized
molecules to living cells and on to the butterfly, the elephant,
and to the scientist who mentally breaks down these same pro-
cesses and the poet who synthesizes them. This goes on per-
petually in the eternal present, but it has to be seen also in the
perspective of cosmic time. That is to say a comparable (though
quite distinct) building chain initiated by the sun’s energy has
occupied a considerable part of the four thousand million years
of planetary history, creating butterfly and elephant, scientist
and poet, from the atoms and molecules of a naked mineral
earth and its enshrouding gases.

When, where and how did life originate on this planet?
These scientific questions are trivial beside the great philoso-
phical question of “Why?’, but they are more within reach of
answers. In fact the answer to the first can never be exact,
probably never more exact than it is at present, for the reason

31



Man and the Sun

that life itself cannot be defined. Just as the colours of the sun’s
spectrum merge gradually into one another, so do chemical
processes into the processes of life. So that when human minds,
those most rare fruits of life, attempt to divide them, they will
never agree where the division should be made. We as yet
know little of the intermediate forms which preceded the
earliest certainly-recognizable forms of life, but we know some
of their modern counterparts. Indeed they are only too fami-
liar. We have all of us given them lodging, have known how
they can cloud our thoughts and rack our bodies. The viruses,
too minute to be caught in the finest filters, are alive in the
sense that they perpetuate themselves by breeding; on the other
hand they lapse into purely crystalline forms and can only
become breeding organisms in a particular chemical environ-
ment.

The man who was one of the founders of biochemistry, the
study of the chemistry of life, and whose place in the grand
sequence of life on earth is of great significance to me as he
initiated my own, believed the very lowest qualification for life
is that it should be able to show ‘a dynamic equilibrium in a
polyphasic system’. This definition of my father’s—which
implies that living matter must have a distinction of parts—is
probably as good as any other. It would certainly include the
virus in its active phases.

When in our quest for origins we believed it certain that the
earth began as a glowing, molten mass, it was assumed that an
immensely long period of cooling had to be allowed for before
the first stirrings of life could have been even possible. Now,
however, that we think the globe was compounded from lumps
of cold matter and developed its internal heat largely from
radioactive substances, no such waiting period is necessary.
Indeed at least one most distinguished thinker believes that the
first steps towards the generation of life may have been taken
on the particles of matter circling in space before they came
together to form our planet. One reason for this idea is that the
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ultra-violet radiation, which all agree is most likely to have pro-
vided the generating energy, would have been far more abun-
dant in the solar belt before the earth was built. But if as is
probable there was little free oxygen in the atmosphere of the
infant earth, there would have been no ozone canopy to screen
it from the ultra-violet light and enough of this radiation
would have fallen on the earth’s surface to do the work of
generation.

If, then, it is agreed that it is more probable as well as
aesthetically more satisfying to think that earthly life began on
this globe and not in space, its beginnings must have been
between five hundred million and four thousand million years
ago. Before trying to narrow these enormous limits we have to
imagine the nature of those beginnings, a task immensely
difficult for those whose minds are not accustomed to moving
in the intricate, microscopic world of biochemistry. One thing
seems certain: the central figure of this book was the begetter.
In that sense the sun, Sol Invictus, is Our Father in Heaven.

We have to imagine, then, the bare planet, built from its
ninety or so elements, bathed in sunlight, including an abun-
dance of that wavelength known as ultra-violet. Striking upon
relatively simple compounds built from a few common sub-
stances such as water, ammonia or marsh gas, the ultra-violet
light imbued them with the energy to form far more complex
molecules. It also gave them a store of internal energy which in
the cool conditions of the earth’s face was not dissipated but led
to the creation of ever more elaborate molecular structures
until at last there emerged conglomerations which we can
recognize as living organisms.

All forms of existing life depend very largely upon proteins.
For this reason, and because they are composed almost en-
tirely of the very common elements carbon, hydrogen, oxygen
and nitrogen arranged in a great variety of designs, it has often
been assumed that protein molecules were of prime importance
for the origins of life. Architects and craftsmen raised the lovely
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and significant Gothic cathedrals from stone quarries, from
mere lumps hacked from the mineral skin of the planet; the
mysterious designing power behind life created its far more
wonderful and various forms from materials equally simple.

Yet although it is tempting to assume that proteins have
always been an indispensable part of life it would be pre-
sumptuous to do so until exploring consciousness has pene-
trated into its remotest past far more deeply than at present. It
may be that many other biochemical foundations were tried
out and eliminated before protein metabolism proved to be the
most successful. It may be, in fact, that the Darwinian struggle
for the survival of the fittest among animals and plants was pre-
ceded by a comparable one among the most elementary bio-
chemical processes. For even these faint, barely organic forms
of existence, compared with which an amoeba would be a
genius, may well have competed for materials, for energy, and
above all for the ideal mechanical and chemical environment.
Odd survivals in the metabolisms of certain ancient species
support this guess that the chemical basis of life may at first
have been more varied. If so, then perhaps this competition in
biochemical efficiency went on until life had reached a degree
of organization comparable to that of the present self-nourish-
ing bacteria, by which time the protein metabolisms were uni-
versally established and the evolution of plants and animals
could start on its long and adventurous course.

We can now make our minds grapple with chronology on
an astronomical scale and determine between what limits life is
most likely to have begun. For the unambitious water creatures
of the Cambrian Age to evolve into such recent types as
elephants, horses and men has taken five hundred million years.
So much the fossils of the rocks have recorded for us. Probably
at least as long was needed for life to advance from a possible
bacterial stage to that of the worms and jellyfish of the pre-
Cambrian rocks—the earliest imprints of life to have been
detected by the human eye. Thus if earth’s life began on her
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own surface it can be said with some certainty that it was
between one and four thousand million years ago. Is it possible
to be more precise (indeed, a range of three thousand million
years can hardly be said to be precise at all)? As unusual asso-
ciations of environment, mechanical support and assembled
molecular materials were needed—though always the sun was
flinging down the necessary energy—it may well have taken an
enormously long time for the true life processes to start. On the
other hand, once having established themselves, they may have
colonized a virgin planet quite rapidly; rapidly, that is to say,
if one is thinking on a scale on which a million years are like an
evening gone.

Perhaps, then, the step from elaborate chemical to relatively
simple biochemical processes took place a few hundred million
years on either side of two thousand million years ago. Before
that, for something like half its existence, the earth remains a
subject for the geologist, the chemist and physicist alone. Year
after empty year it made its journey round the sun; day after
day it completed its gyration. This was the time when the days
were shorter, perhaps at first lasting no more than ten hours,
until gradually the speed of the earth’s spin was slowed by the
drag of the moon using the earth’s tides as a brake. This was the
time, too, when the nights would have been more brilliant
because our satellite was nearer to earth. Moonrise then would
have been most majestical; a truly vast silver disk must have
lifted itself above the naked horizon, casting harsh rock sha-
dows on to vacant ground.

Yet constancy and change alike were meaningless. Not only
was there no consciousness to respond, not even the faint con-
sciousness of a leaf turning to the sun, there was nothing but the
streamning away of energy into space. Always one cheek of the
globe was steeped in sunlight, but even if some trace of its
energy were caught for a moment in the building of a chemical
structure, it soon broke down again and dispersed. For it is
only life which casts its magical nets to catch energy and use it
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for the creation of new forms. Without it earth travelled and
spun and the sun’s rays were cast back into space.

It is not my intention here to tell the evolutionary history of
life on earth. I have already attempted it, and attempted it
moreover from the same point of view which is of significance
here—that is to say from the point of view of the evolution of
consciousness. I will only say that I have not repented my
heretical views that natural selection has not been the primary
and fundamental shaper of living forms. Life, it is now esti-
mated, is quite likely to exist on one hundred thousand million
planetary systems in our galaxy alone. To me it seems evident
that all we life-clad spheres are part of some far larger system
developing with all the inevitability of a peacock growing
from an egg. If this is some form of vitalism, then I am a
vitalist. And I see the function of our part of the system as being
the development of consciousness. If that is teleological, then I
am certainly a teleologist. Both vitalist and teleologist are dirty
names in natural science, where the idea of intention in nature
is abhorrent. Yet it is in fact very difficult to distinguish between
intention and more or less predetermined process. There can be
a theoretically infinite regress of patterned evolutionary se-
quences. The development of the individual creature from the
single-celled ovum; the evolution of the species during the span
of life on earth, and the evolution of some cosmic ‘creature’
in which our galaxy with its countless planetary points of con-
sciousness is playing its small part. Larger and larger in scale,
each may be patterned by a previous evolution. Just as it is hard
to deny that the ‘purpose’ of the fertilized ovum is to become
a peacock or an ant or whatever it may be, so in my view it is
impossible to be sure that it was not the ‘purpose’ of the
original molecules and solar radiation to lead to life and con-
sciousness on earth. And so on at every scale. Yet ultimately, of
course, one comes up against the first or last cause and the clash
with natural science.

No, I do not intend to repeat the story of the evolution of
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earthly life in all its marvellous variety of species, but only to
call attention to one aspect of it: the continuing relationship
between the sun and these its progeny. The supply of energy
for chemical reactions so essential in the first begetting,
only became more varied as organisms attained higher forms.
The most important became the process already described, the
stimulation of chlorophyll to enable plants to pasture on the
air. Then there is the direct dependence of our reptilian fore-
bears (and their surviving representatives) on the warmth of
sunshine. During the night hours, when earth had carried them
out of its reach, they became torpid; as useless without their
source of energy as a car without petrol, an electric element
without current. As well as such greater debts of earth to the
sun there are hosts of smaller yet equally vital ones; man and
many other animals, for example, would perish if there were
no sunshine to cause our bodies to manufacture vitamin D.
I still remember, though I was myself a small child at the time,
my father’s mingled happiness and anger when he came back
from a visit to Vienna after the First World War. He had seen
the city sick and suffering as a result of the Allied blockade, and
he had seen the hospital where his pupil and colleague Harriet
Chick was exposing half-starved children naked to the sun and
the cruel symptoms of rickets were being checked by the
radiation.

Then again the sun has always had a momentous mechanical
role to play in drawing water up into the atmosphere, where it
condenses again and rains back on to the land surface of the
globe that without it would be utterly desert. Thus nearly all
the vegetation, on which so much other life depends, is itself
doubly dependent on the sun: for carbon and water—its food
and drink.

Only a mixture of good sense and ignorance saves me from
telling of very many other ways in which the evolution and
maintenance of earthly life are at the mercy of our presiding
star. Instead I want to consider one highly distinctive form of
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our total dependence which has special significance for the
growth of consciousness. Human beings who have been born
blind can develop their full mental powers as members of
society, but this is made possible by their fellows who play the
part of their eyes, helping them through speech and touch to
project an image of the world in the perpetual darkness where
they are condemned to dwell. It is unthinkable that the human
mind or any but the most elementary forms of consciousness
could have dawned without secing and the light which is a
part of it.

Some very simple animals, even those with only one cell to
their name, have taken the first step towards sight in being
sensitive to light and moving either towards or away from it.
Creatures of this type would have been the first to make their
faint response as the globe spun them from daylight into dark-
ness. Their sensitivity is general to the whole of their minute
being, with no hint of an eye. The next step was taken by
organisms still small and unambitious in function which
possessed, however, limited patches on their bodies that were
chemically sensitive to light. These patches, moreover, were
supplied with nerve cells to convey the message of the chemical
change by an infinitesimal electric charge to muscle cells able
to cause movement. Creatures which made this important
pioneer advance towards sight included worms and other back-
boneless inhabitants of the ancient oceans—in fact the very
creatures which left the earliest traces of themselves in the pre-
Cambrian rocks, as though to symbolize the fact that as they
could receive faint impressions so too could they make them.

These worms and others equipped like them could not only
respond to light, but could also sense from what direction it
was coming, and could even be aware of movement if it caused
a shadow to fall across the sensitive patch. Indeed if the patch
were large enough they may even have registered some vague
intimation of form. So now, thousands of millions of years
after its birth, the solar system was beginning to see itself. In the
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utterly unreflective awareness of sunrise and sunset, of a passing
cloud, of the movement of a brother worm or of drifting algae,
these faint marine presences had started on the way which was
to lead on the one hand to all the glories of our arts and on the
other to the great eyes of Palomar and Mount Vernon where
men look out not only at the solar system, not only at their own
galaxy, but into distances where time and space and receding
galaxies stretch beyond sight and beyond comprehension.

The earliest creatures to leave clear fossil impressions of true
eyes were the trilobites, crustaceans ranging in size from a pin-
head to as much as eighteen inches long, which were abundant
in the Cambrian seas and represented the highest achievement
of life in their Age. They had two compound eyes, each with
many tiny lenses, and a median eye as well, and so mechanically
were well equipped for vision and had adequate nervous
arrangements to allow them to transmit what they saw into
action. With their lenses they could probably not only see in
some detail the dead and living organisms on which they fed,
but through focusing would be able roughly to judge distance.
Yet while some trilobites allowed the sunlight streaming
through the clear water to illuminate their hunting and scaven-
ging, other species forwent it, spending dark lives eyeless in the
mud.

The trilobites, lords of creation though they were in Cam-
brian times, were invertebrates and had nothing that could be
called a true brain. What they saw sent electric messages for
action—for the scuttle of limbs or the snapping of jaws, prac-
tically nothing more. With the backboned animals and their
perfectly unified central nervous system the control point grew
into a true brain and the intimate link between sight and mind
had been forged. It is indeed significant, even if only sym-
bolically, that in the embryonic growth of the vertebrates the
receptive part of the eye, the retina and its surroundings, bud
outward from the brain instead of sinking inward from the
skin as do those of the invertebrates.
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From this stage onwards not only was the animal able to see
all that surrounded him on the surface of the earth, the clouds,
moon and stars, and the great illuminator himself, but to form
clear inner pictures of things seen and store them as canvases
are stored in the vaults of some vast gallery. So great is this
power in man that he can draw, paint, carve, the remembered
scene or thing when it is not before his eyes. What is more (and
man himself does not know how), when eyes are closed and he
lies in darkness intensely vivid scenes project themselves before
his sleeping mind, lit, it seems, by the glow of remembered
sunlight.

Since the days of the trilobites very many kinds of eyes have
been evolved, suiting the habits of their possessors and enabling
them to see the world in their own particular modes. There are
differences in the breadth and depth of vision, and between
those animals which, like ourselves and all the primates, have
forward-looking eyes that give a single stereoscopic picture, and
those with eyes looking sideward, each with its own picture.

More significant in the relationship between eye and sun is
the division between creatures of the day and of the night. Just
as the black feet of the swan make him a clumsy fool until he
returns to his element, so the eyes of many birds, beasts and
insects keep them all but helpless until the sun has set. These
contrasting capacities depend upon a subtle and imperfectly
understood combination of the structure and chemistry of the
retina—that part of the eye corresponding to the sensitized
plate or film of the camera. A retina can be composed of one
or other of two types of cells or from a mixture of the two. The
kind known as rods make a simple response to light and enable
the eyes equipped with them to see by moon and starlight and
even by the faint glimmer of our darkest earthly nights. The
cones, in contrast, are adapted for acute vision in bright light
and for discrimination between colours. Thus among the birds,
all those that stir only with the dawn are supplied largely or
wholly with cones, while the owl (that messenger of the chil-

40



Birth of Man

dren of darkness) has large numbers of rods. Like most mam-
mals, man has both rods and cones, but one limited patch on the
human retina, the macula, is tight-packed with cones, and it is
probably this device that enables us to enjoy so fine a range of
colours.

But sight does not depend only on this mechanical action of
cells and of the nerve fibres that carry their signals. On expo-
sure to light, a chemical change takes place in the eye just as it
does in the silver bromide on the camera plate. But whereas the
bromide is affected once and for all, in our eyes the chemical
substances instantly recompose themselves for a fresh exposure.
When the light has been relatively strong this process is not
always complete; we are all familiar with the ghostly image of
the bedside lamp after we have switched it out at night, of the
window with its panes after we have looked away from it.

The chemical which reacts in the rod cells has been isolated
and given the name of visual purple, a stuff closely related to
vitamin A. Visual purple bleaches out in full daylight, but as
soon as the eye is shaded it quickly renews it, and it is this
renewal which we await as we stand bewildered on first step-
ping into the darkness. After half an hour the rods in our
retinae have again been steeped in visual purple and have
become ten thousand times more sensitive to light. Indeed the
human eye when fully adapted to the dark can appreciate a
smaller amount of light than any existing photo-electric cell.

In spite of all scrutinizing of eyes by eyes, the chemical sub-
stance in the cones, which must surely exist to correspond with
the visual purple of the rods, has not as yet been surely detected.
The chemistry of our daylight vision remains at present
unknown.

With colours and the enormous pleasure, as well as utlity,
they have for us, we are in the presence of another of the great
gifts of the sun. While many creatures see the world in mono-
chrome like an ordinary photograph, others respond to a few
(a bee can recognize blue but not red), apes and monkeys to a
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much larger number, and the normal man can distinguish as
many as one hundred and sixty shades when he looks at them
in sunlight. It is now a familiar thought that colour is not a
property of the thing seen, but is created partly by the light
waves, partly by the eye of the beholder. Colour leaves the
brightest flowers after sunset; a proportion of every generation
of men is born unable to differentiate between red and green.

The colours we enjoy are given to us by the spectrum of
visible light, by the ‘colours of the rainbow’, and therefore are
due to wavelength. One of those huge scarlet poppies blazing
in the sun is in fact absorbing all the blue and green wavelengths
and a part of the yellow, while reflecting a small proportion of
the yellow and all the red into our eyes. The fine black patches
at the base of each petal are absorbing the whole colour spec-
trum and giving us back nothing, while the petals of mar-
guerites growing beside the poppies are absorbing nothing but
reflecting the whole of the sun’s rays with the white effect that
the totality of the colours of the visible spectrum produces in
our eyes.

This much, then, is clear, if not simple. Colours as we see
them come from the different wavelengths of the solar radia-
tion, which in turn come from the different elements burning
in the sun’s furnace. But how our eyes convey them to the
brain, so that they can be used for road signals, exploited for
advertisements, brilliantly employed for imaginative effect in
paintings, remains almost completely unknown to the brains
that respond to them with such exactitude. Almost certainly it
is a combination of structure (the rods and cones of the retina)
and wavelength—sensitive chemicals comparable to visual
purple but not yet discovered in spite of most patient search.
Yet even if in time the seeing devices of eye and brain are fully
understood, the greater mystery surely remains. The reader has
only to look at whatever scene is before him and try to fathom
just what he is doing, just what is happening as he receives
this image of an outer world which is immediately a part of his
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whole consciousness (with associative thoughts streaming off in
all directions), to be made aware of this central mystery.

Birds may have a much keener vision than men, perhaps
being able to see by wavelengths down to infra-red, but
although they are probably well aware of colours, as is sug-
gested both by the gorgeous plumage of many male birds and
by the fondness for coloured scraps shown by such birds as
magpies and weaver birds, it is unlikely that they are able to
register anything approaching the human range. Our superi-
ority is due in small part to our eyes which have retinae well
packed with cones as well as rods, but in far larger part, surely,
to our uniquely elaborated brains. This leads back to one of the
most fascinating questions of human evolution. These unique
brains grew in the men-apes and ape-men of the Pliocene and
Pleistocene Ages, when, if the crude law of natural selection is
to be accepted, they were brought into being solely for survival
in an animal, and subsequently near-animal, hunting life in the
savannahs and forests, the wild hills and tundras of the natural
world. What an amazing chance, then, that this gathering of
birds’ eggs, frogs and reptiles, this pursuit of young animals,
this digging up of roots, this hunting and gnawing of flesh,
should produce the ear of Mozart and Beethoven, the mental
fibre of Socrates and Einstein, the eye of the great colourists—
of Renoir, say, and Van Gogh. Here I am once more teetering
on the teleological brink.

There is not very much more to tell about the physical
relationship of earth and sun. It is almost time to turn to the
mental relationship that grew with man. Looking out of the
June window before beginning this fresh chapter, I see the soft
red roofs of the village, the cedars standing like wide pagodas
against the sky, and I hear the chirping, calling and singing of
birds enjoying the evening light, an occasional bark or shout.
How secure it is, how substantial and long-established, this
Warwickshire at the centre of England. But now, as though
meeting an old friend on an X-ray screen, I am confronted with
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an altogether different presence. All the trunks and leaves, the
bricks and tiles, no longer named and outlined and substantial
but vast aggregates of atoms, the atoms themselves dissolving
into pure energy. The clear evening air, too, shows as only less
crowded with particles, and through them pulse endless inter-
flowing tides of waves. Waves of heat and light pouring from
the sun, radio waves streaming from all over England, sound
waves coming from vibrating chords within those brief organ-
izations of living energy, the birds, the dogs, the children. Yes,
the air is full of radiations and vibrations either shattering
against or flowing unimpeded through the once seemingly
solid atomic masses of the earth—those walls, those roofs and
trees. They are changing the chemicals in my eyes, trembling
the stretched membranes in my ears, sending electric currents
flickering through my brain and so stimulating in the midst of
all this matter, this energy, the mysterious powers of con-
sciousness.

It has endured for four thousand million years, this relation-
ship between sun and earth, and for at least a quarter of that
time their living offspring have been raised between them.
What will the end of the story be? Our star being of moderate
size it happily has a long calm middle age before it, long enough
surely to outlast the needs of our specics. Yet even if men are
not involved directly in the end of the relationship it has an
interest for us. It seems that after the sun has lived a little more
than as long again as its present age it will reach a turning-point
in its career after which it will become far more turbulent. So
much hydrogen will by then have turned into helium in the
heart of the sun that the pressure balance will become disturbed
in a number of ways. At first it will cause the sun to swell,
which will oblige its surface to cool somewhat even while it
emits more light. The helium core, which will by then have
been for some time stagnant and of even temperature, will
itself begin a nuclear conflagration which must lead to an
internal explosion. Thereafter the decline will be more like
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that of an old man. The star will shrink, turn white and far less
bright, at last perhaps to cool gradually down until it becomes
a lump of matter with no energy to give to life or any other
such adventure. But the end of the earth will come long before
this final solar senility. When the sun begins to swell and grow
brighter, that is to say in about another five thousand million
years, it will quite soon give this planet a climate with an
average temperature of about one hundred degrees Centigrade.
Life by then will have boiled away. As the radiation increases
earth itself will be vaporized, and before it begins to contract
again the sun will have swollen to two or three hundred times
its present girth, which means that it will reach the size of the
orbits of Mercury and Venus and perhaps even that of Earth
itself.

This seems a violent and cruel end to what, as we shall see,
has been very much like a love affair between star and satellite.
It is as hard to accept as our own personal deaths. And let it be
admitted that it is far less certain. For perhaps the minds of men
in A.D. 1962 are still in error. Or perhaps events on some other
scale of existence may intervene.

CHLOROPHYLL
Granules shown by the microscope



SUN FATHER AND EARTH MOTHER

ow AT LAST mind was dawning, raised between sun and

earth. Where for so long light had beaten back into

space, reflected from the lifeless surface of land and
water, where, later, eyes had evolved to use light and focus
images of their surroundings for animals in marvellous variety,
now between image and physical reaction came the pause of
thought. Faint, fleeting, indecisive at first, but growing always
stronger and more absolute as man found himself and lost
nature. The pause that enabled him to shape and to name.

In that dawn of mind, sunrise and sunset, if not the sun itself,
seem likely to have been among the first things to have been
named by the first men. Even such a being as Oldoway Man,
one of the earliest known hominids, who over half a million
years ago was catching lizards, snakes, frogs and young birds
with quick fingers and crunching them in his enormous jaws,
must always have been very much aware of the passage of the
sun across the gorge where he lived. He may conceivably even
have used the lips stretched over his ape-like snout to frame
sounds to express its coming and going. If so, then here already
was a step in creation through logos—the separation of day and
night.

I have tried to imagine the perceptions of the sun experienced
by these beings still shoulder-deep in animality. I am not
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ashamed to admit that it is easier for women to empty their
minds of all thought, yet even so this conscious effort to return
to a state so near the unselfconscious must defeat itself. One can
only recapture something of the simple and unchanging
sensuousness of it, of heat on the bare body, of dazzling skies
screened as though by a peaked cap by the overhanging brows,
of shade eagerly sought, of the pursued animal lurking in the
shadows. One can imagine perceptions differentiated enough to
provoke some dim awe at the approach of sunset over wide
African landscapes, and even for the sun itself as something for
ever out of reach and with the power to blind those who would
stare at it when it burned overhead.

I believe, too, that while Oldoway Man and his like were very
much aware of the sun in the outer world as an arbiter of day
and night and of the movements of their prey and of themselves
they also knew an inner world, below the threshold of con-
sciousness, where, indelibly imprinted, was the inheritance of the
aeons of nights and days to which life had been exposed since
its beginnings. So profound was this inner vision of light and
darkness, that it emerged with thought and language as one of
the most powerful and universal of all the symbols of mankind.
From our first recorded utterances onward, we find light sym-
bolizing the good, the rational, ourselves, and darkness the
irrational, the evil, our enemies. The children of light and the
children of darkness. This imagery dwells in every one of us,
constantly coming to our lips, and flooding out in poetry and
music. Nowadays perhaps we envisage it more often as the
light of the conscious, and the darkness of the unconscious,
mind. But always this hidden memory of the unnumbered
days and nights to which life has been exposed on this turning
globe is strong within us.

I have said that a kind of awe may have been felt even by the
earliest men for this unreachable, eye-dazzling presence in their
skies, for its journey from horizon to horizon and for the
golden transformation it could work upon the world at the
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time of its nightly disappearance. Yet it is unlikely that they or
their descendants for many thousands of generations could have
formulated either religious or heroic ideas concerning it. Their
power over mental images, thoughts and words was too
tenuous.

Yet one of the great events in human history, which took
place in this still remote time, may have had an influence on the
dawning mental relationship between man and sun. Before the
onset of the second glaciation, primitive humans such as those
who lived in the caves of Choukoutien near Peking, had over-
come the animal’s instinctive terror and won mastery over fire.
They may not have known how to kindle fire, but they main-
tained and controlled it. At once, surely, even the dimmest
minds must have recognized an affinity between the flames on
their hearths and the sun above them? Not only was there the
identity of colour, but also the same sense of heat striking the
naked body, the same defeat of darkness. When, much later,
man obtained pure gold from rocks and rivers, as soon as he
saw it gleaming in his hand he was to identify it with the sun.
The same thing in a simpler, less symbolic way, must have
happened as the hunter looked into the heart of his fire or saw
it from afar. Yet, practically, the dependence of the fire-owners
on the sun was lessened. Now, if they would, they could stay
awake and active when all sunlight had faded; they could pene-
trate caves where sunlight had never been.

I believe that a third glaciation must have spread and gone
again before men began to enact the rites and weave the tales
which were to turn our star-creator into a hero and a divinity.
It may be that Neanderthal Man made the first faint ritual
gesture. That he had imagination is shown by the burial of the
dead with food and weapons as provision for a life after death,
and by the eating of human brains as though with the thought
of participating in greatness. In the most ceremonious of
Neanderthal burials, that of La Chapelle-aux-Saints in the
Dordogne, the body had been orientated east and west.
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Whether this was chance, or whether it represents the begin-
ning of that potent and still living idea of identifying life and
death, sunrise and sunset, burial and the sun’s descent into the
underworld, who shall say? If East and West had this signifi-
cance for him, then Neanderthal Man initiated a symbolic
ritual which was to continue through all history.

Yet even if he did in truth initiate this ritual observance, even
though he did possess some imaginative power, I cannot think
that he was articulate enough to create myths and tales. Here the
blossoming would have come with the Upper Palaeolithic
peoples who succeeded his race, their heads filled with the fully
evolved brain of Homo sapiens but also with mental innocence.
As hunters they need not be supposed to have worshipped the
sun. That was to come later with the cultivation of the soil and
its plants. There is no trace among all the works of art made by
these gifted hunters of the last glacial age of any solar symbol,
or indeed of anything which could be intended to represent
sun, moon or stars or the heavens at large. Instead they carved
the figures of women whose great thighs, breasts and bellies
show that already they expressed not only wonder at woman’s
power to create new life, but fecundity itself and the birth in
man’s mind of the image of the Great Mother. Her splendid
figure was, indeed, the first religious image of a symbolic kind
to be shaped by our species.

The absence of any solar portrait or symbol in Palaeolithic
art may not mean that the sun had absolutely no part in it.
A rite practised among the pygmies of the Congo warns against
any such assumption. Frobenius was travelling through the
jungle with several of these skilful and brave little hunters when,
towards evening, a need arose for fresh meat. The white man
asked his companions if they could kill an antelope. They were
astonished at the folly of the request, explaining that they could
not hunt successfully that day because no proper preparation
had been made; they promised to go hunting the next moming
instead. Frobenius, curious to know what their preparations
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might be, got up before dawn and hid himself on the chosen
hill-top. All the pygmies of the party appeared, three men and
a woman, and presently they smoothed a patch of sand and
drew an outline upon it. They waited; then, as the sun rose,
one of the men fired an arrow into the drawing, while the
woman raised her arms towards the sun and cried aloud. The
men dashed off into the forest. When Frobenius approached
the place, he found that the drawing was that of an antelope and
that the arrow stood in its neck. Later, when the hunting party
had returned with a fine antelope shot through the neck, some
of them took tufts of its hair and a calabash of blood, plastered
them on the drawing and then wiped it out. Joseph Campbell
adds, “The crucial point of the pygmy ceremony was that it
should take place at dawn, the arrow flying into the antelope
precisely when it was struck by a ray of the sun. For the sun
in all hunting mythologies is a great hunter. He is the lion
whose roar scatters the herds, whose pounce at the neck of the
antelope slays it . . . he is the orb whose rays at dawn scatter
the herds of the night sky, the stars.” The return of the hair
and blood is, of course, propitiation, to secure that the death
shall be made good. Even though the surviving Palaeolithic
paintings are in caves where the womb of darkness rather than
the ray of the sun must have been sought, it is not impossible
that their makers carried out comparable magical rites in the
open.

Whether or no the sun played any part in their hunting
magic, it seems likely to have entered their lore just as it did
their everyday lives. Indeed, those peoples who lived in a
Europe still glaciated and exposed to a bitter climate must have
begun to know that delight in the sun, perhaps even that crav-
ing for it, which seizes us northerners today. Surely when the
hanging glaciers began to groan, crack and tumble with the
spring, when the river ice broke and grass grew for the game
herd, then the sunny day must have brought a fine lifting of the
spirits, perhaps have given the signal for dancing and song.
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Just as they were the first painters and sculptors, probably
these Stone Age hunters were the first true story-tellers, com-
posing such tales as modern hunters love to hear. And in this
lore the sun probably played its part not as any kind of divinity,
but on an equal footmg with animals, spirit-ancestors and
human heroes. This is how our star is regarded by the native
Australians. Among them there is 2 Sun Totem no lower but
no more exalted than those of the Kangaroos, Witchetty Grubs
or Honey Ants. In their legends it plays such a part as is found
in the Aranda bandicoot myth. All Australian myths are
lovingly wedded to a particular territory, and this one is con-
cerned with Ilbalintja, which is also a Sun Totem—centre.

In the very beginning everything was resting in perpetual dark-

ness: night oppressed all the earth like an impenetrable thicket.
e Gurra ancestor—his name was Karora—was lying asleep in

everlasting night at the very bottom of the soak of Ilbalintja; as
yet there was no water in it and all was dry ground. Above him
the soil was red with flowers and overgrown with many grasses;
a great tnatantja [ceremonial pole] was swaying over him. This
tnatantja had sprung from the midst of the bed of purple flowers
which grew over the soak of Ilbalintja. At its root rested the head
of Karora himself; from thence it mounted up towards the sky as
though it would strike the very vault of the heavens. It was a
living creature, covered with a smooth skin like the skin of a2 man.

And Karora’s head lay at the root of the great tatantja; he had
rested thus ever from the beginning.

And Karora was thinking and wishes and desires sped through
his mind. Bandicoots began to come out from his navel and from
his armpits. They burst through the sod above and sprang into
life.

And now dawn was beginning to break. From all quarters men
saw a new light appearing: the sun itself began to rise at Ilbalintja
and flooded everything with its light. Then the Gurra ancestor
was minded to rise, now that the sun was mounting higher. He
burst through the crust that had covered him and the great gaping
hole he left behind became the Ilbalintja Soak, filled with the
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sweet dark juice of the honeysuckle buds. The Gurra ancestor

rose, feeling hungry, since magical powers had gone out from his

body.

AZ yet he feels dazed; slowly his eyelids begin to flutter; then
he opens them a little. He gropes about dazedly; he feels a moving
mass of bandicoots all around him. He is now standing more
firmly on his feet. He thinks; he desires. In his great hunger he
seizes two young bandicoots; he cooks them some distance away,
close to the spot where the sun is standing, in the white-hot soil
heated by the sun. The sun’s fingers alone provide him with fire
and hot ashes.

His hunger satisfied, his thoughts turn towards a helpmeet.
But now evening is approaching over the whole earth; the sun
hides his face with a veil of hair-string, covers his body with hair-
string pendants, vanishes from the sight of men. And Karora
falls asleep, stretching his arms out on both sides.

The Bushmen, those little hunters whose ancestors once had
possession of the greater part of South Africa but who have
been decimated and driven into the wastes of Kalahari by
Bantus and Europeans, tell a charming story to explain how
the sun was launched into the sky. It is like the Australian tale
only in the status allowed the sun. It is venerated, but cer-
tainly not divine. Indeed the Bushman legend says that the sun
was an ordinary man in the days of their first ancestors,
although he was not one of them. When the story begins he
was an old man lying on the ground, and the light, which shone
from his armpits, illuminated only the immediate neighbour-
hood of his hut. An old woman told ‘the children’ that they
must go to him, wait until he fell asleep, then lift him stealthily
and throw him into the sky. This they did, and while they
waited the old man ‘lifted up his elbow, his armpit shone upon
the ground, as he lay’. Then after a while (or rather after many
repetitions by the story-teller) ‘they stealthily approached him,
they took hold of him, they all took hold of him together, they
lifted him up, they raised him while he felt hot. Then they
threw him up . . . they spoke to him . . . “O Sun! Thou must
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altogether stand fast, thou must go along, thou must stand fast,
while thou art hot.””

The children were successful and returned to boast of it to
their grandmother. After a rather obscure passage about the
shining of sun and moon in which the dependence of the moon
seems to be recognized, the legend ends with general rejoicing.
One of the reasons given for wanting to get the sun into the
sky was to ‘dry the Bushman rice’ (ants’ eggs). This final pas-
sage expresses the emotion of the hunter at its purest.

The Sun is here, all the earth is bright; the Sun is here, the
people walk while the place is light, the earth is light; the people
perceive the bushes, they see the other people; they sce the meat
which they are eating; they also see the springbok, they also head
the springbok in summer; they also head the ostrich in summer;
they are shooting the springbok in summer, while they see that
the Sun shines they see the springbok; they also steal up to the
gemsbok; they also steal up to the kudu, while they feel that
the whole place is bright; they also visit each other, while they
feel that the Sun shines, the earth also is bright, the Sun shines
upon the path. They also travel in summer; they are shooting in
summer; they hunt in summer; they espy the springbok in
summer; they go round to head the springbok; they lie down;
they feel that they lie in a little house of bushes; they scratch up
the earth in the little house of bushes, they lie down while the
springbok come.

On the huge, smooth rock faces of their hunting lands the
Bushmen painted pictures of springbok and other game in a
lively and realistic style curiously similar to some of the pictures
left so long before by the Stone Age hunters in Europe. The
likeness is enough to suggest that the imagination of these two
groups of hunting peoples, though separated by many thou-
sands of years, worked in very much the same way. Perhaps,
then, the sun stories told by our Palaeolithic forebears had much
in common with The Children are Sent to Throw the Sleeping
Sun into the Sky both in the kind of ideas expressed and in the
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way of expressing them. But how much greater would have
been the longing to have the sun ‘stand fast in the sky’ in the
chill of a glaciated Europe!

About twelve thousand years ago the grip of the last glacia-
tion began to weaken. The ice sheets which covered so much
of the northern hemisphere in America, in Europe and Asia,
the heavy ice caps and glaciers which crowned many mountain
ranges further south, began their slow retreat. This was the
fourth of the great freezes to grip the earth during the million
years which saw the emergence of man from among his ape-
like ancestors. Each seems to have lasted between fifty and a
hundred thousand years, while warm periods intervening
varied more widely. What caused them? The warmth or cold-
ness of the earth is so directly dependent upon the sun that one’s
thoughts turn at once in that direction. But most of the few
minds capable of interpreting the sun’s nature to the rest of us
are agreed that no fluctuations so rapid and abrupt could take
place in the amount of solar radiation. So if the ice ages were
indeed caused by a reduction in light and heat, it must have
been in the quantity reaching or staying with us and not in the
quantity (or numbers of quanta) leaving the sun. It may be that
a conjunction between a number of minor irregularities in the
earth’s habits caused the drops in temperature. These would
have been in such things as changes in the dlt of the planet’s
axis, small wobbles in its orbit caused by the attraction of other
planets as they pass, and very gradual shifts in the orbit as a
whole. Quite a different kind of explanation would attribute
the ice ages to the greenhouse effect. As it is the atmosphere,
and particularly its water vapour, which conserves heat by
preventing the escape of infra-red radiation, if it were thinned
the temperature at the earth’s surface would fall. How could it
have been thinned? Possibly by the passage of our planet
through meteor clouds—that is to say through clouds of par-
ticles too small to burn as shooting stars from friction with our
atmosphere, yet able to condense the water vapour into rain.
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Another suggestion is that the glaciations were in part due not
to any kind of change in light and heat but to mountain build-
ing. The rearing up of great chunks of the rocky crust into lofty
ranges certainly could promote the forming of glaciers, and
such upheavals had occurred before the ice ages began. On the
other hand as the Alps, Andes, Rockies and other ranges cer-
tainly never prostrated themselves, this theory cannot account
for the warm interglacial phases.

Whatever their cause, these occasions when our planet cooled
down and its whole face was transformed by the power of the
ice to gouge and grind, to carry and deposit huge cargoes of
soil and rock, to change sea levels, make lakes and divert rivers,
are a demonstration of that haphazard and therefore unpre-
dictable aspect of our universe which to me makes it more
tolerable.

Whether or no it was because earth had at that time just
emerged from a meteor cloud, there is no doubt that by
8000 B.C. the ice had withdrawn a very long way. Although it
took another thousand years or more for the polar ice caps and
the mountain glaciers to shrink to about their present limits,
the final retreat must have been fast enough to be easily notice-
able to the men who were in fact pushing their summer hunting
grounds northward in its wake. So it is not impossible that
some stories about the sun, some of the anxiety concerning its
health and stability, might spring from long traditions of hard
times.

It was now that man began to change his way of wresting a
livelihood from his planet. It was to bring about a revolution
in his attitude to the sun far more profound than anything that
could result from the onset or retreat of an ice age. It represents
a major advance in the evolution of man’s relationship with
nature. Whatever view is held concerning the meaning and
mechanics of evolution, it can no longer be questioned that it
took place, and therefore that looking from the beginning of
life one can see mankind shaping along an unbroken line of
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living forms. We see the limbs, the nervous system and the
head with so remarkable a future before it developing in the
vague, half-lit under-water world; the emergence into full day-
light, the warming of the blood, some millions of generations
following one another among the branches and tree-tops, the
lifting of the body upright which went with life back on the
ground. In spite of the metamorphoses—from fish to reptile,
from reptile to amphibian, from amphibian to mammal, as
great as those passed in a single life-span by butterfly, moth or
dragonfly, all these ancestors were alike in living off the other
forms of creation which were evolving beside them. With
mouths, with scaly, then furry, paws, at last with hands, food
was gathered in. What was there was taken, both plant and
animal. When mounting intelligence and the making of tools
began man’s isolation from the unity of natural life in which he
had existed until then, there was, to be sure, some change. The
pause to make a tool for hunting was a counterpart to the pause
of conscious thought. But still there was no attempt at a god-
like mastery over any part of his living environment. He used
tools, cunning traps and the collaboration of individuals to take
the place of claws, strength and the pack. Yet once the chase
was on, it was again speed, physical skill, keenness of eye, the
instinct-guided body. No slow authority, no apprehensive
mastership.

Now these things were to begin. As, further north, summer
by summer the ice contracted, exposing fresh land for the
hunters, fishers and fowlers of these latitudes, somewhere in the
warmer lands lying east of the Mediterranean men and women
began to control the freedom of movement, the feeding and the
breeding of certain animals which proved to be amenable, and
to sow and select the seed of plants.

The story of this initiation of the farming life which was to
be man’s main support thereafter has been told hundreds of
times. Every possible phrase to describe it has been worn to a
cliché. I do not want to repeat any of them, but only to strive
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to understand man'’s changing awareness of the sun, the inevit-
able birth of the agricultural gods.

Even the Stone Age hunters knew imaginative desire. The
splendid paintings and carvings in their caves show a desire for
the animals they pursued of a kind that merged into love. The
images of the Great Mother show a desire for fertility that may
have merged into anxiety. But now a mingling of the old awe
and desire was to be wedded to a new sense of responsibility
and with it to a far greater and more lasting stress.

As far as their domestic animals were concerned, they pro-
bably felt much the same longing for abundance which the
hunters had known for wild game, though intensified and made
more precise by their own handling of the births, their counting
of kid and lamb, calf and piglet. It was the cultivation of plants
and tilling of the soil that turned men’s minds in a new direc-
tion. One immediate effect was to give the Great Mother, the
hunters’ embodiment of female fertility, a new aspect. While
her original role was only enhanced by animal breeding and
still more by the fact that cultivators long for many children
while hunters must often destroy their new-born, she now
emerged also as an expression of the fertility of the soil, as the
Earth Mother. In all the centres of earliest farming—in south-
west Asia, Egypt, western India and round the Mediterranean
—her image was shaped, usually more stylized now, but still
showing the full hips, belly and breasts of her original mani-
festation among the hunters. The earliest solar symbol known
to me is about six thousand years old, from the village of
Ghassul in the Jordan valley, while not far away, the oldest
known settled cultivators in the world, at Jericho, had shaped a
statuette of the Mother Goddess at least two thousand years
before. This is inevitable, for she did not have to be created in
the imagination of the pioneer farmers, she had haunted the
mind of man for thousands of years. Yet she did acquire an
altogether new facet as Earth Mother, and as time went by this
was often to be split off into an independent goddess—after the
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bewildering fashion of deities, who for ever divide and coalesce.

Far more deeply significant than the coming of the Earth
Mother was the cultivators’ urge to look upwards to a source
of divinity outside the planet on which they trod. It was the
beginning of all the Fathers which are in Heaven.

The change from hunting to agriculture led not only to a
more settled life, but also to a more measured one in the sense
that actions had to be repeated regularly day by day and season
by season. Little though these first cultivators knew of a spin-
ning globe, of its tilted axis and yearly journey round the sun,
they had to calculate the results. The sun’s seeming voyage
across the heavens was their diurnal clock, its seasonal move-
ment the timepiece for their year. It is true that in some regions
the hunters had made annual migrations, but in their passive
role the timetable was determined not by them but by the wild
game. Now their successors had to take the initiative in mating,
sowing and reaping.

So from quite early days of farming the sun must have begun
to assume what was always to be one of its leading attributes—
divine power as a source of order and measurement. Often in
later times this was to develop into the idea of the sun as a dis-
penser of divine justice. The development in part came natur-
ally from the unity of law and order, but was also due in part to
the image of the sun as an all-seeing eye which, from its high
road in the sky, could detect every man’s most secret deeds.
While the abstract concept of justice is not likely to have
troubled these tiny farming communities as slowly they forged
the chains of peasant custom, the much simpler notion of the
heavenly watchman may well have appealed to them as the
divinity of the sun grew and brightened.

While those attributes of the sun which in fact sprang from
the fixed motions of the solar system may from the first have
been an important part of that waxing divinity, quite a different
group, those which in fact sprang from solar energy, were
probably always of greater power. To the peasant striving for a
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good living, order and measurement, law and the watchful eye,
cannot have half the emotional appeal of the idea of fertility.
As soon as man had taught himself to plant seeds in the soil and
wait to harvest them he was bound to discover the power of the
sun over his crops. Those who lived near forest or woodland
would sece how vegetation came only where the sunlight could
strike through to the ground; all cultivators would have
observed that crops sown in heavy shade did not flourish and
would have been struck by the pallor, feebleness and early
death of plants struggling to grow in near darkness. Equally
almost all would become aware that the sun’s warmth was
needed for the germination and ripening of the grain.

So, as lord of crops and measurer of seasons, the sun was
deified. No longer a minor hero in hunters’ tales, it became a
god to be served by ritual, prayer and sacrifice, and to be worked
upon by magic.

While not universal, sun worship was to become immensely
widespread. There is hardly a region of the world that did not
know it at some time and in some form. What seems astonish-
ing to a dweller in a land of cloud, rain and mist where the sun
is evidently adorable, is that its worship should have prevailed
equally, and indeed even more, in lands where the sun might
seem a tyrant, scorching and withering all life and hope. Egypt,
Persia, Mesopotamia, India, Central and South America, all
these are territories where summers end with the land parched
and brown and where crops can be shrivelled by drought, yet
they include the very regions (other than Japan) where sun gods
achieved their greatest glory. Evidently to peoples at home
nearer to the equator, the sun standing straight overhead does
not seem so hostile as it does to us pale northerners. They are,
on the contrary, only made more aware of its majesty and
power. It is also true, however, that among some of these
peoples a cruel and even murderous aspect of the solar deity
was recognized. But it provoked propitiation rather than
loathing or neglect. It is more sad than surprising that often at
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the simpler levels of religious emotion it is the cruel forces—of
storm, disease, death—that receive the greatest tribute. Benign
powers call for less service and sacrifice.

The divinity of the sun as it rose in the minds of men was
very generally seen to be masculine. This would appear so
inevitable that it is astonishing to find that it is not quite so
universal as the femininity of the Earth Goddess. It is not only
the obvious symbolism of their physical presences. The earth
which is ploughed, receives the seed and nourishes the growth
of the new life; the sun which strikes down to germinate the
seed, the sunbeams with their phallic suggestion. But deeper
than that, it seems that the archetypal inheritance of darkness
and light instilled in us since the beginning of life is in some
manner linked with the sexual principles, with the yin and the
yang. Carl Jung does not hesitate to identify the earth, dark-
ness, the ocean, the unconscious, with the feminine principle,
light and consciousness with the masculine. He finds, too, that
in modern man the sun is the usual symbol for the individual
consciousness. Girls and women feel close to nature; when their
unconscious is excited into poetry (usually by love or eroticism)
they write innocently of themselves as trees and flowers and
earth itself. Men are inclined to feel themselves as aliens to this
world, to have spirits that belong to some more lofty sphere.
When raised to their highest pitch of imagined glory as divine
kings, it is with the sun they most often identify themselves.
And, to return to simpler things, in the beautiful little sign of
the yin and the yang, formed heaven knows how deep down
in time and the unconscious, the female yin has emerged as
black while the male yang has the whiteness of the sun, of
consciousness.

The idea could hardly be more directly and inevitably ex-
pressed than in this creation story told by the Apache Indians
after they had given up their hunting life and learnt the agri-
cultural way of life from the Pueblo. First they describe how in
the beginning there was no world—‘nothing but Darkness,
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Water and Cyclone’—but there were the gods who had
always existed and
who had the material out of which everything was created. They

made the world first, the earth, the underworld, and they made
the sky. They made the earth in the form of a living woman and
called her Mother. They made the sky in the form of a man and
called him Father. He faces downward, and the woman faces up.
He is our father and the woman is our mother.

This simple and profoundly truthful concept is at the heart of
the tenaciously held faith of many of the American Indian
peoples. Very often, moreover, the male deity is addressed not
as Sky but as Sun Father; this confusion, this ever-shifting inter-
change between a universal god of the heavens and one em-
bodied in the sun alone is common throughout the world and
at all times. It is not difficult to understand. It may be said to
find one of its explanations in the exalted and lovely imagery of
the Pueblo, peoples who nearly achieved a high civilization,
comparable to that of Maya and Inca, at the time of our early
Middle Ages, and who ever since have lived a settled village
life in a part of their ancient homelands.

I choose to write at some length about the Pueblo partly
because they are a humble yet cultured farming people whose
way of life seems to have much in common with that of the
earliest farmers in the Old World, but more because, at one
remove only, [ am in touch with one of their sun priests, a true
Koshairi. This is the only place in this book of mine in which
I can claim to have had questions answered by such a priest, a
man whose office makes him a master of the sun, who could,
if he did not love the world, halt it in its tracks or plunge us
back into endless night.

His name is Valencio and he comes from Santa Ana, a pueblo
built of soft red-brown adobe on the banks of the Rio Grande.
Near Santa Ana is one of the ancient pueblo of his people, one
which has acquired the name of the Coronado Monument,
because it was on the line of this conqueror’s march. The
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curator of the Monument is John Sinclair, and Valencio is his
assistant. It so happens that the chief kiva there, the circular
underground sacred house of the Pueblo Indians, has its wall
paintings extraordinarily well preserved. Here, in brilliant
colours, we can see the doings of the nature gods, see sun, rain
and storm depicted, all to the purpose of bringing more maize,
more universal abundance to the community. In fact these
murals illustrate the tradition which Valencio has inherited
from his ancestors, the ceremonial life which he himself enacts,
and which, I hope and pray, will be handed on to his children
and his children’s children.

John Sinclair, the writer, brought up in England, has so great
a loathing of the admass way of life that he has retreated with
his wife to this ruin, isolated except in the tourist season, where
he can look across the Rio Grande, set with huge cotton trees,
to the desert and the sentinel mountains. The sun is very much
lord of this desert country, not only through its strength and
unshaded brightness but because the whole scene is transformed
by its journey. There is the bright blue morning with every
detail sharp, the mountains craggy and near, the dull, camel-
coloured afternoon and the enchanted evening hours when
desert and mountains look like a bed of petunias seen through
smoke.

I asked John Sinclair whether the Sky Father was a true Sun
God or rather an Amerind Zeus. He replied that as far as he had
been able to learn from years of talk with Valencio and the
other Koshairis, Oshatsh, the Sun, in spite of his seeming
brilliance in our eyes, serves as a shield to protect frail humanity
from the intense light of the Great Spirit, the shaper of the
universe, who travels across the sky behind him showering
blessings on the earth and the people of his creation. This con-
cept of the sun as a shield set between man and the overwhelm-~
ing creative light seems to me not only imaginatively inspired,
but one which we might all find acceptable. We know now
that our star, that gaseous ball with a nuclear furnace at its core,
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was the immediate creator of all life on earth; but intuition and
reason alike both make us inclined to believe that this was but a
parochial creation, and that behind it lies some great source of
life and mind, much as my own consciousness lies behind the
hand which spells these words. I should not find it hard to
worship Oshatsh.

This is the loftiest theology of the Pueblo. As with the
religion of almost all peoples, it exists side by side with ideas
and practices much cruder or more naive. Generally, like other
American Indians, the Pueblo regard all that is below us as
feminine, all that is above as masculine. The underground kiva,
where the men can keep their sacred masks and robes and guard
the secrets of their ritual preparations out of sight of the world,
is entered through an opening in the roof. The main pole of the
rough ladder which leads down into the shadowy room is
always left very long so that it thrusts obliquely towards the
sky. Although there are other interpretations (and probably all
are simultaneously true) the simplest story is that the dark
cavity of the kiva, the opening of the hatchway and the pene-
trating ladder symbolize the act of coition between Sun Father
and Earth Mother.

In the floor of every kiva, whether it is still at the heart of the
religious life of a thriving village, or whether it lies gaping in
one of the many ruins from which Pueblo life has receded,
there is a small hole set with stones, symbolizing the entrance to
Shipapu, the underworld which is also the womb of Naiya
Ha’atse, the Earth Mother. In the beginning the first human
beings emerged into the upper world through this opening, and
so will every new-born baby to the end of time. When the
Sun God descends behind the West World Mountain he enters
the underworld and spends the night with such lesser deities as
Iatik, the Corn Mother, who gave to mankind the maize which
was, as she said, the very milk of my breasts’. In the morning
Oshatsh is ready once more to rise up behind the Fast World
Mountain and start his climb to the zenith.
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Many sun myths are told by these Indians living by the Rio
Grande. They are full of contradictions; for instance in Valen-
cio’s village of Santa Ana it is held that Iatik made the two
sisters who in turn made mankind, while at Zia, which is only
ten miles away and where the villagers speak the same Keres
tongue, the creation of the sisters is attributed to the great
Spider, Sus’istinako. It might be thought that this meant that
the Spider is an alternative form of the Corn Mother, latik,
but in fact the Zia assert that he is male, while it is the Santa
Ana people who call this being the Spider Grandmother. Again,
and even more baffling, when the Koshairis go into retreat for
the winter solstice to work for the safe return of the sun, in
one of the chants it has to be addressed as My Sun Mother, a
sudden reversal of the normal Sun Father which Valencio can
do nothing to explain.

One of the simplest sun myths is told at Santa Ana. In the
underworld there was only darkness, so when the First People
came out of Shipapu to walk on the face of the earth and found
the sun burning overhead they were terrified. They tried to
escape back into the underworld, and would have done so had
not the Koshairis come to the rescue. They saw that the way to
dispel their people’s terror was to make them laugh, so they
began to clown, doing all kinds of antics—mostly erotic. So the
First People were filled with merriment and saw that the upper
world and its sunlight were good. As for the Koshairis, many
of them have continued to clown ever since. I have myself
watched some of these holy clowns at the great Shalako cere-
mony at Zuni, and found them really funny even though I
could not understand their bawdy jokes. At Santa Ana, then,
they know that sex and laughter cast out fear, and free us to
lead a life in the sun.

The Zia tell another quite different and more ornate story.
They say that in the beginning there was no light and everyone
and everything was very cold and damp and miserable. Sus’is-
tinako decided that he must do something about it, so he spun
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a web of corn meal fixed to the four points of the compass, and
in the north-west quadrant he placed one magic bundle, in the
north-east another. Then the Spider chanted and enacted all due
rites with prayer-sticks and holy water and tobacco until the
two bundles began to tremble like gourd rattles shaken in a
dance, and to emit small murmurs. Then the bundles burst
open, and from each one stepped 2 woman. The sister who
came from the western bundle was the Mother of the Indians,
while the sister from the eastern bundle (so the story now goes)
was the Mother of the White People, the Negroes and the
Germans. Sus’istinako went on chanting, the two women
danced and all creation emerged—animals, birds, trees, corn,
melons, beans, turquoise and flint—the good things of life. But
still it was quite dark; people bumped into one another and
could take no pleasure in the new creation. So the Spider
Sus’istinako ordered the two sisters to make the sun. They
gathered up the red and the white materials that were needed
—abalone, redstone and haematite. They ground them up with
water and shaped the dough into a gigantic ball, then carried it
towards the East World Mountain where they encamped and
performed fitting ceremonies. Next they catried the ball to the
top of the mountain and peered into the depths beyond, which
seemed even darker than the darkness of the rest of the world.
They pitched it down, but before long it began to ascend once
more and to shine, faint and blue at first but turning to yellow
as it stood above the people. Then a new sour.d was heard as
men and women began to sing, delighted with one another and
with the beauty of the world revealed to them by the coming
of light.

Most of the Pueblo myths treat of the sun as a source of light
and fertility and happiness, but the Indians also recognize the
divinity of the sun as Measurer. Every day of the year the War
Chief, who in some ways acts as the Headman of these most
peaceful villagers, watches Oshatsh as he rises behind the eastern
mountain peaks. From the point of his emergence he takes the
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God’s orders for all seasonal acts and the rites which prepare the
way for them. So the War Chief hands on Oshatsh’s commands
to the people for ditching and irrigating, for planting and
harvesting.

In the same way the daily stations of the sun give the signal
for special acts of worship addressed to Oshatsh himself. The
most important of these take place at the summer and winter
solstices, the one held in May soon after the Corn Dances at the
pueblo of San Felipe, the other in mid-November after the
Jemez Corn Dance. The dates are puzzling. When John Sinclair
asked Valencio why the solstices were celebrated a month
ahead of the White Man’s reckoning, and indeed ahead of the
obvious solar reckoning, he could only reply, ‘Because that is
the way we want it.’

The recognition of the sun as Measurer, and the careful
attendance on its stations, are a part of the continuous awareness
of the cardinal points of the compass, and of zenith and nadir,
characteristic of Pueblo and of most other Amerind cultures.
Each quarter has its own colour, and this world and the undet-
world are seen as divided into four regions corresponding to the
cardinal points. It is curious and pleasing that these Indians,
who have no knowledge of actual world geography, neverthe-
less live with this consciousness of the world lying quartered
around them. When I was watching the Shalako and the clowns
dancing in a house at Zuni, [ found myself sitting against the
family shrine which had a path of corn meal leading up to it
from the doorway; hanging just above it was an equal-armed
wooden cross painted with the colours of the four quarters and
with a bird set in the position of the zenith. The same figure is,
of course, represented by the arms of the com-meal web spun
by Sus’istinako in the creation myth. Incidentally, one of the
two great Shalako divinities had golden-rayed sunflower
designs woven into his skirt, while the other had symbols for
rain and clouds.

Every ritual occasion on which Oshatsh is himself honoured
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has its appropriate prayer, spoken together with the appropriate
act—the offering of corn meal, the planting of prayer-sticks and
other more elaborate ceremonial. Each prayer is divided into a
statement of the occasion, a description of the offering, and the
request. The following prayer which is daily addressed to the
rising Oshatsh shows that these requests are not greedy and
grasping but are simply to beseech him to fulfil his divinity at
its best and fullest.

Now this day, my Sun Father,
Now that you have come out standing
To your sacred place.

That from which we draw the water of life
Prayer meal—
Here I give unto you.

Your long life,

Your old age,

Your waters,

Your seeds,

Your riches,

Your power,

Your strong spirit,

Of all these, to me may you grant.

Here, surely, is a prayer which simple agriculturists of all
times and all places might address to their Sun Father until
wrong knowledge sealed hearts, minds and lips?
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SUN OF JUSTICE

HE ACHIEVEMENT OF Bronze Age civilization marked a

crucial stage in the growing up of Homo sapiens, with all

that implies for better and for worse. Now, five thousand
years later, it is easy to think of the rise and fall of civilizations,
but this was the first time our world had ever known one. It
was the first time the globe had supported cities, palaces and
temples, roadways and their traffic; the first time human society
bad supported artisans and masons, merchants and nobles,
scribes, priests and kings. This step towards adulthood, how-
ever, was taken only in a few tiny patches on the earth’s surface;
over most of the rest of it mankind continued in its old ways,
either with simple farming by small, self-supporting and illiter-
ate communities, or by the hunting which had gone on since
the beginning.

The change in the habits and values of life that went with
living many thousands together in cities, inevitably affected
man’s relationship with the sun. But before describing these
more general happenings, I must record one significant event of
a different kind. It belongs to the series which began with the
development of the first eye able to respond to daylight, and
continued with the naming of the sun by the spoken word.
This next event was the pegging down of that name with
written symbols. Writing was first achieved in Sumeria, begin-
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ning with pictograms but rapidly evolving into the strange
reed-written script of cuneiform. Among the earliest signs, it is
not surprising to discover, was one for the sun. So now a man
could not only speak of the sun but could send messages about
it, could record something of its behaviour and movements.
He could, moreover, write down and preserve for our eyes to
see (in daylight which is still the same but which shines on so
different a world) the myths and hymns in which the sun was
exalted. From the earliest texts, the sign for this sun was always
accompanied by a determinative meaning divinity.

Existence in a large community where men were brought
together as much by where their houses stood as by their tribal
or kinship ties, inevitably led to a weakening of custom and a
strengthening of conscious order and law. For the individual,
civil order, wider horizons, knowledge of foreign peoples, led
to a heightening of personal self-consciousness and of intellect
at the expense of intuition. All these trends encouraged a higher
theology, a greater awareness of order in the cosmos and parti-
cularly of the heavenly bodies, with which the order of civiliza-
tion could be identified. Yet at the same time men still thought
in terms of myth and not of logic, and the gods remained
wholly immanent in nature. Thus the whole tremendous force
of pristine civilization went into establishing harmony between
man, nature and divinity, or, as it could be more simply ex-
pressed, between heaven and earth. And as the greatest of the
heavenly bodies, the sun came to live in the heart of society.

Yet in another sense the sun and all divinities became more
remote from the ordinary man and woman. This, and many of
the other changes, were brought about by the growth of a
professional priesthood. I have called Valencio of Santa Ana a
sun priest, and so he is, but he and his fellow Koshairis are very
much part-time priests. Valencio himself helps to look after the
Coronado Monument, most of his fellows look after their maize
and sheep and cattle; it is only on special occasions, such as the
retreat before the solstice, that they can expect the community
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to support them. In the pueblos, and doubtless also in the
Neolithic villages of the Old World, the priests had to grow
their grain and meat, while all the villagers enacted the rites and
sacred dances of the passing seasons and personified the gods
when they appeared upon earth. In the cities which grew up
beside Tigris and Euphrates, Nile and Indus, the responsibility
for intercession with the gods became so evidently onerous that
it required the complete devotion of many priests. So the
initiated and professional go-between was instituted, the regular
priesthood able to interpret man’s wishes to the gods and the
gods’ intentions to man. The priesthoods which started with
every man’s support, but which too often ended in exploitation
and abuse.

So as villagers became citizens they no longer themselves
enacted the rites which made the sun rise in the morning and
which turned it safely back at dead of winter; they became
instead a congregation. Nor could a professional priesthood of
growing power be satisfied to worship the gods in the village
squares, alleys and houses, or at the springs, lakes and moun-
tains linked with them in simple myth. The god must have his
own house, a richly furnished house, where, moreover, a line
must be drawn beyond which the ordinary citizen might not
pass, a line cutting off the Holy of Holies where only the foot
of a priest could safely tread. So at the heart of every one of the
new cities, temples were built on a scale to dwarf the clustering
houses of the mortal inhabitants.

Only one other building might rival the god’s dwelling, or
even be a part of it, and that was the house of the king. For
another institution of Bronze Age civilization of prime signi-
ficance in this history was that of kingship. Here was a go-
between whose relationship with his people and with the gods
was more direct and potent than that of the ordinary minister-
ing priest. For kings embodied the divine in their own persons
even though the order of their divinity varied widely. In
Egypt where a mystical chieftainship went back to remote
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times, it was a natura] development that an absolute monarch
should govern the land when it became united. So it was that
from the beginning of the Old Kingdom Pharaoh was himself
a god, a full member of the pantheon. In Mesopotamia, on the
other hand, where from the first the city state was the political
unit and where government was by council of the citizens,
kings were appointed as governors when the strains and respon-
sibilities of high civilization became too much for the old
democratic ways. Days when there were no kings were tradi-
tionally remembered. It is not surprising, therefore, that with
few exceptions the rulers of the Sumerian and Akkadian cites
made no claim to godhead. One of their most usual titles meant
‘Great Man’. They embodied the sovereign power of the
people, and kingship had ‘come down to them from heaven’,
yet the men themselves were no more than mortal. Some trace
of royal divinity survives, one of the many strange anomalies in
our scientific age, even in the constitutional monarchies of
western Europe, though it is left but the merest crack between
the social, political and mass entertainment aspects of their
sovereignty.

There has been a powerful tendency for sun gods to be
identified with divine kings even in nations where they were
not the supreme deities of their pantheons. This is clearly,
albeit corruptly, expressed in the attitudinizing of that most
Christian monarch Louis XIV as Le Roi Soleil. The majesty of
the supreme head, of the personification of his society, is
identified by the psyche with light, with brilliance; this, I
think, is one cause of the tendency. Then it is an all but univer-
sally recognized attribute of the inspired person to have bright-
shining eyes (Beware! Beware! His flashing eyes, his floating
hair!), and the interplay between eye and sun, sun and eye, is
one of the unbroken threads in solar myth and imagery. Finally,
and this was surely of the greatest importance throughout the
Ancient World, a heightened sense of order and organization
which was a part of the new ways of civilization found its
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centre point in kingship. The Sun God was the measurer and
all-seeing dispenser of justice, the king the very pivot of the
law and right ordering of society. It was a part of the total inter~
penetration of man, nature and divinity.

More precisely, too, it scems that in Mesopotamia, and in a
rather different manner in Egypt, the regular and coherent
movement of sun, moon and planets having been discovered
after patient study by generations of priests, the earthly polity
of city, state or nation was seen as striving to reflect or repro-
duce this harmony of the heavens. And as, possibly below some
remotely exalted deity of the sky, the Sun God was the evident
master of the heavenly order, so the king, his earthly counter-
part, was gladly recognized as his agent or true incarnation. So
began the history of sun kings which can be pursued from
Mesopotamia and Egypt to Ancient Mexico and Peru and on
to Japan, until, at last, a half-obscured glint of it appears in that
golden robe in which Elizabeth II of England was secretly
vested (hidden by the canopy even from the eye of the tele-
vision camera) at her coronation in Westminster Abbey. Per-
haps it lingered, too, in the words of Archbishop Fisher,
himself a priest hardly likely to have much sympathetic under-
standing of sun worship, when before the enthronement of the
Queen he prayed that God might establish the throne in
righteousness that ‘it may stand fast for evermore, like as the
sun before her, and as the faithful witness in heaven’.

It is a remarkable coincidence that a discovery and an inven-
tion attendant on the creation of Bronze Age civilization came
just in time to provide symbols for the sun gods and their
temples. These were gold and the wheel. Gold was the first
metal to be worked by man and was already in use between
five and six thousand years ago. Its colour and bright sheen, and
above all the fact that it was eternally bright, incorruptible
and untarnished, meant that it was instantly recognized as the
metal of the sun. Through all the history of civilization gold
remained as it were the solar garb, dressing heaven knows
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how many solar disks (of which the one raised by the Incas in
their great temple at Cuzco is only the most famous), kings
and queens, images and crowns, haloes and hosts of other solar
forms.

The invention of the wheel was a necessary part of the
growth of city life. Better transport than the sledge, travois or
pannier was needed for the long-distance trade and the food
markets which were a part of the new ways. The earliest wheels
were of the solid wooden kind known to have been in use by
the middle of the fourth millennium B.c. in Mesopotamia, and
still to be seen in many lands turning side by side with those of
the latest motor—car. Although these do not evoke the idea of
the sun so immediately as the spoked wheel, which may not
have been devised much before 2000 B.c., the image of a
travelling disk was probably already enough to suggest it.
Furthermore some solid wheels had the felloes held with radiate
clamps in a way which was as suggestive of rays as spokes them-
selves. The identification would have been reinforced by
notions concerning solar transport. All peoples were impressed
by the Sun God’s tremendous journey across the sky and wished
to think of him using the best vehicle available. It was only in
times and lands where there were no carts, boats or riding
animals that he was allowed to walk. In the earliest Sumerian
texts he is still on foot, but as soon as it was available on earth
he was supplied with a carriage, and this idea became wide-
spread. So that quite apart from the identification of the wheel
with the sun disk, there was early an association of the two.
Curiously, the same thing can be said of the wheel and royalty.
The oldest surviving wheeled vehicles are hearses, buried to-
gether with slaughtered draught animals and servants, in royal
graves at Kish, Susa and Ur. Gordon Childe observed ‘Before
2500 B.C. burial with a hearse had become a prerogative of
kings in Mesopotamia. Significantly enough the first wheeled
vehicles to survive in Georgia, south Russia, Bohemia and
Bavaria are also hearses, buried in the tombs of barbarian kings
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or chiefs. It looks as if the association of wheeled vehicles and
kingship had been diffused with the wheel itself.” So, although
it is by no means universally consistent, we seem to see a
glittering cavalcade of kings, gold-clad and crowned, of sun
gods and flickering wheels driving along the routes of heaven
and of earth.

As man civilized himself for the first time in history, then, his
relationship with the sun and sky certainly became more
exalted and more consciously organized. Divine kings might
mean that the Sun God or at least his regent was present on
earth. Priests studied the heavens, learnt more of the move-
ments of the heavenly bodies and saw the heavenly order as
interwoven with the human and terrestrial. So far, indeed, did
the leaders of society begin to look upward that Mother Earth
below their feet received less honour. The Great Goddess, who
had been the first and for so long the sole religious image to be
conceived and given material expression among mankind, came
to take second place to sky deities in most centres of Bronze
Age civilization. This had the further meaning that in a much
profounder sense the masculine principle gained a new domi-
nance over the feminine—which had perhaps achieved its
greatest dignity during the millennia of village agriculture.

History moves on through time. It is made up of events in
the outer world—the development of agriculture and of cities,
the institution of sovereignty, the discovery of gold, the inven-
tion of the wheel. But at the same time it in part represents the
happenings in the inner world of men’s minds, the psycho-
logical history of mankind. Again to some extent the psycho-
logical growth of the individual repeats that of the species, just
as does his bodily growth. No genius could be great enough to
disengage the intricate plaiting of these three strands, their
causes and effects. All that can be attempted is always to keep
them in mind, so that when one strand is being examined, the
presence of the others is never forgotten. At this period of time,
the fourth and third millennia 8.c., it is possible to see the rise
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of the citizen above the villager and hunter as a heightening of
self-consciousness at the expense of the unconscious. The city
broke down the organic life of the tribe, the individual was
forced to become more aware of himself and his separateness.
Light and the masculine advanced in relation to dark and the
feminine. The cause of the religious change can be seen as the
law and order of a more complex society under authoritarian
rule, the institution of a professional priesthood with the
resulting development of astronomy and theology, but it can
also be seen to be the psychological growth of man. Deities can
be accepted quite simply as personifications of the powers of
nature in the outer world, but they can also be seen as the mani-
festation of the inner forms of the psyche. Both interpretations
are true, for the impressions made upon us by the outer world
and the expressions of our inner life must always flow into one
another, enhance and reflect one another. Nevertheless there
can be no doubt that the human psyche is the dynamic force
within our history. If an appropriate analogy is sought, it could
be found in that nuclear furnace of hydrogen and helium within
the sun. Invisible and unknowable, the whole solar system yet
depends upon it, from Mercury to Pluto and from the crown
in the Tower to the icy rings of Saturn.

Returning now to the river valleys with their fertile land
chequered by irrigation ditches below the naked sun, because
the earliest farming villages had grown up in the hilly country
surrounding the Tigris-Euphrates valley, Mesopotamia had a
slight lead over Egypt in the making of civilization. Yet
although this was so, and although Egypt probably took over a
number of ideas, such as writing, from the pioneers, the two
lands developed strongly individual ways of life, and quite
different interpretations of man’s fate. In Egypt the unbroken
fertility of the valley floor, walled in and protected from
invasion by desert, encouraged the creation of a unified king-
dom; the extraordinary regularity of the annual flood, a view
of life as essentially orderly and stable. No wonder, then, that
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the sun, the high and unchanging regulator of the seasons, there
became supreme.

In contrast the huge and ill-defined flood plain of the Tigris
and Euphrates had little to give it unity. It was open to attack
from several sides, while the irregularity of the floods, coming
at no fixed time and sometimes scanty, sometimes overwhelm-
ingly destructive, impressed the Sumerians and their successors
with the harsh incalculability of the human condition. When
I went to Irag, I thought it one of the drearest and most heart-
less lands I had ever seen. The dead-flat, baked expanse of the
plain, the monotonous colouring which seemed to range only
from light khaki to dark, and, most depressing of all, the dreary
veil of dust over everything, the heavy-handed heat, made me
marvel that its inhabitants could ever have been energetic and
brilliantly original, among the greatest innovators of history.

The Sumerians and Akkadians, faced by such harsh and
incalculable conditions, while esteeming good order, neverthe-
less did not, like the Egyptians, take it as part of the scheme of
things, but saw existence as an endless struggle against chaos.
And they saw mankind as being condemned to everlasting
slavery to the gods. In the Babylonian Epic of Creation, Marduk,
having created man, is made to say ‘Let him be burdened with
the toil of the gods that they may freely breathe.’

Thus when civilization flowered, not in a single kingdom as
in Egypt but in a number of rival city states, it is not surprising
that each was recognized as being the absolute property of a
divinity. In the beginning, perhaps, the temple of the presiding
god or goddess was the only one, but soon, as populations
mounted, temples to other gods were set up, though always
under the domination of the city god and his mortal stewards.
Every citizen belonged to a temple community, and all of
them, from peasant, herdsman, carpenter and gardener up to
the officials, merchants and priests were known as ‘the people
of the god Marduk’ (or whoever the deity might be). Each
community, with its ‘god’s house’ and its lands, was organ-
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ized very much like a medieval English manor, with the god
as the lord and the people labouring in his service. A proportion
of the land, known as the ‘fields of the god’, was cultivated
communally for the temple, the produce being used for sacri-
fices, for the support of temple workers, and to be issued to the
community in times of special hardship. The remainder of the
land was leased by the god, in exchange for a tithe of the pro-
duce, as allotments for private cultivation.

The chief priest of the city god’s temple, which, with its lofty
Ziggurat serving as a kind of stairway between earth and
heaven, usually towered above the town, might very often be
the king or governor of the whole state. When government by
council of elders gave way to personal rule, the change was
theologically justified by the principle of divine election. The
kingship was not accepted as being either permanent or here-
ditary. In theory each ruler was appointed by the gods. In some
cities, however, and notably in Erech, a permanent monarchy
was more or less firmly established. Foreshadowing on a vaster
scale what was later to happen in Greece, the city states
struggled against one another, and often one city, personified
in the god and his steward, the king, established a hegemony
over the rest. After the time of Sargon, towards the end of the
third millennium B.c., the paramount king might impose his
full authority over the whole of Mesopotamia and its empire,
and force the states to unite in the face of common enemies.

This curious social system of theocratic communism in large
numbers of small states led to a complex and shifting theology
which was only further complicated by movement of the
centre of power among the peoples and regions of the Two
Rivers. When urban life was coming into being during the
fourth and early third millennia B.c. the pioneers were the
Sumerians, a non-Semitic people living in the extreme south of
the valley where Ur, Uruk (Erech) and Isin had their turn as
leading cities. In the centre of the valley lived the Semites often
known as Akkadians, who, having absorbed much of Sumerian
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culture, became dominant in Mesopotamia from the time of
Sargon, king of the city state of Akkad. A few centuries later,
at the opening of the second millennium, Hammurabi, King of
Babylon, a great conqueror, administrator and codifier of the
laws, made his city one of the chief centres of power and culture
of the ancient world. Power then shifted north once again to
another Semitic people, the Assyrians, dwelling in the great
mountain-girt upper basin where Assur, Nimrud and Nineveh
were all in their day capital cities of the Assyrian Empire. Yet
the whole land maintained 2 cultural and religious cohesion,
which meant that the gods of one people would be identified
with those of another, as later the Roman pantheon was to be
identified with the Greek. At the same time in each city state
the city god was likely to be equated with the supreme deity
of the country as a whole, and even, when the city state became
paramount, virtually to take his place.

Where in this divine kaleidoscope did the Sun God appear?
In early Sumeria he occupied a relatively small comer of the
pattern of the national theology, but later, with the growing
power of kings and the shift of power towards the Semitic
peoples, his golden presence filled a larger and larger part. In
Egypt, as will appear, the original generative source of life was
seen to be male, but in Mesopotamia it was female—the uni-
verse was conceived rather than begotten. Tiamat, primeval
chaos, was ‘mother of the deep who fashions all things’. Thus,
in contrast with Egypt, a male Sun God was bound, theo-
logically, to take a secondary place in the pantheon.

In the original Sumerian theology, which was never allowed
to die, Anu the Sky God (who had his main seat of worship at
Uruk), Enlil of the city of Nippur, god of air and storm, and
Enki, the wise god of the waters whose shrine was at Eridu,
formed the supreme trinity with Ninhursag, one of the many
manifestations of the ancient Mother Goddess, making a fourth
among the great, creative divinities. Anu was the king of the
gods, but, as was often to happen again to remotely exalted sky
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gods, he seems to have drifted above all power—like a British
Member of Parliament being raised to a seat in the Lords. He
was largely displaced by Enlil, who in the early theology, hav-
ing defeated Tiamat and the other powers of chaos, created
mankind by striking the ground with his pickaxe, enabling the
first human beings to break through and begin their toil for the
gods. Enlil remained a supreme national divinity even when
Semitic divinities of Babylonia and Assyria had, as his deputies,
taken over most of his attributes and functions, including the
creation of man.

It was in a secondary trinity below these creator gods that the
Sun God took his place in the Sumerian theology. First of these
was Nanna, the Moon, city god of Ur, who was Enlil’s son,
perhaps because the Sumerians felt that this silvery and incon-
stant being must have been created out of air. Utu, the Sun
God, was his child, as was the third of the Trinity, Inanna,
goddess of the planet Venus and of love and fertility. Nanna’s
superior position as father of the Sun God (an exceptional form
of the relationship between sun and moon) was probably due
to the early pre-eminence of his city of Ur. Utu was also known
to the Sumerians as Babbar, and his temple as E-babbara—
House of the Sun.

From the first, Semitic deities were recognized as counter-
parts to the Sumerian; thus Sin was the Semitic Nanna, Ishtar
was Inanna, while the Semitic Sun God was Shamash. After the
days of Hammurabi, Marduk, the city god of Babylon nomin-
ally still acting as Enlil’s deputy, became for most people the
supreme creator god. This, as will appear, is of much signi-
ficance for the present theme, as evidently the Semites of the
Two Rivers had an ancient tradition for solar worship which
was not lost in Marduk.

If one accepts a pantheon quite simply as representing human
reactions to the powers of nature as they are encountered in the
outer world, then one can say that in Sumeria, the lower valley
of the Tigris-Euphrates, where the marvellously fertile silt had
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recently been reclaimed from marsh and swamp, life evidently
came from the earth, while the sun, beating down without
mercy and finally in high summer burning all vegetation and
making human life miserable, could not be conceived as having
any share in creation and fertility. Certainly it was the Sun
God’s other aspect, that of measurer and law-giver, which was
at first given honour. Utu-Shamash was god of justice—which
as civilization matured came more and more to be identified
with righteousness. It was probably for this reason that Sha-
mash had special powers over devils and witches, including
those responsible for sickness, and that one of his titles was
Shepherd of the Land. Because of his own tireless journeying,
he seems also to have been a protective deity for all travellers.
A Babylonian hymn to the setting sun gives expression to these
ideas.

Oh Shamash, when thou enterest into the midst of heaven,

The gate bolt of the bright heavens shall give thee greeting,

The doors of heaven shall bless thee . . .

And Ai thy beloved wife shall come joyfully into thy presence,

And shall give rest to thy heart.

A feast for thy godhead shall be spread for thee.

O valiant hero, Shamash, mankind shall glorify thee.

O lord of E-babbara, the course of thy path shall be straight.

Go forward on the road which is a sure foundation for thee.

O Shamash, thou art the judge of the world, thou directest the
decisions thereof.

Again, in the epilogue to his famous code of laws, King
Hammurabi hails Shamash as ‘the great judge of Heaven and
Earth’, while the stela shows the king standing in adoration
before the god, who is enthroned, and investing him with the
ring and staff of a law-giver. At Ur, where King Ur Engur
established justice ‘according to the just laws of the Sun God’,
it was declared that Shamash punished the corrupt judge who
took bribes and oppressed the people.

Even though the people of the Two Rivers could not in
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early time worship the Sun God as a creator, it is plain enough
that his aspect as the universal judge already brought him high
honour. But this was his position in what may be called the
national theology—the theology pieced together and made to
express a more or less coherent world view by professional
priesthoods. It must also be estimated from the local point of
view of the city states. Utu-Shamash was never the city god of
a paramount city; had he been, no doubt like Marduk and
others he would have been the accepted deputy of Enlil for the
country as a whole. But he was the owning divinity of Larsa
in the south and of Sippar further north, where his temple was
on the east bank of the Euphrates. The citizens of these two
states, then, belonged absolutely to the Sun God, worked his
fields, stocked his temple and worshipped him as their supreme
deity who for them assumed the functions of Enlil. Although
they did not, like the Egyptians, have the Sun God present in
their midst, it is doubtful if any human beings ever came closer
to him than the citizens of Larsa and Sippar who accepted
themselves as his absolute property as surely as a negro slave
belonged to his white master.

One of the functions in the religious life of every city in the
valley of the Two Rivers which the city god would fulfil as
deputy for the supreme gods of the national pantheon, was in
the celebration of the New Year Festival. Sometimes this was
held in the early spring when young green life was being re-
born, sometimes in the autumn when men were desperate after
the scorching summer, when ‘the force that through the green
fuse drives the flower’ seemed dead and all longed for its
resurrection. They were as much the foremost festivals of the
year as are Christmas and Easter in Christian lands. Indeed it is
plain that in their celebration of the death and rebirth of the
god, they are their close counterpart. So similar was the per-
formance of the divine drama in Mesopotamian cities to the
celebration of the passion of Christ that, when this truth was
becoming apparent, Professor A. H. Sayce wrote to The Times
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saying that he believed that God had sent it as a prophecy to
prepare the way for Christ. I shall return to this in its proper
place.

These New Year festivals involve an aspect of the Earth
Mother which I might have considered when describing her
emergence from the Great Mother of the hunters. I judged,
however, that the ideas expressed in the drama were not yet
fully realized in the minds of the Stone Age villagers. It is a
drama infinitely subtle and varied, yet always familiar, a drama
in which the principle characters have very many different
names yet always play much the same parts. These are the
Earth Goddess and the beautiful young god who was usually
both her son, because the new life had to spring from her, and
her beloved mate who begot the new life. The festivals cele-
brate the death of the young god, with goddess and people all
bewailing him, and his return to life, often accompanied by the
ritual coupling of the king and queen or priestess representing
the two divinities, when goddess and people rejoice. In lands
near the equator the festival will be connected with the parch-
ing of all vegetation in the summer, while in colder climates it
is more likely to be associated with winter death, and hence
directly with the return of the sun.

In the original Sumerian form of the drama the young god
was Dumuzi, or Tammuz, the creative power of spring, while
the goddess was usually Inanna, the fertility of nature. Over
four thousand years ago, when Ur had fallen and the city state
of Isin was the foremost in the south, there are records of
simple springtime cult festivals in which the marriage of these
two divinites was enacted by the king, Idin-Dagan, at that
time the paramount ruler of the land, and a priestess. The
hymn describes how in a bedchamber in the temple:

A couch has been set up for my lady

Grass and plants . . . cedar they purify there,

Put it for my queen on that couch . . .

A blanket delighting the heart, to make the bed good.
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It continues with an account of their purification and their
coition, then the couple, king and priestess or god and goddess,
leave the bedchamber and:

Around the shoulders of his beloved bride he has laid his arm
Around the shoulders of pure Inanna he has laid his arm.
Like daylight she ascends the throne on the great throne dais;
The king, like unto the sun, sits beside her.

So, with the marriage consummated on earth and among the
gods, the couple feast and in Isin “The people are passing the
day in abundance’. The corn would soon sprout again, and
cattle and sheep be led out into green fields. But in the full
New Year festivals of Mesopotamia the drama was heightened
and elaborated by enacting at the same time the battle of
creation, the defeat of Tiamat, chaos, by the creator god and
the division of her body to make heaven and earth. This great
ritual brought reassurance to the people of the Two Rivers in
their constant fear that human existence and civilized order
would be overthrown and chaos return.

The best text describing this divine drama comes from
Babylon at a time when she was capital of the empire and her
god Marduk was the accepted creator god and deputy for
Enlil. After a few days devoted to rites of purification, there
comes the Day of Atonement. The god is “dead” or held
prisoner in the underworld, symbolized by the noble mass of
the Ziggurat of his temple, which at one and the same time
represents the earth and its union with heaven, and the ‘place
of sunrise’. While the citizens crowd the narrow streets and
gather round the temples in a mounting frenzy expressive of
their search for the suffering god, their king has to undergo a
strange rite of debasement and abdication at the hands of his
chief priest in the temple of Marduk. The priest comes to him
from the Holy of Holies where the statue of the god is lodged,
strikes him on the face and deprives him of all the royal insignia.
Then the king kneels and makes a humble declaration:
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I have not sinned, O lord of the lands,
I have not been negligent regarding thy divinity
I have not destroyed Babylon . . .

Then the high priest declares that Marduk has accepted the
king’s words, returns the insignia, and deals another blow on
the royal face, heavy enough to draw tears. The monarch has
atoned, and his divine election has been renewed, as the year
itself is soon to be.

The next day we can picture some part of the excited crowds
streaming down to the banks of the Euphrates to watch richly
decked barges coming slowly to the quays, bringing as their
chief passengers visiting gods and goddesses from neighbouring
cities, from Nippur and Erech, from Cutha and Kish. Probably
a procession is formed to carry the deities up to the temple of
Marduk where a special shrine awaits Nabu, Marduk’s son and
liberator. During the following days the drama builds to its
climax. To the accompaniment of hymns and miming, Nabu
liberates his father from the mountain and all the gods gather
in council to give Marduk their strength in the coming struggle
with Tiamat and the forces of chaos. The greatest procession of
all builds up, and it is a procession in the likeness of an army, for
Marduk is going into battle as the creator, the champion of
order on heaven and earth. The throng with the king at its
head pushes northward through Babylon, out through the
Ishtar gate and across the broad river by boats. Now they reach
the festival hall where Marduk’s victory over Tiamat, over
chaos, non-being and the unconscious, is perhaps enacted, cer-
tainly celebrated. Another night passes, there is a feast in the
hall and the whole populace gives itself over to rejoicing; the
god has been set free from the nether world, death has been
defeated, creative light and order have once again triumphed
over darkness and chaos. That night the marriage of god and
goddess is celebrated, sometimes perhaps only by the divinities
themselves in a ritual bedchamber, sometimes by the king and
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his bride on a couch at the summit of the Zuggurat, a fitting
place for the union of heaven and earth.

I have described the Babylonian New Year festival in some
detail, partly because it helps to bring life to these long-buried
cities where the ways of gods and men were so closely inter-
woven. But partly I have described it because certain illustra-
tions of the myths which were re-enacted in these rituals show
how much greater a part the Sun God played in them than
might otherwise appear. These are the vigorous little scenes
which Akkadian gem-cutters incised with such brilliance on
cylinder seals, most of them belonging to the third millennium
B.c. All show a heavily bearded god, in at least one instance
undoubtedly Marduk himself, being liberated either from the
mountain or from Tiamat, and all show him with sun rays
rising from his shoulders. (The likeness to the Bushman por-
trayals of the Sun Man is remarkable.) On one of the seals the
rayed deity seems to be both emerging from the mountain and
flinging open the gates of the sun.

Marduk was probably originally a solar deity, taking over
his other powers and functions as a supreme creator god only
when Babylon wished to assimilate the ancient Sumerian pan-
theon. He seems to have been in particular a god of the spring
sun, which would have encouraged his merger with Tammuz
in the New Year festivals. This in turn led to a strengthening
of the creative and fertility aspect of solar divinity in relation to
the ordering and law-giving aspect first embodied in Shamash.

Indeed Tammuz seems to have become more and more often
identified with Shamash himself. Most significantly, a tradition
found in cuneiform texts from Sumerian down to Assyrian
times was that Tammuz and Shamash dwelt together in the
shade of the sacred tree of the underworld—Shamash here being
seen in his night or winter aspect so readily identifiable with the
dying vegetation spirit. The two gods also shared the deep
shade of 2 sacred grove at Eridu. The natural tendency to equate
the sun’s daily, and vegetation’s yearly, death and resurrection
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was one prime cause of the assimilation of the two deities, and
once it had been accepted the more powerful Sun God was
bound to dominate the young spirit of vegetation.

The rise of the Sun God in particular and of the solar aspect
of deity in general was also helped by the growing power of
kingship in Mesopotamia as the land was unified under para-
mount rulers and turned to imperial conquest. The bond be-
tween king and sun has already been made plain. Hammurabi
himself proclaims ‘I am the Sun of Babylon which causes light
to rise over the land of Sumer and Akkad’, and it was a usual
thing for any Mesopotamian king to be given the title of *“ the
sun of his land’, while Assyrian monarchs, conquerors of a
wide empire, were promoted to ‘sun of the totality of man-
kind’.

It is not surprising, then, to find that when ascendancy in the
land of the Two Rivers passed yet further northward to
Assyria, the solar power rose to its full glory. Assur, the city god
of the first capital of Assyria and the special protector of the
royal house, was an unequivocal Sun God, and when, like
Marduk before him, he took over the functions and attributes
of the gods of the subjected states, this original aspect was not
dimmed. His symbol was the winged solar disk and he was
often pictured as an eagle. At Nimrud, a later capital of the
Assyrian Empire, I have seen the excavation of ivory couch
ends exquisitely carved in low relief with figures of heroes,
kings and divinities. Above them all was a huge winged disk
which would have spread above the royal or noble occupant of
the couch just as at that time Assur himself spread his wings
over all the peoples of the Two Rivers. Indeed, Assyria
approached what might be called a many-faceted mono-
theism, so nearly had Assur absorbed all other deities into
himself.

While the element of the lord of righteousness which had
already been present in Shamash was strengthened so far as the
Assyrians themselves were concerned, Assur turned quite a
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different face to his enemies. As god of a martial people, he had
to become in part a martial god; he was, indeed, given the title
of The Warrior, and a man with a bow was often drawn beside
the symbol of the solar disk.

The Assyrian Empire was overthrown late in the seventh
century B.C., but even then the dominance of the Sun God was
not greatly weakened when Nebuchadnezzar II gave Babylon
a brilliant if brief return to power. Both he and his successor
Nabonidus spent great sums of gold on restoring and endowing
the ancient temple of the sun at Sippar, the original home of
Shamash. It was unavailing. After this last flare of greatness the
Persians under Cyrus defeated the Babylonians and Nabonidus
was taken captive. No
other event so poignantly
represents the fall of the
Ancient World of Bronze
Age civilization —and
with it the ancient gods.

Tue Sun As Ari-seeiNG Ee
Jakob Boehme's Seraphinisch
Blumengartlein, 1700




SUN ROYAL

HE NILE CUT its mighty groove through what was to be-

come utter desert; it spread the floor with soil brought

from the mountains, and men turned that floor into a
green carpet of fertility, a carpet stretched for over a thousand
miles. Most men passed all the days of their life on this green
strip at the bottom of the groove, and every day of their lives,
the sun soared across it from desert to desert. Its power and
glory were manifest. It was plain, too, that its rays striking
down upon the fields raised the wheat and the grass upon
which men and their cattle and all other life depended.

Thus while the immensely rich, many-sided and imaginative
religion of the Egyptians was concerned with these three
powers—of the earth, of animals and of the sun—it was the
heavenly power which was supreme. From very early times the
sun was worshipped in Egypt, but when about five thousand
years ago the whole land became united under the Pharaohs,
the Sun God assumed so glorious a sovereignty that it is doubt-
ful whether man’s relationship with the star was ever more
exalted than there in the Nile valley. And during that strange,
brilliant, obsessive reign of Akhenaten for the only time in all
history he was worshipped, and passionately, as the one true
god, sole deity of all mankind.

I have followed the growing might of the Sun God in
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Mesopotamia, because that was the scene of the earliest civiliza-
tion and because the very fact that he was not there immedi-
ately pre-eminent but rose with kingship, unified rule and the
mounting sense of justice and righteousness ‘on earth as it is in
heaven’, makes it perhaps easier to distinguish his qualities and
powers. Yet it is a relief to turn to Egypt, the land which fol-
lowed Mesopotamia so nearly along the way to civilization, for
by the Nile there is no need to piece together a god of justice
here, with a city god there and a surviving solar deity some-
where else before the Sun God begins to shine with his true
brightness. In Egypt he blazes out from the first, and seems to
have ruled in the hearts and minds of the people even as the
sun itself presided over their days.

Not that his worship was simple or logically coherent, except
when hammered into unity by Akhenaten. It was endlessly
diverse and logically contradictory. This came partly from the
differing theologies constructed by different priestly schools—
at Memphis, at Heliopolis, at Thebes—from wide differences
between the outlook of priests and of the common people and
from the influence of ancient and local gods who kept some-
thing of their identity up and down the long land of Egypt. But
chiefly it came from seeking to illuminate the truth from many
different directions at once, getting the most from all aspects of
the sun and from the potent symbolism of its rising and setting,
its seasonal rhythm. It is a little as though we, with our present
knowledge, worshipped not only the different aspects of the
star—the nuclear heart, the helium and hydrogen, the radiant
heat and light—but also the sun as a symbol of the wholeness
of the universe, of the light of intellect, of the power of science
over ignorance. There were as many ingredients in the Egyptian
worship of the sun as there are wavelengths in the solar radia-
tion, and like them they combined to produce warmth and
illumination.

So the Sun God was one, yet had many titles and many
meanings. First and greatest he was Re, creator of the universe
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and original king of Egypt, a supreme deity who could be
identified with all others, for all came from him. It was Re who
lifted the first patch of land, the Primeval Hill, out of Nun, the
watery abyss, and so made it the place of first sunrise, the
coming of light. He was Atum, divinity of the temple of
Heliopolis, also a creator god and absolutely identified with Re
after the triumph of the Heliopolitan priesthood and its theo-
logy. He was Khepri, the beetle, He Who Comes Forth, a title
which expresses his self-creation as the scarab beetle was sup-
posed to create itself out of the ball of dung in which it rolled
its egg. The beetle pushing the ball of the sun up the sky
became one of the most potent of all solar symbols. He was
Aten, the sun’s disk or orb, the physical power and being of the
star. He was Harakhte, the Falcon, who was the ancient sky god
Horus as manifest in the sun, and sometimes called Horus of the
Horizon, or Horus of the Sunrise. Horus himself had many
forms—above the rest he was Horus the Great God, the Lord
of Heaven, son of Hathor the Mother Goddess, and at the same
time Horus the son of Isis and Osiris, who at the cost of an eye
avenged his father’s murder on Seth and so became the univer-
sal symbol for filial piety, just as his eye became the symbol for
all sacrifice.

Finally the Sun God was Pharach. For the mighty ruler of
the whole land, he who wore the double crown of Upper and
Lower Egypt, was himself a god. Here was no question 